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SADA Version 2 Overview

Free stand alone package for Windows 95, 98, 98SE, NTSP4 or
higher, 2000, and ME.

Contact information, updates, documentation, and downloads are
available on-line at http://www.tiem.utk.edu/~sada/

Works with layers from most major GIS products such as
Arclnfo, Maplnfo, etc.
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What’s New In Version 2.0

Ecological Risk Assessment

Custom Analysis

Natural Neighbor Interpolation

Judgmental Sample Design

Improved 3D viewer: Better Speed and Isoclines

Data Editing, Adding Contaminants

Export To Excel
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Goals of Training
Know how to “get around” in SADA.

How is the interface organized?

What are all those buttons for?

How do I switch between contaminants?

Learn about auto-documentation

Why are some things disabled at times and available at other times?
How do I get information out of SADA?

Be able to import data into a SADA file.
Be able to perform a geospatial analysis.
Use the decision analysis and cost benefit frameworks.

Understand and use the sample design strategies.

Setup human health, ecological, and custom analysis.

Integrate human health, ecological, and custom analysis with
geospatial analysis, decision frameworks, and sample design.




Achieving the Goals

We’ll divide the training session into two sections:

Section 1

Proceed through SADA from front to back with an example data set. At each major
point we’ll provide some background information, show you how to use the tool, and

then give you a chance to check it out for yourself.

Section 2

Provide a second example data set for you to step through from scratch.
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Part 1: The Basics

Basic Familiarity with SADA and SADA Files (.sda)
Importing Data into SADA

Switching Contaminants and Media Types
Importing GIS Layers

Zooming, Shifting, Formatting

Creating Polygons and Space Definitions

Creating new Legend Types

Using The Contaminant Manager

Getting Information

Creating and Using an Auto-Documentation Report




Importing Data Into SADA

The creation sequence accepts a valid comma delimited ascii text file or a Microsoft Access Office
file containing appropriate sampling information and subsequently establishes a SADA file.

To begin the creation sequence, open SADA, select File, and from the menu bar choose New. The
following window will appear.

5§, SADA File Creation X

SA0A will now lead vou through a zenes of steps that will help
yaL coryert paur comma delimited azcii file or Access

D atabaze into a SA0A file.
Mext »x |

Press Next >> to continue. At this point, enter the name of the comma-delimited ascii file or Access
database that contains your data into the first textbox or press the Browse button. Then enter the
name of your new SADA file. SADA will convert your data file into this new SADA file. Note:
the external file itself is not affected by the conversion process.

B, File Selection x|

[ the firgt best box, choose the file name of the comma delimited ascii file or kicrozoft
Aocess 37 database you want to convert, In the second box, enter the name and path
af the new SADA file.

The camma delimited azcii file pou want to convert iz . ..

IE:"-.P'ru:ugramFiIes'\S.-’-\-.D.-’-'-.'xM_l,lD ata.cav Browse

The name of your new SADA file iz . ..

IE:'\PrugramFiIes‘\S.ﬁ.D.ﬁ.'\MyD ata.zda Browse

<4 Back Cancel Mext = | e
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Importing Data Into SADA

If your input file is an Access database, the following window will appear.

Eje Select a Recordset E

Select atable from DASADASamplelnformation.mdk.

Sample Results sta_name analyte medtype
work Lags ATAT1218 44007 S0
ATAZOR 4400T S50
ATA31218 440071 50
ATAROE 44007 50
ATAR1218 44007 50
ATAA4-1218 440071 S50
PRAZ0E 4400T 50
PRA21218 440071
PRA4-06 44007
PRAE-OR 440071
PRAE-1218 44007
QrAT-06 440071
ATAT-1218 Antimony
ATA3-O6 Antirnary
AIASJ 218 Antirnor

Cancel |

The pane on the left shows all the available tables in your database. Select the appropriate table and
press OK.
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Importing Data Into SADA

The next step in the process 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. . . '
Bj, Matching Headers with Categories

Sa0A haz found the following columnz of data in your file.

If Media ID, which denotes the type of media the Theze columnz need o be matched to information types
contaminants are sampled in (e.g. soil or required [ or useful during analsis
groundwater) is not defined, then the human health Information Category
risk and/or ecological risk modules cannot be setup E asting®

later. The media is a critical information category to Northing®

the risk modules. Also, SADA expects certain units
for measured values in the risk modules.

Column Headers

Ieasting

I rarthing
Depth* I [Mare]
CAS Mumber I[Nl:lne]

Contarminant M ame* I analyte

After the columns have been set, press Next>>.
SADA begins the conversion process and
presents the data as it will be imported into the

, Media Id
Data Editor. L

<< Back Cancel | Mest 3> I

£
Yalues I walue

T

Dretect Qualifier I det_crir

4




Importing Data Into SADA

The Data Editor is a simple spreadsheet that shows how SADA views the data as it's 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 following example, the
easting column contains a value of NA. Since SADA requires numerical values for every easting 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. RI=F

IAII j [ Autamatic Emar Checking
Once the spreadsheet contains no red cells, the frone)

process may continue. Near the top is a checkbox
Called Automatlc EI‘I‘OI‘ CheCklng. It IS MHumber Hame [ Casnumber | Easting [Morthing  [Depth [*alue [Detected [ Media [

L B = I R D

. A Ac-225 14265851 2759625 21300 1.99657
recommended that this box remain checked. Ac225 | 14285051 2831025 21500 1.63026
. . Ac225 14265851 A 21900 0.86914
When unchecked, SADA is no longer looking for Ac225 | 14265851 27855 22200 2053298
. L. Ac-225 14265851 2813175 22200 4.185278
mistakes as you type. Under these conditions, you Ac225 | 1425585t 22500 1.49788
Ac-225 14265851 27150 23160 1.70351

must press the Check Errors button at the bottom Ac225 | 14285051 276855 22520 2306226
Ac-225 14265851 280425 23100 4.965262

Ac-225 14265851 2821 23100 4232573

Of the page to run the CheCk. It may be preferable Ac-225 14265851 28EE7.25 23220 2951485
Ac-225 14265851 291135 22330 0.33677

to uncheck the Automatic Error Checking box and Aczm | laswst aoliasl 2280 D.So671
1 1 Ac-225 14265851 2777475 23640 2939644

use Check Errors later when the user is entering or Aczl | 1gsws1 Z17Tars] 23640 2939644
1 1 Ac-225 14265851 28935 23460 0.83135
pasting large amounts of data and does not wish Acz | lagwowsl 29| 23460 =
1 Ac-225 14265851 28700 22600 3.3

the process to be slowed by SADA checking Ao | ludeas 0 200 EE
B ariurn 7440393 27E9E.25 21300 0 -2.77436607
Values as they are entered' However’ generally Barium 7440393 2831025 21500 0512087239

cooooooooooooooooooo

b ] . 2 Bari 7440393 28935 21900 0 8.436971343
during the import process it should remain artm s o

checked. T T 0].3.55465395

Submit Check Errors Cancel

Finished




Importing Data Into SADA

After scanning in the contaminants, SADA allows you to exclude those you do not wish to consider further.

Note: The purpose of the exclusion is to reduce system requirements and file size. This exclusion is permanent
and cannot be reversed. If there is a possibility of needing the contaminant later, include it now. You will be
able to include or exclude contaminants later during the analysis with the Contaminant Manager.

gj, Contaminant Selection

Select which contaminants you would like o remove from further analysiz.

WARMIMG: If you remove a contaminant now, it cannot be acceszed again from this SA04 file. If

wou think you might need to include it later, keep it now and pou will have the option to remove it on
a tempaorary basiz later.

Keep Remove

Ac-225
B arium
Arzenic, |norganic

After contaminants have been selected, press Next>> and SADA checks for duplicate values. If duplicate values

are found, the user is warned that the maximal value (detected if possible) will be used. You can accept this
option or cancel the setup.

The SADA file is now successfully created and is automatically opened.




Switching Analyses, Media, And Contaminant Types

Analysis List Media List  Contaminant List

B, SADA (.  AllIRobertsFiles'Official SADA Developr  at'\SADA 2% TwoDimensional: a)
phics Maps Setup @IS Reports

Ya| A ~[E &
IEeneraI j ISDiI

gj, Ac-225 Sample Locations

@ 93 ®apa I Ordinary Kriging

Spatial Correlation

zadela

TRz

Semivanograms

Comelation Modeling

®q97 ez N T e
Wfidth Length Depth
{50 [50 |

T

1

— Geozpatial Model Parameters

G Hadiushnnu #1 Angle
kin Radiug (1000 £ Angle

Y Radiuz Rotation [

MinData [~ Octart [0
P a Datal2l]_ Paower

[T Use only selected data,

audwes l [Walt= =Ty

| Firighed




Importing GIS Layers

SADA can read and overlay pictures with a layer that has been produced by a Geographic Information
System (GIS) and saved in a Data eXchange Format (DXF). To add a layer to your data or modeling
results, choose GIS from the main menu and select Layer Control. The following window appears.

g, LayerControl

o | 2
&lE] +¥] =
Laper Mame Show Layer  Layer Colar 2

CAProg .. . eshSADANW ster. duf

To open another layer press the Open DXF button. To close a layer, select the layer and press the Close
DXF button. To change the position of a layer in the layering scheme, press the Layer Up and Layer Down
buttons. To make a layer visible, check the box next to the name under the Show Layer column. To
change the Layer Color, click the corresponding Layer Color box and choose a color from the Palette
window. To view your changes, press the Apply button.




Zooming, Shifting, Restoring

Popup Menu

Zooming In \D
Right mouse click over any map plot and select Zoom In. int 1
Using the left mouse button, select the region to zoom in Format
on. Releasing the mouse button produces the zoom.

Frint
Output

Zooming Out Zaoam In
Right mouse click over any map plot and select iZZtrgrgut
Zoom Out. Select the zoom area with the mouse, S hift Picture
and the portion of the image that is visible is -

. ey = [
placed in the zoom box to cause the zoom out e el e
effect.

Shifting

28511 7 22427 5]

Right mouse click over any map plot and select Shift. After selecting this option, click your mouse at any point in
the picture and pull the mouse in the direction you wish to move the image. A line will appear demonstrating how

far the picture will move. Release the mouse button and the picture will redraw.

Restoring

Select Restore picture from the popup menu (see above) to return the picture to its original scaling and position.




Formatting

The Format option becomes available in a popup menu when the right mouse button is pressed over a
graphical image.

gj, Picture Format

—Object———— — Format

& Picture Title Mumber | General Murber Fl

- Az Title Captian lsnalyte Mamel Sample Locat

- Az Title Fort Tirmes New Rorman . |
i~ # - Awiz Label
& - Position [ g

i Y - Axis Label
i~ Legend Label | |7 - Position

| S

Select the portion of the picture you wish to format on the left side of the window under Object. The
current formatting scheme will appear on the right hand side.

T
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Polygons And Space Definitions

SADA allows users to subset an area or define a space of their site by enclosing it in a polygon.
Only one polygon at a time is allowed in Version 2.0.
Two methods for using polygons exist: Select Tool, Space Definition Manager

In 3d Space, polygons are drawn on each layer (more on this later).

B, Ac-225 Sample Locations =10] x|

oy /
.93 ’
rd
M

.57

P

T
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Select Tool

The objective of the select tool is to allow users to draw quick and temporary polygons to
retrieve information about the data or model results within the boundaries. They cannot be
retrieved after they are removed.

You may use a select tool whenever a graphical display is available with the exception of
sample designs.

To create the polygon, press the Select Tool button
on the main menu. Click anywhere in the graphics
window to start your polygon. Each click produces
a new vertex. Double click when you are finished.

Items outside the boundary are deselected and
appear empty.

To edit the polygon, double click over the polygon
and blue vertices will appear. Left click into one
of the vertices and drag it to move this section of
the polygon. Right click into any polygon and drag
to move the entire polygon.

Press the Select Tool again to remove the polygon.




Space Definition Manager[g

The space definition manager draws and modifies polygons in the same way as the select
tool. However, the manager allows you to store the polygon by name and recall it later. The
polygon drawing methods are the same.

You may use a space definition manager whenever a graphical display is available with the

exception of sample designs. x

Apply

_:J [elete

[Eopy

To create a space definition, press the Space
Definition Tool button on the main menu.
The left hand side contains previously saved
space definitions (none here). Choose one of
these or press New to create a new one.

After pressing new, begin drawing the polygon.
When you are finished, press the Finish button.

Pressing the Manager button again will remove
the polygon.

If you edit the polygon, SADA will give you a
chance to rename before saving.




Managing Legends

SADA allows users to modify the legends that control the color range of data and result output.

Two types of legends are permitted.

Continuous

An unbroken color band that ranges from
dark purple through a spectrum to bright
red. Continuous legends can be
customized by manually stretching or
compressing a subset of the color band.

To modify a legend or create a new
legend, simply right mouse click over the
legend itself or choose Legend Manager
from the Main View Menu.

You can choose from the list of available
legend types or build a new one of your
own. See the Help File.

Categorical

Categorical legends permit the
user to break the legend into a
series of ranges or categories with
set names and colors.

I efault Continuous 'l ] % EVEN categaries.

i . Continuous
Default Categarical
sdf Continuaus legends apply the colorband spectrum
to the set of plotted values with the red
representing the highest value and purple the
lowsest.

[New Cantinuous Palett]
Mew Categorical

Apply To Picture Delete Line

T
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Contaminant Manager

At any time, you may remove a contaminant from the analysis. This is done with the
contaminant manager. To see the manager, click on Tools then Contaminant manager in the

main menu.

g, Contaminant Manager x|

" Sufacewater £ Groundwater = Soil £ Sedment

Included Ihinciuded
Ao-22h Arzenic, [horganic
B arium

Ok I

Select those contaminants you wish to remove from the analysis and press the >> button.
Similarly, choose those contaminant in the box on the right you wish to return and press the <<

button.
The media buttons allow you to toggle between media types. You may remove a particular
contaminant from one media without removing it from the others.




Getting Information

There are several ways to get basic information from SADA.

Point ID

This feature allows you to click on a data point and retrieve all available information about that
data point from the SADA file. To use point ID, have a data plot map open, right mouse click

and choose Point ID from the pop-up menu.

Next left click on any data point and a yellow box will

Paint [d
Faormat

appear with all available information.
Right mouse click and deselect Point ID to turn this feature

Frint
Output

off.

2§, Ac-225 Sample Locations
L]

Zoom |n
Zoom Qut
Restore
sttt Bistine

£
Bgame= Ac225

asnurnber= 14265851
E azting= 28310.25

[EapEy Ealiaat
Easte Paliget

Morthing= 23400
epth=10
Yalue= 3121663

Chemicalld=1
Flotted alue =3.121663

T
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Getting Information

Basic Information

Use this option to retrieve all available information on every data point (or modeled value).
When a polygon tool is on, this will return only those points found in the polygon.

g4, Information Retrieval - |0 X
i
| & | A %

Marne |Easnumher |Easting |N|:|rthing |Depth |"»-’a|ue |Detec:te::| |h-1-3|:|ia #I

14265851 2759625 21300 1.93657 =1
14265851 28310.25 21300 1.63026 50
14265851 28935 21300 0.56914 =1
14265851 27605.5 22200 2 053235 S0
14265851 28131.75 22200 4185278 50
142RRRA1 A2 TR AR 1 4978R a1l

T
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Getting Information

Statistics

Use this option to calculate a number of statistical values on on every data point (or modeled
values). When a polygon tool is on, this feature will return only those points found in the

polygon.

1j, Statistics - Ac-225 =10f %]
Options  Farmat

v Mean

v Yariance _
LCLes | Mean |V ariance | Mumber of Dats

Under the Options menu are all the Rangs ZESE0TL 2.2 183 LE|
available statistical choices. To format Mirirnum ‘alue
a particular statistical value type, click Masirmum Value
” . th t | d h Easking Minirmum
any cell in that column and choose e
format from the main menu. Type in Morthing Minimum
the number format you wish and el

. Wertical Minimum
continue.

Yertical Maxirnum
Mazxirnurn Dekeck Easting
Maximurm Detect Morthing
Maximum Dekect Yertical
Maximum Detect Yalue
Back Transformed Mean
Back Transformed UCL3S
Back Transformed Yariance
v Mumber of Data
I Mumber of Detects




Auto Documentation

For any given result in SADA, when the user presses the auto-documentation button, SADA
analyzes the result and produces a list of every type of model, parameter, assumption, result,
etc. used in creating that result. The user may then select those items of interest and SADA
then automatically writes everything to the HTML report.

gj, Update Reports x|

Bj, Ac-225 Remediation Zones Block Scale Human HealthBasis Ac-225 Select a Repart

E zoT est himl j

— Companents of Current Result

Result

2 Hesult

@000 Toon GIS Files

Grid Specs

Geospatial Parameters
Correlation Models
Wariography

Data

Decizion Parameters
Rizk Models

Scenario Parameters
Toricological Profiles

Eelpgon Eoordinates

Azcii Besult

Add to Report Cancel




Auto Documentation

You can begin using auto-documentation immediately. If you do not have a report started,
SADA will prompt you to start one.

Begin by choosing human health as the analysis, selecting human health as the decision basis
on the control panel Decision tab, choosing Ac-225 and Soil, and pressing the spatial screen
button.

What is created is a risk based data screening.

B, Screen: Ac-225/Res;/Ing/Carc/Adult/Soil

T

Spadal Analyss and Decision Asdstance




Auto Documentation

Now press the Auto-Documentation button. Since you do not have a report open, SADA will
ask you to create a new one. Type the name of the report without adding any suffixes to the
end (e.g. .html, .wpd).

_ioix

IMyHepDrt

Igc: j
o

[ OfficialReport

Cancel

SADA will create a subdirectory and an html file with this name in that report. This directory
is like a web site which will contain all the files your report will need.




Auto Documentation

gj, Update Reports x|

SADA now presents a list of every “ingredient” Select a Report

used 1n creating this risk based screening. Check AyR =gt b =]
each item you want to include. Select the report you
want to add it to at the top and press Add To Report.

— Componentz of Current Rezult

Rezult

GI5 Files

Data

Rizk Models
Scenario Parameters
T oricalogical Prafiles
Falygan Coordinates

Screening Infarmation

Add to Repart




Auto Documentation
SADA now shows the result in your report.

Bj, Report - C:SADA\MyReport', MyReport.html.

B Ea m e
|27"2IZIIII |2238III |2.I]3

Visible GIS Layers
CAllRobertsFilesOfficial SADA DevelopmentSAD A 2Roads duf
CAllRobertsFilesOfficial SADA DevelopmentS ADA  2Water duf

Fisk = Infake 5F

Rad Soil: ingestion Infake (p i) = C_ CF, EF FI ED IR

cE=An
mg

Soil Residential Ingestion

Scenano Parameters Uitz
Adult Body Weight kg BWa |70
Adult Exposure Duration |vr EDa |24
Adult Ingestion Rate mgfday | [Ra 200

[

This tool has a bug with the scroll bar. To view your report, click on the report and use the
page down function.




Auto Documentation

You can also add notes to your report. Press the HTML button on the tool bar and an HTML
editor window will appear at the bottom. If you know a little HTML, you can type your own
codes here. Otherwise, you can import this file into Word Perfect or Word later and add notes
then.

Bj, Report - C:SADA\MyReport', MyReport.html.

B a|g|[m |

|2T2EIIZI |2238EI |2.|33

Visible GIS Layers
C:AllRobertsFilesOfficial SADA DevelopmentSADA 2Roads dxf
CAllRobertsFilesOfficial SADA DevelopmentSADA  2Water dxf

sk = Imfake SF

Rad Soil: Ingestion Infake (pCi) = C_CF, EF FI ED IR

CF= 107 £
mg

50il Residential Ingestion

Scenario Parameters Uitz

</pr

<bre<bxDATA Valuess /b
<tahle width=300 border=1>
i

<t E astings Atdx




Auto Documentation

All remaining report functions can be found on the main menu bar. See the help file.

l@

W Repork
Cpen Repork
Sawve Report
Save ol Reports

Close Report

Ipdate Report YWindow
Prinkt Repork

v Show Report Yiewer

v [MyFReport, html

T
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Part 2: Human Health

Setting Up Human Health

Viewing Scenario Parameters
Viewing Toxicological Parameters
Changing Target Risk/Hazard Index
PRG Tables

PRG Screen Tables

Risk Tables

Spatial PRG Screens

Point Risk Maps

Rematching a Single Contaminant

T
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Setup Human Health (1)

 After a SADA file 1s created

e Imports toxicity and exposure data to the
SADA file

* Link contaminants in toxicity file to those in
SADA file




Setup Human Health (2)

Select Setup -> Human Health Risk |Se

Huﬁﬂ an Health Risk

Click Yes on Risk Setup Wizard Ecological Risk

Custom . ..

Browse for ToxicologicalProfiles.mdb
Select Open, Then Next (or Reset)
Browse for ScenarioParameters.mdb
Select Open, Then Next (or Reset)
Register Contaminants

Select Next

T
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Setup Human Health (3)

=, Contaminant Identification Results

=ADA has attermpted to match wour cantaminants with contaminants found in source file by
Mame and/or CAS number. Accept (register) or modify the results below as needed

Your Contaminants Match

hatched
@ |~c-225 (14265851) v | |Ac-22s (14285851)
Fartial katch
! =il
Mo katch
| =i

Registered Contaminants

Linreqgister [ Register All

T
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Viewing Scenario Parameters (1)

For each media

— Soil, Sediment, Surface Water, Groundwater

Exposure Scenarios

— Residential, Industrial, Recreational, Agricultural,
Excavation

Exposure Pathways

— Ingestion, Inhalation, Dermal Contact, Food Chain
(Beef, Milk, and Vegetable Ingestion)

Customizable _
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Viewing Scenario Parameters (2)

e Seclect Human Health on Analysis Drop Down List

* Seclect Human Health -> Configure Human Health
-> Scenario Parameters

| Hurman Health

FRG Tahble
FPRG Screen Table
Risk Tahle

Configure Human Health ¥ Target Risk

Fermatch This Contaminant
Delete Human Health Analysis
Scegartio Parameters

Toxicological Farameters

T
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Viewing Scenario Parameters (3)

=.. Scenario Parameters

OOEEE

|Residentia| Soil

Description

=

nit

Adherence factar

mgfome

Fraction Ingested

unitless

Gamma exposure time factar

hrfhr

Gamma shielding factor

unitless

Total Inhalation Rate

m3/day

Life Time

yEar

Exposure Duration

year

Adult Body Weight

kg

Adult Exposure Duration

W

Adult Soil Ingestion Fate

mog/day

Adult Surtace Area

2 day

Child Body WWeight

kg

Child Exposure Duration

year

Child Sail Ingestion Rate

mig fdlany

Exposure Frequency

dayfyear

T
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Viewing Toxicological Parameters (1)

» RIS and HEAST Toxicity Databases

* Physical Parameters

— Bioaccumulation Factors

— Volatilization, Particulate Emission Factors

— Permeability Constants, Absorption Factors

— Saturation Coefficients, Radionuclide Half-Lives

T
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Viewing Toxicological Parameters (2)

e Seclect Human Health on Analysis Drop Down List

* Seclect Human Health -> Configure Human Health
-> Toxicological Parameters

| Hurman Health

FRG Table

FRG Screen Tahle

Risk Tahle

Configure Human Health  » Target Risk
T Fematch This Contaminant

Delete Human Health Analysis
Scenatio Parameters

Toxicolggical Farameters

T
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Viewing Toxicological Parameters (3)

Yol arg
uclic| MO
Barium 7440393| Inorganics  [NO Moncarcino

Arsenic, Ino 7440352 | Inarganics | NO Both




Setting Target Risk/Hazard Index (1)

e Default values of 1E-6 for carcinogenic risk and 1 for
Hazard Index

* User can change

T
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Setting Target Risk/Hazard Index (2)

e Seclect Human Health on Analysis Drop Down List

* Seclect Human Health -> Configure Human Health
_> Target RiSk | Hurman Health

FRG Tahle
FRG Screen Takle
Risk Tahkle

Configure Human Health  » wl
Fematch This Cantaminant

Delete Human Health Analysis
scenario FParameters

Towicological Farameters

-1o| x|

Target Health Index (Mancarcinogens) |'|1

Target Risk (Carcinogens) ID_DDDDD1

ok | ™
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PRG Tables (1)

* View site-specific Preliminary Remediation Goals for
media and pathway(s) combinations

» Carcinogenic risk or noncarcinogenic hazard basis

T
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PRG Tables (2)

e Seclect Human Health on Analysis Drop Down List
* Seclect Human Health -> PRG Table

| Hurman Health

FRG Ecreen Tahle

Fizk Table
Configure Human Health  »

T

Spadal Analyss and Decision Asdstance




PRG Tables (3)

=.. Risk Based Screening Goals: Target risk = 0.000001/Target Health Index="1-

O [ m|u[[= a8

a|8|0]»| <|

Fathways
¥ Ingestion
¥ Inhalation

¥ Dermal [~ Fish ¥ Beef I Al

¥ External ¥ “egetahles

~ Daind

All

Rads and Nonrads/Soil/Residential/Carcinogenic
CAS Ingestion |Inhalati0n |Dermal |External |Vegetab|es hilk

Beef

1.2E+2

J.2E-2
5.E-3

MName
Ac22h
Arsenic, Ino

14265851 5.6E+D J.2E-2 1.8E+1

JA4E+D 1.5E+3
7440352 3.3E-1 7AE+2 5.8E+0 5.3E-3 4.5E-1

2.4E-1
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PRG Screen Tables (1)

« For a given set of points, SADA finds the maximum
value

e (Calculates a PRG for the contaminant, exposure
scenario, and target risk level

e Returns Yes i1f maximum is equal to or higher, Blank
if lower or no PRG 1s available

T
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PRG Screen Tables (2)

e Seclect Human Health on Analysis Drop Down List
 Select Human Health -> PRG Screen Table

| Human Health
FRG Tahle
FRG S EEE en Tahle
Fisk Takle
Configure Human Health ¥

T
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PRG Screen Tables (3)

= Screening Results: Target risk = 0.000001 { Target Health Index = 1.
sla|E|®|=| |of~ [mm [z m- "

Pathwans

I+ Dermal [ Fish |+ Beef I Al

I+ Ingestion
¥ Dairy

¥ Inhalation v External

Rads and Nonrads/Soil/Residential/Carcinogenic
Mame CAS Ingestian |Inhalati0n |Dermal |External |Vegetab|es hdill

Ac-225 14265851 |Yes ez
Arsenic, no 7440382 [ ves res Yes “es




Risk Tables (1)

* For a given set of values, SADA finds the minimum
of the UCL95 and the maximum value

» Using this exposure concentration, calculates risk
based on the contaminant and exposure scenario

T
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Risk Tables (2)

e Seclect Human Health on Analysis Drop Down List
* Seclect Human Health -> Risk Table

| Hurman Health

FRG Tahle
FRG Screen Tahle

Configure Human Health  *

T

Spadal Analyss and Decision Asdstance




Risk Tables (3)
I=TE

8|a|@(m| | |of~ [m | m[= e

Pathways

¥ Ingestion Iv Dermal
[ Inhalation ¥ External I “egetahles I Dairy

I~ Fish v All

Rads and Nonrads/Soil/Residential/Carcinogenic

Mame CAS Ingestion |Dermal |External |“v’egetab|es|hf1ilk Eeef All
Ac-2Zh 14265851 9.1E-7 5.5E-7 9.6E-5 1.7E-7 25E-8 9.7E-5
Argenic, Ino 7440352 2.3E-h a.7E-7 156E-3 1.7E-5 3.2E-5 1.6E-3
Total Z2AES 8.7E-7 5.5E-7 1.6E-3 1.7E-5 3.2E-5 1.6E-3




Spatial PRG Screens (1)

SADA calculates a PRG for the contaminant,
exposure scenario, and target risk level

Compares the concentration at each location to the
PRG
Location 1s boxed if 1t exceeds PRG

T
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Spatial PRG Screens (2)

e Seclect Human Health on Analysis Drop Down List
* Seclect Maps -> Data Screen
(or Select Data Screen Button)

» Select Exposure Scenario and Pathways
| Maps.

Data Analyte Nonrad Type Age
@ Rad & Carcinogen £ Child
h € flonrad
Point Rigk © Bath € Noncarsinogen & Adult

Grid Landuse
. . = Agricultural " Industrial & Residential
E stirmation " Excawation " Recrea tional

Frobakility

“ariance

— Pathway
& Ingestion ¢ Extemal " Besaf

. = Inhalation  Fish  Milk
Risk ! Dermal C Wegetables ¢ Taotal

Area of Concern

— Total Pathway Camponents
Cost = Ingestion [T External ™ Best

Mew Samples ==l I il
= Dermal = Wegetahles




~
N
—
P
-
L
D)
Y
O
e
O
ad
as
Y
<
=
S
Q.
o9




Point Risk Maps (1)

 SADA calculates risk for each sampling location
based on contaminant and exposure scenario

* Legend scale changes to risk

T
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Point Risk Maps (2)

e Seclect Human Health on Analysis Drop Down List
* Sclect Maps -> Point Risk
(or Select Point Risk Button)

» Select Exposure Scenario and Pathways
™

Data - Analyte Manrad Type Age
¥ Data Screen n - & Fad & Carcinogen ! CHild
€ flonrad
Ly C Woncarcinogen & Adult

b ) Bth
Grid

. . —Landuse
Estlmatl.c.un  Agricultural  Industrial & Residential
Frobakility ¢ Excavation " Recreal tional
“ariance

i — Pathway
Risk & Ingestion & Bl " Beaf

Area of Concern ¢ Inhalation ¢ Fish Wil
Cost £ Dermal " Yegetables ¢ Total

Mew Samples — Tatal Pathwasy Cormponents
I Ingesticn = Extermnal = Beef
= Infialation [~ Eish = hdilke
= Detmal [T egetahles




Point Risk Maps (3)

=, Ac-225fRes{IngfCarc{Adult{Soil

@ 5Es  W3Es




Rematching a Single Contaminant (1)

* Allows user to change the toxicity information
that a contaminant 1s linked to

» Preferable to resetting up the entire file

T
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Rematching a Single Contaminant (2)

e Seclect Human Health on Analysis Drop Down List

* Seclect Human Health -> Configure Human Health
-> Rematch This Contaminant

| Hurman Health

FRG Table

FRG Screen Table

Fizsk Table

Configure Human Health ¥ Target Risk

S Fematch This Contaminant

Delete Fuman Health Analysis
ocenario Parameters
Toxicological Farameters

T
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Rematching a Single Contaminant (3)

=:. Chemicals from C:AOfficial SADA Develop il

Ta change the analkte double click an the approprate
chemical name.

Ac-227+0
Ac-228
Acenaphthene
Acenaphthylene
Acephate
Acetaldehyde
Acetachlar
Acetane
Acetone Cyanohydrin
Acetanitrile
Acetophenone
Acralein
Acrylamide
Acrylic Acid

Select Cancel

T
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Part 3: Ecological

Setting Up Ecological Risk

Description of Ecological Benchmark Database
Histograms of Benchmark Values

Tables of Benchmark Values

Setting Physical Parameters

Area Result Tables (Screens, Ratios)

Map Result Values (Screens, Ratios)
Rematching a Single Contaminant

Checking Ecological Version

Future Directions

T
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Setup Ecological Risk (1)

 Identify source benchmarks database

e Match contaminants 1in data to benchmark
contaminants

* Adds ecological information to SADA file

T
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Setup Ecological Risk (2)

Select Setup -> Ecological Risk WHpm n—
Click Yes on Risk Setup Wizard T
Browse for eco toxdata.mdb

Select Open, Then Next

Register Contaminants

Select Next

T
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Setup Ecological Risk (3)

5. Ecological Risk Setup Yizard: Step 2 of 2- Contaminant Matching Hes

=A0A has attermpted to match your contaminants with contaminants found in source file by
Mame and/or CAS number. Accept register) or modify the results below as needed

Your Contaminants Match

batched
‘ |1,1,1—Tric:hlc|r|:|ethane (71556 ﬂ |1,1,1—Tric:hlc|rc|ethane (71556

Fartial katch
I!—‘arsenic, Inorganic (7440382) j IArsenic(?MDBEZj

Mo batch
| =

Feqgistered Contaminants

Unregister | [ ' Register All Mext »>
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Ecological Benchmarks Databases

Surface Water (16 Benchmarks)
Sediment (20 Benchmarks)
Soil (7 Benchmarks)

Suitable for performing benchmark
screening

Benchmarks are function of environmental
variables where appropriate (pH, Hardness,
Organic Carbon, etc.)




Surface Water Benchmarks

Canadian Water Quality Guidelines
EPA Region 4 (Acute and Chronic)
EPA Region 5 ESLs

NAWQC (Acute and Chronic)

ORNL Benchmarks (EC20s and LCVs)
OSWER ET Tier II (Acute and Chronic)




Sediment Benchmarks

Canadian Sediment Quality Guidelines (ISQL and PEL)
Consensus (TEC and PEC)

Great Lakes ARCS (NEC, TEC, PEC)
EPA Region 4

EPA Region 5 ESLs

EPA Region 6 (Freshwater and Marine)
Florida DEP (TEL and PEL)

NOAA (ERL and ERM)

Ontario (Low and Severe)

OSWER Ecotox Thresholds
Washington State (NEL and MAEL)

T
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Soil Benchmarks

Dutch (Target and Intervention)
EPA Region 4

EPA Region 5 ESLs

ORNL (Inverts, Microbes, Plants)




Browse Features

Histogram Ecaological

Eenchrmark Takle
Benchrmark Screens
Eenchmark Batios
Eenchmark: Histomram
Configure Ecological Risk  »

Benchmark Tabkle Fram ...
Benchrpark Histogram Fram ..

Tabular View

Eenchrmark Takle
Benchrmark Screens
Eenchmark Batios
Benchmark: Histograrm
Configure Ecological Risk  »

Benchmark Tahle From ...
Benchmark Mistagram From ...

T
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Browse Benchmark Histogram (1)

* (Can be used to browse benchmarks 1n
master benchmark file or in any SADA

file

Shows all available benchmarks in
histogram view

Based on physical properties saved 1n file
when appropriate (hardness, pH, etc.)




Browse Benchmark Histogram (2)

=.. Benchmark Histogram

El .l El | F= 8L oo(1)

Surface Water Benchmarks for 1,1,1-Trichloroethane

1000.00 1000.00

100.00

10.00

1.00 3

0.10

LCWV Fish

Tier [l SAV
Tier [ SCV
EC20 Fish

EC20 Daphnids

EC25 Bass Fopulation
EPA R4- Acute

EFA Rd- Chronic

LCV Aguatic Plants
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Browse Benchmark Tables (1)

Can be used to browse benchmarks 1n
master benchmark file or in any SADA file

Shows available benchmarks in table view,
select which benchmarks to see

Will update based on physical properties
when changed (hardness, pH, etc.)

Export Results




Browse Benchmark Tables (2

=, Surface Water Ecological Benchmark Retrieval {(mg/L)
ECIEEE

[T CanadianW0G
[~ EC20 Daphnids
[~ EC20Figh

v EFA Rd- Acute
v EFA R4- Chronic

v EFA RS ESL

—Freshwater Benchrmarks

[T LCY Agquatic Plants
[T LCY Daphnids
[~ LCY Fish

[~ EC20 Sensitive Species [~ LCY Mon-Daphnid Inverts

[ EC25 Bass Fopulation [ NAWITIC- Acute

[ NAWQC- Chranic
WV Tierll Say

—'Water Analysis Type
& Total

" Dissalved

— Surface Water Constants
Hardness

pH

fio0
s

Fecalculate |

Bolded cell contents are a function of water type, hardness, and/or pH.

Analyte

EPA R4 Acuts |EPA Rd- Chronic [EPARS ESL | Tier | SAY | Tier | SCV

1.1.1-Trichlaroethane

1.1-Dichloroethane

1.1-Dichloroethene

h.28 0.528 0.088
0.047
3.03 0.303 0.078

0.2 0.011
0.83 0.047
0.45 0.025
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Setting Physical Parameters (1)

* Allows users to set site-specific parameters
for organic carbon, hardness, pH, and water
analysis type

* Benchmarks that are a function of these
parameters will be updated

T
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Setting Physical Parameters (2)

» Select Ecological on Analysis Drop Down List

« Seclect Ecological -> Configure Ecological Risk
-> Set Physical Parameters

Ecological

Benchimark Takle
EBenchimart Screens

Eenchmart: Fatios

Eenchirmartk: Histagrarm

Configure Ecological Risk  » Check Ecological Versian
Browse =et Fhysical Farameters

Retaatch This Contaminant
Delete Ecological Risk

T
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Setting Physical Parameters (3
5

Certain contaminant benchmarks are afunction of physical
properties such as those listed below. Adjustthe values to reflect
site-specific conditions and the screening benchmarks will be
adjusted accordingly.

— Surface YWWater

Water Analysis i Total
Type
& Dissalsed

Hardness W
pH ||?.a

—Sediment

Organic carbon content

—Sail

Mo properies currently.

Reset Default
YWalues

T
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Exposure Area Result Screens (1)

 Provides a Yes-No result for whether the
maximum value exceeds the benchmark for
a selected area

e User selects the benchmarks to be screened

T
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Exposure Area Result Screens (2)

» Select Ecological on Analysis Drop Down List
« Sclect Ecological -> Benchmark Screens

| Ecalogical

Eenchmark Tahkle

Eench Ko k mcreens
Benchmark Fatios
Benchmark Histogram
Configure Ecological Risk,  »

Browse »

T

Spadal Analyss and Decision Asdstance




Exposure Area Result Screens (3

=,. Soil Ecological Benchmark Screening Results — |E||i|

SIEEE

—Soil Benchmarks
¥ Dutch Intersention ¥ ORMNL Inwenebrates
¥ Dutch Target ¥ ORML Microbes

¥ EPARM ¥ ORRL Plants

¥ EPARBESL

Analyte | Dutch Target |Dut|:h Intervention |EPARA|EPA RS ESL |ORMNL Invenebrates | ORMNL Microbes |ORMNL Flants
Arsenic|MNo MNo hCE Yes Mo Mo r'es

T

Spadal Analyss and Decision Asdstance




Exposure Area Result Ratios (1)

 Provides a concentration to benchmark ratio
based on the min (UCL95, max) for the
selected area

e User selects the benchmarks to be screened

T
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Exposure Area Result Ratios (2)

» Select Ecological on Analysis Drop Down List
* Seclect Ecological -> Benchmark Ratios

| Ecological

Benchmark Tahle
Benchmark Screens
BEenchmark Ratios
Bentsmark Histogram
Configure Ecological Risk. ¥
Browse k

T
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Exposure Area Result Ratios (3

=, Soil Ecological Benchmark Ratios {(mg/kqg)/(mg/fkg)
s|a|@|| x|

—Soil Benchmarks

v Dutch Intervention v ORML Inverehrates

¥ Diutch Target ¥ ORML Microbes

v EFA R4

¥ EF&REESL

Analyte [ Dutch Target |Dutc:h Intervention |EPAR4|EPAF’{5 ESL [ORML Invertebrates | ORML Microbes | ORML Flants
Arsenic|0.4114 0.2983 1.1931 20932 0.19a9 0.1193 1.1931
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Map Result Screens (1)

e Screens concentration against benchmarks
at each sample location

 Places a box around locations that exceed
benchmark

 Can use one benchmark source or establish
a site-specific hierarchy

T
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Map Result Screens (2)

» Select Ecological on Analysis Drop Down List
* Seclect Maps -> Data Screen
(or select Data Screen Button)

hdaps

v [ata

| v DatgScreen |
Faint Risk +
Grid ‘EI
E stimation
Frobahility

“ariance

Area of Concern
Cost

Mew Samples

T
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Map Result Screens (3

* Select Benchmarks to be screened against

=, Establish Benchmark Hierarchy

= - Select benchmark data sources fram the list on the left and add them to the list of

=, Ecological Benchmark Screening henchmarks to be screened. Make sure thatthe listis in the arder that you want them to
he accessed. The first available benchmark (value > 0) fram the list on the right will be
used.

Select one of the following choices for conducting an ecological

benchmark screening: Source Benchmarks Benchmarks to be Screened

: 1i
—Benchmark Screening Choices; Eco-S5L Inverts ORMNL Inverehrates

Eco-S5L Mammalian ORML Microhes
Eco-35L Flants ORML Flants

" Screen Using One Benchmark Source Dutch Interventian

Dutch Target

Eco-S5L Awian =]

Screen Llsing & Priorititized List of
Benchmark Sources

Cancel

Cancel |




Map Result Screens (4)

=, Screen: Arsenic/EPA RS ESL=5.7

@.66

|§|1 93 @.62

W A

T
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Map Result Ratios (1)

 Provides a concentration to benchmark ratio
at each sample location

* Legend changes accordingly

 Can use one benchmark source or establish
a site-specific hierarchy

T
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Map Result Ratios (2)

» Select Ecological on Analysis Drop Down List
* Seclect Maps -> Point Risk
(or select Point Risk Button)

T
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Map Result Ratios (3

* Select Benchmarks to be screened against

=, Establish Benchmark Hierarchy

= - Select benchmark data sources fram the list on the left and add them to the list of

=, Ecological Benchmark Screening henchmarks to be screened. Make sure thatthe listis in the arder that you want them to
he accessed. The first available benchmark (value > 0) fram the list on the right will be
used.

Select one of the following choices for conducting an ecological

benchmark screening: Source Benchmarks Benchmarks to be Screened

: 1i
—Benchmark Screening Choices; Eco-S5L Inverts ORMNL Inverehrates

Eco-S5L Mammalian ORML Microhes
Eco-35L Flants ORML Flants

" Screen Using One Benchmark Source Dutch Interventian

Dutch Target

Eco-S5L Awian =]

Screen Llsing & Priorititized List of
Benchmark Sources

Cancel

Cancel |




Map Results Ratios (4)

= Arsenic/EPA Rb ESL=5.7

T
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Rematch a Contaminant (1)

» Allows user to change the benchmark
information that a contaminant i1s linked to

 Preferable to resetting up the entire file

T
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Rematch a Contaminant (2)

» Select Ecological on Analysis Drop Down List

« Seclect Ecological -> Configure Ecological Risk
-> Rematch This Contaminant

Ecalogical

Benchrmark Takle
Benchmark Screens
Benchmark Ratios
Benchmark Histogram
Configure Ecolagical Risk. *#

Check Ecological Yersian
oet Physical Farameters
Rematch This Contaminant

X

lete Ecological Risk

T
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Rematch a Contaminant (3)

=, Chemicals from C:AOfficial SADA Develop

Tao change the analte douhle click on the appropriate
chemical name.

Arsenic

Trifluralin - 1582098

MTBE - 1B834044

Chlaride - 16557006
Eromoxynil - 1653845
Fluoride - 16954488
2.3.7.8-TCDD - 1746016
Sulfide - 18496258
Chramium 1 - 18540293
Hexachloropropene - 1883717
Chlarothalonil - 1837456
Atrazine - 1912249
Benzalghilperyene - 191242
Dicamba - 1915009

Ficlaram - 1318021
Indeno[l.2.3-cd]pyrene - 1933495

Arsenic Salts - -2

Cancel

T
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Check Ecological Version (1)

* Allows user to see if ecological benchmark
information has been updated since the file
was 1nitially created

* Version and date stamp
* Web address to get latest version

T
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Check Ecological Version (2)

» Select Ecological on Analysis Drop Down List

« Seclect Ecological -> Configure Ecological Risk
-> Check Ecological Version

Ecalogical

Benchmark Table

Benchmark Screens

Benchmark Fatios

Benchmark Histogram

Configure Ecalogical Fisl. » Check Ecological Wersian

Browse oet Physical Farameters
Fematch This Contaminant

Delete Ecological Risk

T
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Check Ecological Version (3)

= ¥ersion Information for Ecological Risk

=urface water benchmark information exists for 4 contaminants.
sediment benchmark information exists for 4 contaminants.
=0il benchmark infarmation exists for 4 contaminants.
Ecological benchmarlk hierarchy information is present.
Fhysical parameters information is presant.

surface water conversion factor infarmation is present,
sediment conversion factor information is present.

Benchmark information is from swersion 1.1.5. Dated 3/7,/2007.

Check that wour benchmark file wersion number and date of the benchmark file are the
st current at the following website:

hittg: ! P 15 Utk e duf sada)

T
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Future Directions

Prioritized by EPA Ecological Risk Assessment Forum

Implement exposure assessment methods for variety of
receptors (Eco SSL)

Add tissue residue benchmarks

Allow user to import tissue concentration data

Eco Standard tables for auto-documentation output
Allow user to import toxicity testing results

T
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Part 4: Custom Analysis

What 1s intended for Custom Analysis
Setting Up A Custom Analysis
Viewing Custom Values Table
Custom Value Screen Table

Spatial Custom Value Screen

Rematching a Single Contaminant

T
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Role Of Custom Analysis

Custom analysis refers to any outside values that can be imported into
SADA.

Once imported into SADA, these values can be used to screen data,
determine area of concern, and support sample design.

Custom analyses are imported into SADA the same fashion as ecological
and human health.

One can have an unlimited number of custom analyses.

T
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Setting Up a Custom Analysis

From the main menu, select Setup and then Custom.
Choose Next.

Select the file with the custom values you need. In this
example, choose browse, select Microsoft Access Database as
the file type and choose CustomCriteria.mdb.

When you select a database, you are presented with the
available recordset from that database. In this example, select
Custom Analysis.

Next choose the column from the recordset associated with
contaminant names and CAS numbers.

Accept or modify the contaminant matches and you’re
finished.

T
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Viewing Custom Values

In the analysis list box, choose the custom analysis.

You will now see the name of your custom analysis appear in
the main menu.

Choose this menu item, and then Custom Analysis Table.

The custom decision values for the currently selected
contaminant are presented in a table.

T

Spadal Analyss and Decision Asdstance




Screening Custom Values (Tabular)

In the analysis list box, choose the custom analysis.

You will now see the name of your custom analysis appear in
the main menu.

Choose this menu item, and then Custom Screen Table or
press the Screen Button.

If a data value exceeds the custom criteria value, a Yes will
appear in the corresponding box.

T
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Screening Custom Values (Spatial)

In the analysis list box, choose the custom analysis.

On the Decision tab of the control panel under Decision Basis,
make sure that the current custom analysis option 1s selected.

Press the Data Screen Button. (&

You will be presented with all the possible screenmg crlterla n
your custom analysis. Choose one. "

SADA responds with the result. If your
choice has no value or has a non-numeric
value, SADA will prompt you to use zero
or just quit.

T
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Part 5: Geospatial Methods

* Overview of Geospatial Approaches
— What is a geospatial analysis
— What types of results can they provide

* Geometric Approaches
— Nearest Neighbor
— Natural Neighbor

» Geostatistical Approaches
Spatial Correlation
Search Neighborhoods
Inverse Distance
Ordinary Kriging
Indicator Kriging

T
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Review of Spatial Interpolation

Spatial interpolation 1s used to predict values between
sampled locations.




Review of Spatial Interpolation

All spatial interpolators in SADA depend on a grid definition
to function. A grid definition stmply describes the number,
size, and location of a uniform set of blocks. These blocks
will be the focus of the interpolation schemes. SADA’s
interpolation schemes will estimate the concentration value at

the centeg of each block.

i
|

|

2




Search Neighborhoods

Inverse distance, ordinary kriging, and indicator kriging all require a neighborhood definition for
estimating concentration values at a point. A neighborhood is defined as an area around the point in
which data values will be used to estimate the concentration value. Data values outside the

neighborhood will be excluded.

The neighborhood is always defined by a search ellipse that can be manipulated in shape and size to
include or exclude various data. The parameters which control the shape and size of the search ellipse

are entered in the Geo tab of the Control Panel.

gj, Control Panel x|

I [rwverse Distance

Spatial Correlation

=2ydel sy

S emivanograms

Correlation Modeling

— Grnid Block Size
width Length Cepth
(100 [100 [100

Lo

— Geozpatial Model Parameters
b 3 Hadius|3|:||:| =1 Angle (25

Search Ellipse Min Radius[200 Z4ngle [
Parameters ) ¥ HRadius J10  Ratation [5—

LoIE1aa g l

Min Drata |2— Octant
R DataIEEI— Power |

[T Usze anly zelected data.
[~ Start Estimation at Depth Zero

fud wes l

T
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Search Neighborhoods

The parameters Radius, XY Angle, and XY Shape control the size and shape of the search ellipse.

Major Radius
The long radius of the ellipse.

Minor Radius
The short radius of the ellipse.

XY Angle

The angle or direction the long radius points. This angle is
measured clockwise from the positive Y axis (0 deg is
North). The minor elliptical axis is perpendicular to the
major axis.

T

Spadal Analyss and Decision Asdstance




Search Neighborhoods

For three-dimensional data, the ellipse becomes an ellipsoid. The following parameters, in addition to those
listed above, describe the search ellipsoid in 3D space.

Z Angle

The angle or dip below the XY plane at the point of estimation. This angle is measured as
negative degrees below the plane.

V Radius
Also referred to as Z minor radius, it is the radius of the ellipse in the vertical direction.

Rotation

The parameters described to this point fully
form the body of the ellipsoid in 3D space. The
rotation parameter then rotates this ellipsoid
about the major axis the specified number of
degrees.

T
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Search Neighborhoods

The following view shows the effect of the rotation parameter on the ellipsoid body. This view is along the
major elliptical axis. The rotation angle rotates the two orthogonal directions clockwise relative to the major
elliptical axis when looking toward the origin.

The following parameters define the search criteria within
the search ellipse.

-Rotation Angle .

s

Min Data

The minimum number of data required before estimating
the concentration. If this minimum is not met, SADA
returns an unestimated value. You will be notified of the
number of unestimated values. These values appear as
empty spaces in the plot. N I _\Z Minor Axis

/_Dn’ Minor Axis

Max Data
The maximum number of data to use in estimating a point.

Octant

The ellipsoid is divided into quadrants, four if two-
dimensional, eight if three-dimensional. If the Octant value
is greater than zero and there are fewer data points than the
octant value in each quadrant of the ellipsoid, then the point
will not be estimated.

T
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Search Neighborhood for an Single Unsampled Point

By SADA Ac-227+D Gnd Overlay




Inverse Distance

The estimated value V  at an unsampled location 1s
estimated as the weighted average of nearby values.

earch Neighborhood

Unsampled Point

w; is the weight for the ith neighbor
d, is the distance of the ith neighbor

. W
InVCI’SG DlStaIlCG p is the power

N is the number of neighbors within the
search neighborhood




Inverse Distance in SADA

Select the contaminant of interest and define a grid.

Choose Inverse Distance from the list of available interpolants on the geo
tab of the control panel.

Setup an appropriate Search neighborhood and specify the power
parameters.
(=4

Press the Estimates map button.

T
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Ordinary Kriging and Indicator Kriging

Rather than producing a single estimate, a distribution of possible
values 1s constructed. This permits a model of uncertainty about
the true value. One can also choose a point of the distribution as a
single estimate.

Example: Single Estimate = Mean
A

Search

A/.Neighborhood

s 4

1] 126 26 375 B0 EBZR TR BFER 100 112B 126
Concentration
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Ordinary Kriging and Indicator Kriging

A full explanation of ordinary kriging and indicator kriging 1s
beyond the scope of this training session. We will only cover the
basic concepts and demonstrate how to set up such an interpolant

in SADA.

In simple terms, geostatistical methods approach interpolation
from a weighting of nearby samples. However, the influence of
nearby samples 1s based on a covariance model rather than
distance alone.

A covariance model describes how much data separated by
various distances vary in magnitude.

T
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Spatial Covariance

Geostatistics are built upon a model of spatial variability.
Spatial covariance models are used to describe how variable
data are across space. (Data sampled closely together are
more alike than samples taken farther apart)

2 e-235 Correlation Idodel

EWHU\QDH-HW‘:H-EMW
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Setting Variography and Correlation Models

To open the experimental variography window, select the geo tab on the control
panel. Select a single contaminant (not pooled). Press the Semivariograms Button.

A detailed explanation can be found in the help file.

gf, AC-225 Yariography

BS|a|AE| oK £]4]x| @

rLags ~ Cones - — Optionz
Mumber Angle  Tol Band Db 7o) ZBand  Mame [T Shaw Mumber Of Pairs

1M [30 50 [i000 DO
Distance 2 v Include Zera Pairs Results

ar v Include Zemn Results
Tolerance | 4
L [~ Use only selected data.

100

= [ndizator Cutoffs
1153
21355
3 [3.a7
4

5

Ac-225 Variography

.96

Fedraw [Clear Cutoffs

T T T T
303.14 427 Fitanc, 4o &7708
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Setting Variography and Correlation Models

To model Spatial Covariance, press the Correlation Modeling Button. A detailed
explanation can be found in the help file.

x|
B S| 85 o k] @
—Yarogram Optiohs

Muggst |0 |S|:-heri-:al j INat |Jzed j Mot Uszed jl Mot Used j [~ Show Mumber OF Pairs
Rangelmajor[y oo
Range{miror) 1700 v Include Zera Pairs Results

= Angle [Yaw] [
Cantribution 177

Z Bingle [Fitch) ¥ Include Zero Results
£ Anizotropy

Ratation (Roll) [~ Use only selected data.

= Indicator Cutoffs

Ap-225 Correlation Model 1[1.53
253

4.96

2
3369
4
5

[Clear Cutofts

*

T T T
200.43 400 aglistances ) o9 201.72 1,002.15
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Ordinary Kriging and Indicator Kriging in SADA

Select the contaminant of interest and define a grid.

Perform experimental variography.

Fit experimental variography results with correlation model.

On the geo tab, select Ordinary or Indicator from the list of available
interpolants.

Setup an appropriate search neighborhood.

Press the Estimates map button [H](or any other spatial model map.)

Under OK, variance maps, probability maps, block scale confidence
maps, and uncertainty based secondary sample design become
available.

Under IK, probability maps, block scale confidence maps, and
uncertainty based secondary sample design become available.

T
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Nearest Neighbor

This 1s the simplest of all interpolants in SADA. Any unsampled point is
simply equal to the data point closest to it.

Select the contaminant of interest and define a grid.

Choose Nearest Neighbor from the list of available interpolants on the geo
tab of the control panel.

Press the Estimates map button. [l
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Natural Neighbor

Areas of influence for existing data points are overlapped with
the area of influence for the unestimated point. The area of
overlap with the sampled data s area of influence becomes the
weighting factor.

Select the contaminant of interest and define a grid.

Choose Natural Neighbor from the list of available interpolants on the geo
tab of the control panel.

Press the Estimates map button.




Part 6: Decision Analysis

e Probability Maps
* Area of Concern Maps
— Block Framework

— Site Framework

— Volume

* Cost Benefit Analysis

T
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Probability Maps

A probability map spatially delineates the probability of exceeding a
specified threshold.

The probability of the center of each block exceeding the threshold value
1s calculated.

Probability maps can only be created when using ordinary kriging or
indicator kriging.

Probability > 3.0 pCi/G Probability > 3.0 pC1/G




Creating Probability Maps

Setup ordinary or indicator kriging and select 1t in the list
of available interpolants on the geo tab of the control
panel.

Define a grid.
Choose a decision basis.
Press the Probability Map button /@l

If you use a decision basis other than concentration, then
you will be prompted to choose a particular decision

criteria from - —
that analysis.
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Area of Concern Maps

Draws the area of concern based on the modeled values, a threshold
value, and a decision framework.

Can be drawn with any of the five available interpolants.

Threshold values can come from user defined concentrations, human
health risk, ecological risk, or custom analysis.

Three decision frameworks are available
— Block Scale (Nearest Neighbor, Natural Neighbor, Inverse Distance)
The decision criteria is applied to individual blocks.

— Confidence Based Block Scale (Ordinary and Indicator Kriging)

The decision criteria, which now includes a remedial confidence parameter, is
applied to individual blocks.

— Site Scale (All Five Interpolants)

The decision criteria is applied to the site. Individual blocks are “remediated” until
the site-wide model average satisfies the specified threshold.

T
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Decision Scales

Block Scale

If the estimated block value 1s above the threshold value, it must
be remediated. For ordinary and indicator kriging, set the
confidence parameter equal to .5.

Block Scale (Confidence)

Given a threshold value, if the 95th percentile is
greater than the threshold value then remediation
is required. Otherwise, there is at least a 95%
chance the true value falls below the threshold.

Site Scale

If the site-wide model average 1s above the threshold value,
“remediate” the individual blocks from worst to least contaminated
until the average, including post remedial concentrations, drops below
the threshold value.




Decision Framework Results

Block Scale Block Scale Confidence (90%)
25, Ac-225 Remediation Zones Block Scale Cone
T Cob
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Creating Area Of Concern Maps

On the geo tab, select an appropriate interpolation scheme
and define a grid.

Select the decision basis and decision framework on the
decision tab.

Press the Area Of Concern button [¥

If you choose an analysis basis rather than concentration,
you will be prompted to make a choice for the decision
criteria.

T
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Cost Benefit Analysis

The decision framework (block, block confidence, site) determines the
associated cost for a range of cleanup goals.

Cost is calculated by determining the area of concern (or volume for 3d)
for a threshold value, then multiplying the number of blocks in this area
by the remedial cost per block.

The threshold value range is calculated, and then cost 1s calculated for
each incremental value 1n this range.

2§, AC-225 Cost/Decision Block Scale Concentration Basis

Ac-225 Cost/Decision Block Scale Concentration Basis
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Performing A Cost Benefit Analysis

Select an appropriate interpolation method and set all needed parameters.

Select a decision basis and decision framework.
Enter the cost per block.

If using site scale, enter the post remediation value.
Press the cost button

B§, Ac-225 Cost/Decision Block Scale Human HealthBasis Ac-225/Res Ing

Ae-225 CostDecision Block Scale Human HealthBasis Ac-225/Res/Tng/Care/Adult/Soil

1,511.00—

1,208 .80 —

C
® 906 .60 —
-

t

$ 804,40

0.00 | | | |
2 56E-07 5 00E-07 7 43E-07 2 B6E-07 1 23E-08 1 47E-06

Cleanup Goal
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Performing A Cost Benefit Analysis

Cost Lines

Right mouse click over the picture and a popup menu will appear. Select Cost
Line Pointer On. You will now see two blue lines which will help guide you as
you interpret the graph. On the bottom Status bar, the actual XY’s are displayed.

Bj, Ac-225 Cost/Decision Block Scale Human HealthBasis Ac-225/Res Ing/C

Ae-225 CostDecision Block Scale Human HealthBasis Ac-225/Res/Tng/Care/Adult/Soil

1,511.00—

1,208 .80 —

C
* 908 .60 —
E

i

804,40

0.00 | | | | I
2 56E-07 5 00E-07 7 43E-07 9 86E-07 1. 23E-08 1 47E-05
Cleanup Goal

Right mouse click and deselect this option to turn it off.
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Performing A Cost Benefit Analysis

Cost Line Query

Right mouse click over the picture and a popup menu will appear. Select Cost
Line Query. The following window appears. Type a specific cleanup concentration
into one of the top boxes and leave the corresponding cost box below it empty.
Press the Calculate button. SADA reads the cost value from the graph.

Conversely, by leaving the concentration box empty and entering a cost value,
SADA will report the cleanup concentration.

8, Cost Line Inquiry x|

YWithin a given scenario, leave one entry blank and SADA will calculate the ather
carezponding value.

Scenaria 1 Scenario 2 Ccenano 3
Cleanup Concentration I1 EE

Cleanup Cost |3?5.?2
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Part 7. Sample Design

Judgmental

Adaptive Fill

Estimate Rank

Minimum Separation Criteria
Variance Rank

Percentile Rank

Uncertainty Rank

All sample designs, with the exception of Judgmental, are based
on a specified grid definition. Within this grid, the center of
each block becomes a candidate for a new sample location.




Judgmental

Goal
— Allows users to directly add new sample locations by hand.
Benefits

— Permits direct incorporation of professional expertise.
=

Refresh | ©

4.97

1 oo 4.14

3.31
t—

0 3 ———— 10 248
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Goal

Adaptive Fill

To fill spatial data gaps.

Benefits

Quickly fills in spatial data
gaps for exploratory sampling.

— Not connected to a geospatial

analysis tool and therefore
easy to use.

Warning

— Does not consider previous

sample results.

B, SADA New Ac-227+D Samples (Adaptive Fill Decision Criteria = 3 pCifg)
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Estimate Rank

Goal

— To place new samples where
modeled values are highest

Benefits

— Good for confirming the
extent of hot spots.

Warning

— Does not consider model
variance and may place
points in a well characterized
hot spot.

— A secondary minimum
distant constraint 1s often
needed to prevent clustering.

1l




Secondary Minimum Distance Constraint

This constraint sets the minimum distance a new sample point can exist from
an existing new or actual sample point through a limiting sphere. All nodes
within the sphere are eliminated from consideration as a new sample
candidate.

Limiting Spheres

Bj, SADA Ac-227+D Grid N--~lay

¥




Variance [

Goal

— Places new samples where model
variances are highest.

Benefits

— Good for reducing large
variances across the site.

Warning

— Does not consider concentration
magnitude and may place new
samples in sparse areas with
values low relative to a decision
goal.

8, Ac-227+D Yariance

Map

U
AT S




Uncertainty Rank

Goal

— Places new samples where the
model i1s most uncertain about
exceeding a specified criteria.

Benefits

— Explicitly connected to a cleanup
criteria.

— Useful for delineating area of
concern boundaries.
Warning

— Secondary minimum distance
constraint may be needed in
some cases.

8§, Ac-227+D Probability Map

iy SADA New Ac-227+D Samples [Uncertainty Rank Decision

|l




Percentile Rank

Goal

— Places new samples where a
specified percentile 1s highest

Benefits

— Considers both magnitude and
variability, providing a tool for
reducing uncertainty across the site
while at the same time giving
precedence to hot areas.

Warning
— Secondary minimum distance
constraint may be needed in some

Cascs.

95th Percentile

Mean = 90
Variance =7

o 126 26 I7H B0 E2E VG i.ﬁ 00 1125 126

Concentration

riteria = 3 pCi/g)




Implementing Sample Designs In SADA

Before you start . . .
If you are using anything other than Judgmental, you will need to define a grid.
If you are using estimate rank, have an interpolation scheme ready to go.

If you are using variance rank, you must have ordinary kriging setup and
selected.

If you are using percentile rank or uncertainty rank, you must have either
ordinary or indicator kriging setup and selected.

If you are using estimate, variance, percentile, or uncertainty rank, you will
probably need to use the Minimum separation criteria.

T
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Judgmental Design

Select the Sampling tab on the control panel.

. Mumber of Mew Samples |3_
Select Judgmental and press the sample design button. L S —

. . . &+ Judgmental oy -
A Refresh button appears in the graphics window. AV -

When you add new points, you’ll need to press this £ Esimate Rank

button to update the design and enable the other : itzk
functions. If you have a new design, the first time you ¢ PoconiioRark  [T3—
press this button, SADA will ask for a name for this [ sepaatobyatioast [
design. Later, you can recall this design from the list I Show sample depth value
box next to the judgmental option

1 EaIdED |I5

035

ﬁuud.ueg-l LoIEnaq 1

Simply left mouse click onto the site where you want
to add new contaminants. 1=
Oz

Refresh I 4
L ik
H
4.57

To move a new sample point, left click onto the point _
and drag it. =

To delete a new sample point, left click once onto the
point and press the delete key.

To get out of this design mode, press the Refresh
button. Then proceed on with the next result you want.




All Other Designs

gj, Control Panel

All other designs are automatic and sample locations are Number of New Samples —~ [3
dCthIIlined by SADA. — Sample Design

To use any of the other methods £ Judgmental [iyDesign -]
¥ Adaptive Fill

Select the method on the control panel Sampling Tab (" Estimate Rank
" Wariance Rank

l saydels Jlﬁ

aa s

Enter the number of new samples you want to distribute. ~ Ureatar
ACerainy

For percentile rank, you’ll need to enter the percentile " Percentie Rank 03
parameter. [ Separate by at least I

Depending on the method you’ve chosen you may need to = Shop sample depth value
choose the minimum distance constraint (Separate by at least).

B, SADA MNew Ac-227+D Samples [Adal

Gundwies 1 ua=aa ] l

For 3d designs, the Show sample depth value will
also be enabled. Check this and SADA will place
the depth label next to the new sample design
point.

Press the sample design button.

Note that in SADA new sample points for these
methods are showed as larger gray dots. (The
second circle around them will not be seen.)




Part 8: Working In Three Dimensions

Setting and Changing Data Levels
Changing Views

Polygonal Reconciliation

The 3d Viewer

— Isoclines
— Blocks
— Basic Viewer Functions

Sample Designs in 3d

T
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3D Overview

 SADA shows 3d information by layer and in a true 3d
representation.

3D data can be viewed by layers only.

* 3D models can be viewed by layer or in true 3d. If viewed 1n 3d,
the blocks may be viewed or the isoclines of values within the
data range.

 SADA by layer has two views 1n 3D: data layer view and model
layer view. Data layers are set by the users explicitly. Model
layers are determined by the depth of data and the vertical size of
the grid definition.

» Polygons are directly tied to an exact layering scheme. If the
layering scheme changes, SADA must ask the user to help
determine where the polygon layers should now be distributed.




3D Overview

Layer Views: Data and Model

gj, Chlordane Sample Locations Layer:(52.8,76.25) = IEIIzI 8y, Layer:(52.8,72.8)

Chlordane Sample Locations

£,290.20 — £,300.20

o} | H
o [}
5,722 200~ 5,720 20¢
T T

B H
5,154-2931— 5,140 .2@1
G ’ G

[
4,586.20
- ; 4,560.20

401820 398020

3,450.20 } } } } | ' 5,400 20 ! f |
1,294.95315 129507054 129518799 15 20552 1,20542271  1,295,540.10 e T '

| |
| | | |
1,294,903.15 1,20504315 1,205,127 T 205 15 1,205,463.15  1,295,603.15

True 3d Views: Blocks and Isoclines




Setting Layers for Data View

To set the layers for the data view, select Graphics from the main menu,
then Set Data Intervals. The following window appears.

B, Data Layers

Easting MNorthing Depth
layer. Then drag or right mouse click I1294953.15 I25345n_2
1295099.2875 284160.2

To move a data layer, left click on the
528
on the number and type the exact layer I
value you want. Press enter to apply

the value you typed and remove the I

text box. 1295245.625 2548702

To delete a layer, drag the layer into

the traSh can 12953933625 2565802

To add a layer, drag an arrow from the
arrow box and drop it on the range
where you want to make a new
interval.

12355401 2562302

Press OK to apply the changes.
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Setting Layers for Model View

Layers for the Model View are defined by the Grid Block Depth value on the
geo tab.

E§, Control Panel x|

I Qrdinany Kriging

Spatial Correlation

Semivariograms e
Carrelation Madeling LI

oWl

— Gnd Block Size
Width Length Depth

fo" fo e—— Determines

— Geogpatial Model Parameters

MaiHadiusIEDU i Angle [0
Min Badiuz (200 < Angle |0

Y Radius |2 Ratation [g
ki Data |1 Octant [0

b o DatalEEl Power |2

Insures that

. . [T Use only selected data,
1nterp01at10n P Start Estimation at Depth Zero
begins at

depth zero.

Vertical
Layering

. Aud wes l uois1aa g 1
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Changing Layers, Using Polygons

Increase or decrease the layer for data or model views by pressing the [=[#]
buttons.

Drawing polygons in 3d is the same as in 2d. Within each layer, draw your
polygon and then press the [&[#] buttons to go to the next layer. If you intend to
use the same polygon on every level, draw the first polygon, copy it with a right
mouse click, and then choose Copy Polygon. Change to the next level, right
mouse click, and choose Paste Polygon.

When a polygon is on, SADA disables the grid definition to prevent a change in
layering. If you build a space definition under a one layering scheme and try to
apply it later to a different scheme, SADA cannot determine how you want to
apply the polygonal layers.

SADA responds by bringing up the Polygonal Reconciliation Window.

T
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Polygonal Reconciliation

When you see this window, simply drag the polygonal structures onto the
spatial map one at a time. SADA will automatically place them where they
should go. Press the [ Z[%] buttons on the main tool bar to go to the next level.
Drag and drop the next polygon. In the example below, all the polygons are the
same. This depends on the users intent with polygonal definitions and may not
always be the case.

25, Control Panel
IDrdinary Friging j
|' Spatial Correlation

25, Chlordane Grid Overlay Layer:(52.8,62.8) ;Iglll

Chlordane Grid Overlay _Fnished |

Semivariograms _|>>
Corelation Modeling 2> |

— 1.05 Grid Black Size—l
l |—Width Length  Deoth 2

O » i ¢ » Polygon collection for Just The Data. X

-

H
5 140_2%_ Thiz particular polpgonal structure was created with a
’ different vertical layering scheme and cannat be
<) applied directly ta the current scheme.

4,560.20 — To assign polygons drawn in the previous scheme to

this scheme, drag and drop polygons onta pour layers.
3,980.20 -]
3,400.20

: :
1,294,903.15 129504315 1,295,120 T4
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True 3D

To see the results of a spatial modeling in true 3d, select View from the main
menu and then View True 3d Model.

Reapply your model by pressing the associated button (e.g. Probability map)

SADA responds with the 3d viewer. The viewer is designed to set isoclines as
the default view with an isocline value set in the middle of the total data or
model range. If little or no modeled values appear in this range, the result may

appear blank. Change the 1socline level to view results.
PETT 1=

=] [ | %% | om | Py | ftide Basic Optioms [V Hide Lighting Options

~Range
Max (1.04727
Min |-0.0443

— Basic Options

Blkgd Calor |
Digits: 2|
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True 3D

The number of ways to adjust your 3d view are beyond the scope of this
training. See the the help file for details. We will address the basic functions
that can help you get a good 3d view of your results.

SADA comes up with the default view. It is an 1socline view. It may appear
better with a black background. To change the background, click on the Bkgd
Color button and select a new one. Sometimes isoclines are hard to see on dark
background if the Transparency option is selected. Deselect this under these

circumstances.
v

=] [ | %% | om | Py | ftide Basic Optioms [V Hide Lighting Options

Dioam. I

Set:

5015E-1
When moving, draer
[ Cubesfsomuface
[ Map

Foom
In | ou |

Blkgd Calor |
Digits: 2|
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True 3D

In the following view, we have changed the background to black and have
rotated the picture up. To rotate a picture, left click on the image and move it
while holding down the mouse. The image will rotate in a “trackball” style.
Also, the 1socline value was reduced slightly in this image.
~l0l ]

Hide Basir Options [¥ Hide Lighting Options

1.04727
i |-0.0443

Basic Options

[ Transparency

V¥ Isomurface

Changing Isolavals
Up

Doam |

Set:

4 251E-1
When moving, drawr
V¥ CubesTsonuface
[~ Map

Blzd Color I
Dizits: 2 I
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True 3D

You can shift the picture left or right by right mouse clicking (not near an axis)
and dragging the image.

You can zoom in and out with the In and Out buttons

Anytime you want to update your view, press the camera button.

=10l |

Hide Basic Options ¥ Hide Lizhting Options

1.04727
in |-0.0443

Basic Options
ol Transparency
[V Isammrface

Changing Isolevels
Up

Do |

4 .251E-1
When movang, draer

[V CubesiTsomnface

EBkgzd Colar
Diigits: 2
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To obtain a view of the block values on which the isoclines are based, deselect the
Isosurface options. If transparency is deselected, the blocks are “solid” and you
cannot see the center of the plume.

Select transparency with blocks, and those with low values will appear more
transparent than those with higher values. This can help you to “see through” the
low concentration volumes into the higher values.

T
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Transparency Off

Hide Basic Options [+ Hide Lighting Cptions

Transparency On

8, 3D View: =10 x|

¥ Hide Lighting Options

To turn axis values on and off, right
mouse click on them.
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