SADA General Information

Windows--based freeware designed to integrate scientific models
with decision and cost analysis frameworks in a seamless, easy to
use environment.

« Visualization/GIS » Custom Analysis

« Statistical Analysis MARSSIM Module

» Geospatial Interpolation * Area of Concern Frameworks
 Geospatial Uncertainty Analysis <« Cost Benefit Analysis

» Human Health Risk Assessment ¢ Sampling Designs

« Ecological Risk Assessment » Export to Arcview/Earthvision

SADA has been supported by DOE, EPA, and the NRC. SADA
Version 3.0 had about 11000 downloads. Version 4.0/4.1 has had
7000+ since January, 2005.
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SADA General Information (cont.)

Free stand-alone package for Windows 98, 98SE, NT SP4 or higher, 2000, ME,
and XP.

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

A SADA user’s group, email, annual conferences, and 3-4 training sessions
performed a few times a year.

A substantial help file is included.

Conduct “black and white box” testing internally as well as an external beta
release period.

Verification/quality assurance documents on the website.

Strong international presence (over 50% of downloads outside USA)
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http://www.tiem.utk.edu/~sada/

Comprehensive Help File

. 14 MB help file Ok & book. and Shen clck: Open. Or chok anothes tah. such s Indes.
« Close to 400 different help file topics

* Number of external links for benchmark
sources, etc.

« Help file topics online:
http://www.tiem.utk.edu/~sada/hel pv4/

« Context-sensitive help on all forms and «
functions in SADA (press F1 or Help
button) =

T | a.““ §
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http://www.tiem.utk.edu/~sada/helpv4/

SADA Users « 320 page user guide available from:
Guide http://www.tiem.utk.edu/~sadalSADA _4 1 Usersquide.pdf
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http://www.tiem.utk.edu/~sada/SADA_4_1_Usersguide.pdf
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Educational Use of SADA

* SADA used by many
universities in computer E SA[}A o Pt it v bt
laboratories for teaching poree

5.7 Punacker, AN Stewart, C_LE. Welsh
undergraduate

environmental sciences

courses

Actively creating curriculum
for use by instructors for
teaching both GIS and
environmental assessment
concepts

Developing an education
resource web site for SADA

http://www.tiem.utk.edu/~sada/education



http://www.tiem.utk.edu/~sada/education

SADA Overview

What exactly can you do in SADA?

Create initial sample designs

Import data

Plot data

Import GIS layers

Aggregate sections of the site

Calculate statistics (univariate)

Model spatial correlation

Create contour maps

Create a kriging variance map

Perform traditional HH and Eco risk assessments
(tabular risk, screens, prgs, benchmarks)

Create a HH or Eco contoured risk map

Create a HH or Eco point risk map

Create a data screen map for HH, Eco, Custom

Create an eco point dose map

Create an contoured eco dose map

Create probability maps

Define areas of concern

Calculate cost vs cleanup

Draw a LISA Map

Develop secondary sample designs

Perform a MARSSIM data analysis

Detect and Define MARSSIM elevated area
Visualize results in 3d

Autodocument results

Create a geobayesian site conceptual model

Draw area of concern maps based on conceptual
model

Calculate cost vs cleanup based on conceptual model
Update the site conceptual model

Export to ESRI or Earthvision or common window
applications
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examples of each.

Sample Designs

SADA has a number of sample design strategies in Version 4. These strategies
include initial and secondary designs. Some are based on data alone while
others are based on modeling results. With the exception of a couple of
exclusively 2d designs all are available in 3d dimensions. Below are a few

Initial Designs

‘ Secondary Designs

<
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PROJECT HAME

1-40/-640 SINKHOLI

1-40/1-640 SINKHOLE
1-40/-540 SINKHOLE
1-40/-640 SINKHOLE
1-40/1-640 SINKHOLE
1-40/1-640 SINKHOLE
1-40/-640 SINKHOLE
1-40/1-640 SINKHOLE
1-40/1-640 SINKHOLE
1-40/-640 SINKHOLE
1-40/1-640 SINKHOLE
1-40/1-640 SINKHOLE
1-40/-640 SINKHOLE
1-40/-640 SINKHOLE
1-40/1-640 SINKHOLE
1-40/-640 SINKHOLE
1-40/-640 SINKHOLE
1-40/1-640 SINKHOLE
1-40/-540 SINKHOLE
1-40/-640 SINKHOLE
1-40/1-640 SINKHOLE
1-40/-540 SINKHOLE
1-40/-640 SINKHOLE
1-40/1-640 SINKHOLE
1-40/1-640 SINKHOLE
1-40/-640 SINKHOLE
1-40/1-640 SINKHOLE
1-40/1-640 SINKHOLE
1-40/-640 SINKHOLE
1-40/-640 SINKHOLE

Sample Laboratory Data

PROJECT # SAMPLEFSAMPLE ID DATE COLL DATE RECD ANAILYZED TAI LAB # ANALYTE

4969 01AEW/IO
496,013 BW/IO
4969.013 BW/IO
4969.013 BW/IO
4969.013 BW/IO
4989.013 BW/IO
4969.013 BW/IO
4969.013 BW/IO
4989.013 BW/IO
4969013 BW/IO
4969.013 BW/IO
4969.013 BW/IO
4969013 BW/IO
4969.013 BW/IO
4969.013 BW/IO
4969013 BW/IO
4969.013 BW/IO
4969.013 BW/IO
4969.013 BW/IO
4969.013 BW/IO
4969.013 BW/IO
4969.013 BW/IO
4969.013 BW/IO
4969.013 BW/IO
4989.013 BW/IO
4969013 BW/IO
4969.013 BW/IO
4969.013 BW/IO
4969013 BW/IO
4969013 BW/IO

HE5W1
HESWT
HESW1
HE5W1
HESWT
HESW1
HE5W1
HESW1
HESW1
HS5W1
HE5W1
HESW1
HE5W1
HEEW1
HESWT
HE5W1
HE5W1
HEEWT
HESW1
HE5W1
HESWT
HESW1
HE5W1
HESW1
HESW1
HS5W1
HE5W1
HESW1
HE5W1
HEEW1

10142002
1012002
101/2002
10142002
1012002
10142002
10142002
101/2002
10142002
10/1/2002
10142002
10/1/2002
101/2002
10142002
1012002
101/2002
10142002
1012002
101/2002
10142002
1012002
101/2002
10142002
101/2002
10142002
10/1/2002
10142002
10/1/2002
101/2002
101 /2002

10372002
10/3/2002
10/3£2002
10/3/2002
10/3/2002
10/3£2002
10/3/2002
107372002
10/3£2002
10/3£2002
10372002
10/3/2002
10/3£2002
104372002
104372002
10/3£2002
10372002
10/3/2002
10/3£2002
10372002
10/3/2002
10/3£2002
10/3/2002
107372002
10/3£2002
10/3£2002
10372002
10/3/2002
10/3£2002
104372002

104772002 02-A162603 Aldrin

104772002 02-A162603 a-BHC
10/7/2002 02-A162603 b-BHC
104772002 02-A162603 d-BHC
104772002 02-A162603 g-BHC, Lindane
10/7/2002 02-A162603 4,4-DDD
104772002 02-A162603 4 4-DDE
104772002 02-A162603 4 4DDT
10/7/2002 02-A162603 Dieldrin
104772002 02-A162603 Endosulfan |
104772002 02-A162603 Endosulfan Il
10/7/2002 02-A162603 Endosulfan Sulfate
10/7/2002 02-A162603 Endrin
104772002 02-A162603 Endrin Aldehyde
10/7/2002 02-A162603 Endrin Ketane
10/7/2002 02-A162603 Heptachlor

10/7/2002 02-A162603 Heptachlor Epoxide < 0.00005

10/7/2002 02-A162603 Methoxychlor
10/7/2002 02-A162603 Toxaphene
104772002 02-A162603 alpha-Chlordane
107772002 02-A162603 garnma-Chlardane
10/6/2002 02-A162603 Aroclor 1016
10/6/2002 02-A162603 Aroclor 1221
10/6/2002 02-A162603 Aroclor 1232
10/6/2002 02-A162603 Aroclor 1242
10/62002 02-A162603 Aroclor 1248
10/6/2002 02-A162603 Aroclor 1254
10/6/2002 02-A162603 Aroclor 1260
10/6/2002 02-A162603 Arsenic
104672002 02-A162603 Bariurm

RESULT POL  |UNITS METHOD
< 0.00005 SE05 mgd  |BOB1A
< 0.00005 SE05 mgd  |BOSTA
= 0.00005 SE05 mgd  |BOSTA
< 0.00005 SE05mgd  |BOS1A
< 0.00005 S5E05 mgd  |BOSTA
< (0.00010 0.0001 mgd |BOS1A
< (0.00010 0.0001 mgd  |BOS1A
< (0.00010 0.0001 mgd  |BOB1A
< (0.00010 0.0001 mgd |BOS1A
= 0.00005 SE05 mgd  |BOS1A
< 0.00010 0.00071 mgd  |BOB1A
= (0.00010 0.0001 mgd  |BOSTA
= (0.00010 0.0001 mgd  |BOS1A
< 0.00010 0.00071 mgd  |BOB1A
< (0.00010 0.0001 rmgd  |BOSTA
=0.00005 5SE05mgd  |BOS1A
5E-05 mg/d  BOBTA
< (0.00010 0.0001 mgd |BOSTA
= (0.00800 0.005 mgd  |BOSTA
< 0.00005 SE05 mgd  |BOB1A
< 0.00005 SE05 mgd  |BOSTA
= (0.00050 0.0005 mgd a0s2
= (0.0100  0.001 mg 8082
< (0.00050 0.0004 mgfl 8082
= (0.00050 0.0005 mgd a0s2
= (0.00050 0.0005 mogl 8082
< (0.00050 0.0004 mgfl 8082
= (0.00050 0.0005 mgfl a052
= (0.0050 0.005 mgd 60108
0.08 001 mgd 60108
™
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Data Formats

¢ SADA can accept data in two formats: comma delimited files (csv) and Microsoft
Access.

« SADA requires the presence of certain fields in the data set.
— Easting
— Northing
— Depth
— Value
— Name

¢ SADA can use other forms of information as well
— Media
— Detection
— Date
— CAS Number

« Any other form of meta data can be imported as well. User can plot and retrieve this
meta data during an analysis.

« SADA recognizes soil, sediment, surfacewater, groundwater, air, biota, and
background, and the “basic” media type. Basic is assigned to data that have no
media type.

™
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SADA Overview

The SADA Interface: Scaleable Interfacing

‘ Analysis Box H Data Type Box H Data Name Box H Labels Box H Layers Box ‘
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Data Plot/GIS Overlays Data EXp I o ran

Spatial Data Screens : ,

11

11



SADA Overview

Statistics

* Numerous univariate
statistics

* Non-parametric
hypothesis testing

sample sizes

Power curve based

Histogram and cdf

P
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SADA Overview

Spatial Interpolation

The estimated value V, at an unsampled location is estimated as the weighted

average of nearby values.

N
[To= 2 wil i
=1

@)

Inverse Distance
1 wi 15 the weight for the jth neighbor
_ o is the distance of the jth neighbor

Wi- =N pisthe power

_ Mis the number of neighbors within the
d_p E d . E search neighborhood
i J
i=1

Search Neighborhood
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Spatial Analysis

14
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Correlation Modeling Tools

‘. Corralation Autofit

Choose the number of comelstion structures to use.

[R——— ™ Sngle Stuchue i Both Stuchees
Sekect the models b b concdersd during Autoft
¥ Sphencal

- W Expenerini

R T ™

Spedal Andyds and Decidon Asdsance
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SADA Overview

Geospatial References

Applied Geostatistics, Isaaks and Srivastava

Geostatistical Software Library (GSLIB), Deutsch and Journel
Geostatistics for Natural Resources Evaluation, Pierre Goovaerts
Geostatistics in Five Easy Lessons, Journel

Spatial Data, Cressie

Spedal Andyds and Declden Aadmance
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Spatial Implementation of Risk Assessment

» Conventional Risk Assessment Limitations
— Typically regulatory exposure assessment guidance recommends a
summary statistic for the exposure concentration
— Spatial information is lost when a summary statistic is used in the RA-
exposure is assumed to be continuous in space and time
— Often this lost info not recovered in the rest of the remediation process
» Reasons for incorporating spatial statistics into risk assessment
— Maximize the use of limited resources
« Efficiently collect data
« Retain collected spatial info in the risk assessment
» Use all types of available data, including expert judgment
— To more adequately characterize the exposure distribution
« Extrapolate from known data to cover data gaps
» Account for spatial processes related to exposure
« Better understand uncertainties in the exposure assessment

17
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Ecological and Human Health Risk

SADA implements EPA methods for conducting ecological and
human health risk assessments

Calculation of site-specific preliminary remediation goals
Benchmark database for contaminant effects on ecological receptors
Exposure modeling for humans and over 20 other terrestrial species

Contains IRIS/HEAST toxicity databases for calculating risk from
exposure

Contains EPA default exposure parameters for the risk models
Tabular screening and risk results

Point screens

Risk and dose mapping

™
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SADA Overview

Human Health Risk Calculations

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)

IRIS and HEAST Toxicity Databases for Carcinogenic
and Noncarcinogenic Effects

Physical Parameters for Modeling
— Bioaccumulation Factors
— Volatilization, Particulate Emission Factors
— Permeability Constants, Absorption Factors

— Saturation Coefficients, Radionuclide Half-
Lives

™
Spedal Andyds and Decidon Asdsance
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SADA Overview

Human Health Risk

Forward Risk

1§, Human Health Risk Results

PRG Calculation

s, Risk Based Screening Cllhls: Target risk = 0.0001... [[=] B4

alalE el TE ] [
PRG Screens Pathu

2] b ] e FIET=

¥ Ingestion [~ Dema [T Fisn [~ Best I~ it
¥ Inhalalion [V Extemal |~ Vegetables [~ Daiy

¥ Ingestion [ Demal [ Fich I~ Besf
¥ Inhalaton [~ Estemal [~ Vegetablss [ Daiy

ELLLIG BV Sl Rads and Nonrads/Seil/Residential/Carcinegenic

— Hame S Ingestion | Inhalation | Extemal [l
oo | soom 14265851 5.5E7 2E3 5567 1.1E

8y, Screening Results: Target ri
Rads and NonradsiSoiliResidentialiCa

Neme  |CAS [Ingestion | Inhalation |41 5| B | %

2

Ac-225 14265851 5EE+2  1.5E+5 o Arsenic, Ino|__ 7440382 1.8E5 1E8 1.8E5
Arsenic, Inoll 7440382 4.3E+1 7AE+4 (Ll : Total 1.6E5 1.2E8 5567 1.9E.5|
| | Ingestioh I Demal = Fish I~ Besf ——

r i [ Estemal W Vegetables [T Dainy

Rads and NonradsiSeiliResidential/Carcinogenic

Name CAs Ingestion | Vegetables | Al

£c-225 14265851 “es Yes

Arseric, Inoi| 7440382 ‘es Yes

I= x|

Risk Based Spatial Screens ——> . - /|
<—3 Risk Mapping S CE '

Residential, Industrial, Agricultural, Recreational, Worker]  *
Ingestion, Inhalation, Dermal, External, Food Chain  |*

Soil, Sediment, Surfacewater, Groundwater > !
NS Packaged with Editable Scenario Parameters =L =1

Packaged with IRIS and HEAST Database

Spedal Andyds and Decidon Asdsance
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Ecological Capabilities in SADA

SADA implements EPA methods for conducting ecological risk
assessments

Benchmark database for contaminant effects on ecological
receptors, tabular and histogram access

Exposure modeling for over 20 terrestrial species

Contains EPA default exposure parameters for the risk models
where available

Tabular screening and risk result output
Sample by sample screens displayed on maps
Risk and dose mapping

Areas of Concern based on exceedances of ecological benchmarks
or TRVs

Suggest additional sample locations based on uncertain areas of
exceedance

21
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Ecological Benchmarks

¢ Suitable for screening ERAs

» Compilation of ecological
benchmarks for surface water, soil,
sediment, and biota

* Benchmarks a function of
environmental variables where

appropriate
« Choice of statistics (max, percentile,/” :
UCLY5, etc.)

« Hierarchy of media-specific
benchmarks for screening
« Spatial and tabular display of ratios

cENHEUBIERE
EEBS8BIBRZ

Y

EP4 R4
EF BT Plants.

Beo-35L Plants.
ERS A5
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3

ERA RS Eash:
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SADA Overview

o P

o Ingestion (K} bod tngestion {OK) ) Bt =15 |

Ecological Dose Exposures

SADA calculates dose
(mg/kg BW d) from food
ingestion, soil ingestion,
dermal contact, and
inhalation for terrestrial
exposures

SSL, Female, Male, or
Juvenile

Over 20 different species
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SADA Overview

Custom Criteria

» View or Edit Criteria

* Data Screens

Analte | casnum

Ac-225 14265891 |3 ‘ 35
Arsenic 7440282 121 57
7440233

B arium

Cancel |

EI S|F| =

cashum Analyte ‘ Regional Le‘ State Level ‘ Background
14265851 EAc-225 ez Yes Yes
7440353 Barium es es es
7440382 Arsenic res res

™
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SADA Overview

e Spatial Screens

e Sampling Strategies

Decision Analysis

=

\

Cost Vs Risk Reduction

» Area of Concern

» Cost Benefit

e

™
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SADA Overview

3D Visualization

True 3d Views: Points,
Blocks, and Isosurfaces

™
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SADA Overview

SADA Overview: Autodocumentation

» Provides transparency in the modeling process and facilitates

reproducibility of results.

» Self-documentation of all parameters, models, and other
relevant information (e.g. exposure concentrations, risk models,
exposure variables, geospatial parameters, toxicity data, images

etc)
. : Cumrent Information to Add to the Report
. W Picture
o : W GIS Files
r

W Lapeiing Design
. [¥ Grid Dimensions
—
B r
¥ Geospatial Parameters
1 M Decision Framewark.
¥ Human Health Risk Model
-
¥ Decision Criteria
™ ASCI Results
M MediaData

AOC Map “Ingredients”
(Based on HH, IDW, Block Design)

Report
Word, WordPerfect, HTML)

27|
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SADA Overview

Results Gallery

 Users can now save “static”
results to the results gallery

« Users can view them,
format them, and change
various viewing properties

 Prevents users from having
to regenerate a picture each
time they want to see it

* Version 5.0 will allow
dynamic results to be saved
for further modeling

R
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SADA Overview

After viewing the links to additional resources, please
complete our online feedback form.

/}\ha”k M
rk

Links to Additional Resources

Sl 4
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