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Decision Support Tools

� FIELDS (Field Decision Support System)
� Region 5 Superfund Division

� SADA (Spatial Analysis & Decision 
Assistance)
� University of Tennessee

� VSP (Visual Sample Plan)
� Battelle, DOE contractor

� Integration

Brian Cooper & John Bing-Canar, FIELDS Team



What is FIELDS?
A collection of automated tools that provide analysis 

in support of environmental decision-making
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FIELDS Tools:  Technologies
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Analysis Tools
� remediation design
� risk assessment
� implement cleanup goals

Analysis Tools
� remediation design
� risk assessment
� implement cleanup goals

Contamination Characterization
� interpolation
� mass and volume estimation

Contamination Characterization
� interpolation
� mass and volume estimation

MonitoringMonitoring

Database QueryingDatabase Querying

CommunicationCommunication

Sample DesignSample Design

FIELDS Tools



FIELDS Tools:  Components



Sample DesignSample Design



Sample DesignSample Design

Simple Random design



Sample DesignSample Design

Systematic Grid (hot spot) design



Database QueryingDatabase Querying



Database QueryingDatabase Querying

� Query a simple, �flat file� table from 
the following format:

� *.mdb, *.dbf, *.xls, *.txt, *.csv

� Ability to import from:
� Query Manager (NOAA)
� STORET
� EQuIS
� others?



Database QueryingDatabase Querying
Interval query



Contamination CharacterizationContamination Characterization

Cross Validation for IDW



Contamination CharacterizationContamination Characterization

IDW Interpolation



Contamination CharacterizationContamination Characterization

Natural Neighbor Interpolation



Contamination CharacterizationContamination Characterization
Mass/Volume



Contamination CharacterizationContamination Characterization
Mass/Volume



Remediation DesignRemediation Design

Remediation scenarios



Remediation DesignRemediation Design
Remediation areas



Human Health Risk Assessment
� estimate human health risks from exposure to 
pollutants

� select one or more 
contaminants
� select medium (e.g., soil)
� estimate PRG (preliminary 
remediation goals) or human 
health risk (IRIS DB)
� edit scenario or toxicological 
values



PRG Exceed Map



Human Health Risk Assessment
Risk table output
� estimated cancer risk from exposure to Radium-
228 in soil for different pathways



The module is based on calculations and benchmark values 
developed for Spatial Analysis and Design Assistance (SADA). 
For further information go to http://www.tiem.utk.edu/~sada

Uses sample values to identify locations or areas 
of a site that exceed or are predicted to exceed 
selected benchmarks (thresholds)

�Data screening

�Probability maps

Follows Ecological Risk Assessors Forum 
(ERAF) guidelines

Ecological Risk Assessment



Show Benchmark Screens

Screening results will show "Yes" if the concentration 
exceeds the benchmark, "No" if the concentration is less 
than the benchmark, and a blank cell if there is no 
benchmark for that contaminant-benchmark combination.

Benchmark is compared to 
either the 95% upper 
confidence level or the 
maximum of results in 
your data file. 

Ecological Risk Assessment



Spatial Ecological Benchmark Screening

Allows the user to assign risk 
values on a point by point basis 
and view the results in ArcView   

Ecological Risk Assessment



Highlights locations that exceed the 
selected benchmark 

Ecological Risk Assessment



3D Viewer (Beta)
3D Viewer

Created by the 
FIELDS and 
SADA 
development teams



3D Viewer

Current Capabilities:
� viewing of point, line, and polygon files
� 3D interpolation (IDW) and viewing of resulting 3D grid as 
�blocks� or �isosurfaces�
� estimation of volume and mass
� view editing functions (e.g., zoom, transparency, point size)
� import ArcView shapefiles
� import 2D ArcView grid
� 2D Natural Neighbor interpolation
� clipping (top, bottom, and lateral)
� 3D-grid slicing and export to ArcView
� cross-section creation
� polygon builder tool

Overview



3D Viewer

Modeling
3D IDW grid:

� isosurfaces of 
interpolated 
(gridded) Radium 
values

� original data as 
points



2D Editor

Create Polygon 
boundary

Used for 
interpolation 
constraints



3D Clipping



3D Clipping



Before top clip

After top clip

Elevation, aquifer, 
refusal layer



3D Slicing



2D Slices
ArcView ASCII Grids

FIELDS IDW format



Web address:

www.epa.gov/region5fields

FIELDS Tools:  Download



Software Documentation and Verification

� Funded by OERR ($160,000 FY01)
� Internal

� FIELDS & SADA
� System Test Plans
� System error documentation and fixes
� Program documentation

� External Peer Review Agency Process



FIELDS 2002 Development
� External Peer Review in Progress

� Completion next week
� Purdue University (Dr. Bernie Engel)

� Modeling, analysis, and 3D viewer
� Dr. John Kern (statistician)

� Sample design
� Modeling Tools

� Altech Environmental
� Modeling and Analysis Tools
� 3D Viewer

� Amy Mucha
� Human Health and Eco Risk Modules



FIELDS 2003 Conference

�Environmental Decision Support Tools�

� March 5th � 7th, 2003 in Chicago
� Web registration

� www.epa.gov/region5fields
� Two four hour training sessions

� FIELDS
� SADA

� Visual Sample Plan
� FormsII Lite (sample chain of custody)
� Storet
� Query Manager





Current & Future FY02/03

� Integration of VSP and Forms II Lite
� Radial/Nested sample designs
� River straightening algorithm
� Auto-documentation
� GIS data centralization
� Training Center
� Web-based FIELDS Help

� Software and methods walkthrough



Current & Future FY02/03

� Integration of VSP



Current & Future FY02/03
� Integration of VSP





Additional Sampling Modules
Adaptive Fill       
(SADA)

3D Sample Design



Sample Design (Beta)

� Radial sample design 
for geo-statistical 
analysis

� Select points from the 
view



Sample Design (Beta)



Auto-documentation

� Document all 
parameters used for 
analysis
� Benefits

� Repeatability
� Standardization
� Defendable

SADA



Centralization of GIS Data

� Centralization of FIELDS GIS/non GIS data 
into a Spatial Oracle server.
� Eliminate data redundancy
� Data can be shared by the Region/s
� Stored in a format that allows for advanced 

queries



Conversion of High level to Primitive 
GIS Data

GIS (mapping) dataGIS (mapping) data

PointPoint

PolygonPolygon

Line stringLine string

CAD dataCAD data



FY03 National Center

� Software Support
� Training

� Establish a regional support network
� Regions, states, and tribes

� Custom Programming



Current & Future

� Tool migration to 3D Tools/Viewer
� Geostatistics (kriging, variogram tools)
� Sample Designs
� Modeling & Analysis tools

� Migration from ArcView 3.x to ArcGIS 8.1



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

SADA� Copyright © 2000 University of Tennessee.  All Rights Reserved. 
For more information contact Robert Stewart, Oak Ridge National Laboratory, 1060 Commerce Park, Oak Ridge, TN 37887.  Email u74@ornl.gov. 

Overview

Spatial Analysis and Decision Assistance Version 3.0

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

SADA has been supported by both the DOE and EPA and recently the
NRC.  SADA has had about 4000 downloads from the website.

� Visualization
� Statistical Analysis
� Geospatial Interpolation
� Geospatial Uncertainty Analysis
� Human Health Risk Assessment

� Ecological Risk Assessment 
� Custom Analysis
� Area of Concern Frameworks
� Cost Benefit Analysis
� Secondary Sampling Design



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

SADA� Copyright © 2000 University of Tennessee.  All Rights Reserved. 
For more information contact Robert Stewart, Oak Ridge National Laboratory, 1060 Commerce Park, Oak Ridge, TN 37887.  Email u74@ornl.gov. 

Basic Data Exploration/Visualization

Data Plot/GIS Overlays

Statistics

Polygon Selection/Cutaways

Spatial Data Screens



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

SADA� Copyright © 2000 University of Tennessee.  All Rights Reserved. 
For more information contact Robert Stewart, Oak Ridge National Laboratory, 1060 Commerce Park, Oak Ridge, TN 37887.  Email u74@ornl.gov. 

Spatial Analysis

Begin with the data Model Spatial Covariance

Spatial EstimationSpatial Uncertainty



http://www.tiem.utk.edu/~sada/SADA Future Plans

Long term plans for SADA

1. Maintain SADA as a free software product.

2. Provide training and support to SADA users. 

3. Continue development of SADA in several key areas.

4. Keep current functions and models up to date with 
latest guidance and scientific advances.

5. Provide annual SADA releases.

6. Continue exchanging ideas and components with 
FIELDS.



http://www.tiem.utk.edu/~sada/SADA Future Plans

Maintain SADA as a free software product.

SADA is free to anyone and can be downloaded from the website.

SADA is stand alone software and requires no additional software purchases.

SADA has had over 4000 downloads to date.



http://www.tiem.utk.edu/~sada/SADA Future Plans

Provide Training and Support To Users
SADA Website - overview, documentation, downloadable documents, links 
to relevant sites.

SADA Listserv - users can post questions to the newsgroup and query past 
discussions about various topics.

SADA Email - users can post a question or problem directly to us from the 
software itself.

FIELDS/SADA Conference - training and general talks

SADA Training Course at UTK - would provide quarterly training classes 
on campus. Facilities are already available on an as needed basis.



http://www.tiem.utk.edu/~sada/SADA Future Plans

Continued Development (currently)
3D Sample Design - expand current 2d and 3d sample capabilities to reflect 
more realistic 3d sampling scenarios in both initial and secondary designs.

Risk Assessment - add human health risk updates as well as expand 
ecological modeling functions.

Geospatial Characterization Advances - improve key geostatistical
functions that serve as the basis for many SADA models.

Visualization and GIS - improve and add new features to SADA�s current 
2d and 3d visualization functions.

Statistical Analysis - broaden SADA�s repetoire of statistical functions 
including nonparametric methods, hypothesis testing, etc.

FIELDS Compatability - Continue sharing developed modules with 
FIELDS.





FIELDS Team
Cost Assessment FY 2002

METHODOLOGY
� Establish a formal cost tracking system
� Analyze information to develop cost 

estimates
� Compare FIELDS costs to costs of 

traditional contractor services



FIELDS  Team Activities Tracked

�Administration
�Marketing
�Training & Development
�System Development
�Team Hardware, Software, Equipment Support & Maintenance
�General Office Duties
�Project Related Activities
�Travel
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Chart 3.0  Comparison of Total Project Expenses

Resou

Resource Group  $281,793.68  $321,218.70  $367,084.60  $394,975.83 
FIELDS TEAM TETRA TECH (ttemi) CH2M HILL ROY WESTON


