« FIELDS (Field Decision Support System)

— Region 5 Superfund Division

 SADA (Spatial Analysis & Decision
Assistance)

— University of Tennessee

* VSP (Visual Sample Plan)
— Battelle, DOE contractor
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Fully Integrated Environmental Location Decision Support

A way to describe contamination, analyze risk, design remedics,
manage solutions, evaluate effort and communicare results.

Produced under 1.5, EPA, Region 5 Water and Superfund Divisions
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Sample Design

Database Querying I

Contamination Characterization
* interpolation
* mass and volume estimation

Analysis Tools
* remediation design
* risk assessment
« implement cleanup goals

Monitoring

Communication
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Database Querying
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(/M Database Querying
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Risk table output

e estimated cancer risk from exposure to Radium-
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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
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£ FIELDS 3D Viewer
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3D Viewer

* 3D interpolation (IDW) and viewing of resulting 3D grid as
“blocks” or “isosurfaces”

e estimation of volume and mass

e view editing functions (e.g., zoom, transparency, point size)
 import ArcView shapefiles

 import 2D ArcView grid

2D Natural Neighbor interpolation

e clipping (top, bottom, and lateral)

 3D-grid slicing and export to ArcView

* cross-section creation
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3D IDW grid:
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boundary

Used for
interpolation
constraints
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3D Clipping
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B2FIELDS 3D Viewer

File | Modeling Analysis  Tools  Help

é | 3D Inverse Distance Weighting

Clip 3

Dptions

Slice 2D
Slice 30
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Enter filename: |
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ArcView ASCII Grids
FIELDS IDW format
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Web address:

www.epa.gov/reg




» Funded by OERR ($160,000 FYO01)

 Internal
— FIELDS & SADA
— System Test Plans

— System error documentation and fixes

— Program documentation
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« 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
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— Visual Sample Plan
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; . FORMSE Il Lite is a software application
developed by EPA OERR's Analytical
Operations/Data Quality Center (ADC) to assist

ily |samplars with generating thair sample
CIRYI5y |documentation. FORMS Il Lits is a wizard-iike
- Windows-based application used for generating
. \// bottle and tag labels; generating Chain of
Custedy (COCforms; tracking samples from

figld to laboratory; facilitating electronic capturs of sample information
inbo databases; and exporting data elecironically as .albf or b files.
Usere can use the softwars to enter information associated with
documenting sampling aclivities such as site and project; sampling t=am
mambers; analyses to be performed; location, matrix, date and time
collected; sample and tag numbers; laborataries receiving samples;
and Sample shipments. More information about using FORMS Il Lite

rmay be found at pifocfdvncsdac] dvpcorp com/fZlite.

e
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o — e
e il (X A oo s,
e s FORME D (B0 pmas G5eTE e Chak o Casial
hms aorfor expor S mhmuﬁ,m
n'*l:.rlahuhm

Query Manager is a database program,
developed by MOAR's Cffice of Responss and
Restoration, that can be used to acoess
IHEl:IirnEmt chemistry, sediment toxicity, and
Z|tissua chemistry data from the relational

database for individual watersheds. Query
P manager uses its structured file system o
o S organize data from multiple sources into a
consistent, compatible form. Users can sslect from a menu of queries
that sort and analyzs the data in a varisty of ways to produce output
tables. The seleded data canbsimmediately displayed on maps using
MARPLOT (Mapping Application for Response, Flanning, and Liocal
Operational Tasks) andfor the oulput tables from the queries can be
saved in a vanety of formats for uss with other mapping software (9.,
ArcView] or other applications (e.g., spreadsheets, stalistic packages,
word processors). Query manager also integrales several common
Sadiment Quality Suidelines [5G thal can be used as toxicological
benchmarks to screen for potential ecological risks dus to
contaminated sediment exposure. Users may seledt amaong varicus
558 to generate queries that conirast selected sediment data by
various approaches. Maore information about Query manger can be

found at _hitplirespon se restoration noaa go |

ﬁ Pacitic Northwesl
National Laburatun-
Bafielle ..

Puming fechnokopy b Waork LER B bR

Y

Wisual Sample Plan {VSP) provides tools for defining an optimal,
technically defensible sampling scheme for characterization or
validation. W5SP is applicable for any two-dimersional sampling plan
induding surface scil, building surfaces, water bodies, geophysical
transects, or other similar applications. WEP is a highly intercative and
visual bool failored to the emvironmental professional who values cost
effedtiveness, simplicity, accuracy, and defensible methods . WSF helps
the uzer select the right typ=s, quality, and quantity of data required o
support confident desicions and directly supports the implementation
of the Data Cuality Objectives (DO0) process. WSPF is available free
of charged and can be downloaded from hitpUdge pnloowvesn.

Ferformance: of & ool Masodaang
Seping for i

VEP Qurd View Snowing Ragart Parformamoe
Grapki, and' Sanoi -..um:lm

STZRET (short for STOrage and RETrieval) is the
115, Envionmental ProtectionAgency (EPA) largest
computerized environmental management data
systermn. STORET is a repository for water quality,
biologizal, and physical data eollected by federal,
stabe and local agencies, Indian Trkes, volunteer

groups, academics, and many others since 19949, along with older
data that has been properly documented and migrated from the
Legacy Data Center (LOC). Each sampling result in STORET is
accompanied by information on where the sample was taken
{latituds, longilude, state, county, Hydrologic Unit Code and a brisf
site identifization); when the sample was gatherad; the medium
sampled {e.g., water, sediment, fish tissus]; nams of the
organization that sponsored the monitoring; why the data was
gathered; sampling and analytical methods used; the laboratory
used to analyze the samples; the quality control checks used when
gampling, handling the samples, and analyzing the data; and the
personnel resporsible for the data. More information on STORET

database can be found at Qttp: o opa goy STORETS,




* Integration of VSP and Forms II Lite
e Radial/Nested sample designs

« River straightening algorithm
* Auto-documentation

e (IS data centralization

e Training Center




=loix|

Sampling Goals Tools Options  Yiew Window Help _Iﬁ' LI

LE‘FlIa Map Edit

. | DiSlElRIs] 21 sl o FERnEE el mm el
* Integration of VSP ) sugarn

|»

=101 %]

! ArcView GIS 3.2
Eile Edit Miew Theme Analysis Surface Graphics Window Help [EEIT0CYREETGE Databaze Modeling  Analwsic Tools  EIELDS Help
¥
@E JUDGMENTAL
= Add Boints
oo™ ake 1] 53R

RANDOM -

4—»
$

12
7B

Simple

Sirsted

= ﬂ Boundary.shp Il SYSTEMATIC
- Aligned Grid [Hot Spat Search]

LUnaligned Grid
LIMEAR:

I ake Centerline
Use Linear Toals [F pou have zampled designs do you want to add your new
T00LS zample dezigns from Yizual Sample Plan to the view?

Modify Design
Eind Largest Unzampled &rea
Laad to GPS Mo |
Brint Design
SECOMDARY SAMPLING :I
K Adaptive Fill
For Help, press F1 [atch here for user input [X=1018497.95 ¥=1903850.49 RLIK IZ
WISUAL SAMPLE PLAN

Sample Plan




 Integration of VSP

¥isual Sample Plan - [¥Sampl1]

LE‘EiIa Map Edit Sampling Goals Tools Options  Yiew ‘Window Help

©

I =[]
== x|

| Dlclgiala) 2| |x|sla ©| EpimE ele @ mm el
Sample Plan Al

Wiew Theme Analysis

Surface  Graphice

ﬂ SamplesZ shp
L

I _| samplest.shp

_| SamplesD.shp
L]

[f wou have zampled dezighs do pou want to add your new
zample dezigns from Yizual Sample Plan to the view?

For Help, press F1

ﬂ Bound ary.s hp
|

Ll

: =10l x|
Window Help  Sample Design  Database  Modeling  Analysis Tools  EIELDS Help

][]

TREWONE T [ARY

Al

[0 %]

=l

[atch here for user input [X=1018497.95 ¥=1903850.49 UM [






Radial numbering

Adaptive Fill
(SADA)

1 5AUA New Ac-22/+1) Samples |Adaphve hill Decision Likenia = 3 pLiJg]

Oy \\:\\-\\_ !\\\Q

ot

[T —




Edll Wigw  Them

Randam Radials
Mested - Balanced

Nested Unbalanced _|E||X
]

ﬂ Point_them =
L

o Faly_theme Select polygon theme.
=3

Paly_theme.shp

L+l

& Radial Sampling |

Cancel |
£ Radial Sampling

» Sclect points from the
View

] Point_them =+
L]

ﬂ Foh_theme
[ ;|

e Radial sample design

for geo-statistical
analysis

 Queny by Quartiles

= Query Random

i+ Select from Map




Step Out 4 Distance: I 300 Step Out: 1

Radial distance: 60

Immediate Meighborz

Immediate
Corners Step Out 2

) Fadial distance: 130
Immediate :
Meighbars User Defined Interval:

6 Radials

Al Comers, Step Out 3
Meighbars FRu

Radial distance: 210
User Defined Interval:
10 Radials

Step Qut: 4

R adial distance: 300

Immediate Meighborz

£ User Defined

o & amples: I

i}

i
Bearing | nterval; I

V¥ Display and save center of radials. [These poirts are alieady sar

&= << Back

Add StepOut

Unda

Preview

Save

Cancel

Ll

Rl

2 Mearest Neighbor 5

It iz pozzible that randomly selected points are wery cloze to each
other, hence the resulting radial stepout pointzs intersect each ather.
To avoid radialz stepout pointz intersect each ather, Enter a minirnm
zeparation diztance between the randomly zelected points.

[Thiz howeser may not be a truely random selection)

tirirum zeparation distance: I R0

] Pozazsht

Edit

Wiew Theme Analysis

Surface  Graphics  MWindow Help

EE
. o : | T

] Faint_them

] Paly_them:
1

MNested - Balanced
Nested - Unbalanced

Random Radials

Minimurn Distance: I a0

Total number of zamples around each selected sample: 15

Mawirum Distance: 700

¥ Display and save selected paints.

W Display and save points within bounding polygon

ok | Cancel |

S

x|

/ . i

I [=1 S|




* Document all
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analysis o 55 s
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e Centralization of FIELDS GIS/non GIS data
into a Spatial Oracle server.

— Eliminate data redundancy
— Data can be shared by the Region/s

— Stored 1n a format that allows for advanced
queries
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e Software Support

e Training
— Establish a regional support network

* Regions, states, and tribes

e Custom Programming



e Tool migration to 3D Tools/Viewer
— Geostatistics (kriging, variogram tools)
— Sample Designs

— Modeling & Analysis tools
e Migration from ArcView 3.x to ArcGIS 8.1



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

e Visualization * Ecological Risk Assessment

» Statistical Analysis * Custom Analysis

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

» Human Health Risk Assessment * Secondary Sampling Design

SADA has been supported by both the DOE and EPA and recently the
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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 1n 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




Maintain SADA as a free software product.

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

SADA 1is stand alone software and requires no additional software purchases.

SADA has had over 4000 downloads to date.




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.




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 Team
Cost Assessment FY 2002

METHODOLOGY
» Establish a formal cost tracking system

* Analyze information to develop cost
estimates

* Compare FIELDS costs to costs of




* Administration

*Marketing

*Training & Development

*System Development

*Team Hardware, Software, Equipment Support & Maintenance
*General Office Duties

*Project Related Activities

*Travel
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