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"=  Facility Registry System

'it4% = Contracting for IT Services

‘it4F =  Toxic Release Inventory

‘it4%1 Envirofacts

'i14%- Data MartsData Warehousing
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Information about hazardous

waste handlers biennial
report.

RCRAINFO
Information about hazardous

waste handlers.

Infomation about Superfund

from discovery to listin
on National Priorities Li

Facility Information

Facility linkages across
Envil cts program systems.

Permit emissions, compliance
data on air pollution point
SOurces.

Information about facilities

Facility identification
information. Including
latitude/longitude coordinates

and meth accuracy, and
mnpﬁmmnmﬂoh.

Locational Information

Locational information for
EPA-regulated facilities in
Envi cts is cultivated from
many sources, including EPA

that discharge pollutants into
the waterways.

Annual rel of toxic
chemicals to air, land and

federal program syste and

The UV Index predicts the

ultraviolet radiation levels on monitored chemicals with
a 0-10+ scale, helping people cross references to Program
determine appropriate Systems.

SUN-p ve behaviors.

violations of EPA's drinl
water regulations.

Information on water s;lstun
ng

ms
EPA regional offices and the
states.

water.

Index of EPA ulation,

Information on occurrence of
ulated and unregulated
drinking water contaminants,
and siis drinking water

contaminants.

Information used to track,
award, administer, and
monitor grants.

standards which probect
public health,
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.#BEFTH3F (0ffice of Environmental Information) f§ /i

BHRTFHEENERERREF RN ZE rﬁfij}# L EFE T B ih

# oo R IR E AR RE e

#1374p M 4n 51 (Guidance ) # 2 ~ F I~ A 452 R TR BT AL 50 o
HRB

FHE B il -

ﬁm@ﬁﬁﬁ&é%%ﬂo
(DF M F R

HOFAL AL - 12 RS ST PR R o it USEPA
F1377 = kA enFToREe & Su(DATA Registry )» izt zop & seng & 4o !

a. R ATE A S RTF AN E AR -
biﬁ%#%ﬁ%%ﬁﬁﬁﬁgwo

c. i AHFA AT AEEF E4E (Value Domain) ek ik -
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A bt AR E TR b

PLE TR AR BT A T A RS AT aIR kA PN
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b. &% 3%+ s %(Terminology Reference System)

P

PEERREFFTREMT FROTE MEFEZEAFER -F R
ik E e Rl A e 450§ 3F 5 BB 4 % (General Multilingual
Environmental )b » 7% & 357 F 3 H PN F ~ Tl M~ ER VR
FERNF R o B3 F 3 KAE 229 e £ 11977 B & 5 L3 o
c. XML o % 5t

* Rk FF S e ¢ o (Exchange Network) P =i @ 22 B R
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fXML 32 s ot R SR E T R B NP F 0 i} R RS A
Benit % & K] % og AR ke 27 XML % & (Schema)fr i 3 03

PEkLe T - BF R re 2 i F ML E ORD FA D
toRE oo T ikgy ISO/IEC 19115 2R 2sE & o
e. k% xp k %(Facility Registry System)

PORRT ARE G B 1R RGP REREE REY -
f. 4 B:ip & ¥e(Substance Registry System)
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(2) l;ﬁ,%} A 4
FRBEFHRE TR D

(CDX, Central Data Exchange) - ccENTDM%

./ EXCHANGE
- . Universitie:
v FF % e ik (internet) % ./’

+Single Sign-on

2]. + % mﬁx 'T’% ’} J}li ,{"ff "’ha 1 E' *Common Look and Feel
+Submissions delivered to multiple stakeholders
(’f‘ 7}#7’[‘ fé g]-ﬁré ) ’ %’%—‘I‘j i{t—’i ';5_‘ F *Potential for data sharing, not just data delivery

CDX removed the complexities and standardized data exchanges

F 3
Fpeop e (DX e » £ 7 @gp Az 8 i - 22 R § 49
B CDX Tk eng f ~ k- S M BB TR -

Bt T jw_',,ik,b'ﬂre}g P EE Y 3 DX ¢ s A § \Jg'{;;iqu%

LAp Rk H = 2R {858 % e (internet)
o
O G Z_ XML Web servers = 3% » TrpEg B~4p i
FREBEIRY 5 (Blz) -~ 7

AARM FTASTRED £ F BRI
TUF RS A BT B o

“ Metwork Node

Q Data Exchange Template

(eg. EPA)

HEFTACHE? cop FRAZ 2 i~ oS X > TR
LH R AR RTINS B 2 PO IR F Rk O B L E
ood WH AT (DX ¢ 5L APME BRSO S L TR
PR A& ot ke 3 2004 & 0 EE TR T eATH s (GON,
Government Computer News)z # & i R PRI+ f& ~ B Fr3R /° 353 s
P& (Excellence in Government Information Technology Award) ' % 2005

£ & R iR+ B (Award for Technical Excellence) °
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eAkien ko DX ¢ 37 = 87 F en@i4Eir > — i ¥ § 7 g
PAEREERERS BE2 BB THEEAMBFEL AT - 20 (DX &

N
AN

%#,k;iﬁ%,ﬁﬁi(machine—to—machine)ﬁ??ﬁﬂﬂéﬁﬁ'%;“’rzﬁﬁéil e i ?-ﬁ

f o

e

Functions and Services Provided by CDX

= Registers individual users

= Provides multiple ways to
register

= Supports users through a

. ded
Submit . Help Desk Data | e )
Web ﬂ_.;_ = Houses documentation Archival Includes log oftransaction
Forms [ &r-

L. Translate | - ED
; Validate —— ar Distribute =

Translate and/or Distribute Data to

User Registration
and Support + Receives official copy

» Supports additional archives as

Submit

Web —
Services

/ 1 Capture and Log Confirm Origin
.f Submission Data of Submission Edit Data Target Systems EPA
and
= Establish avdit trail = Supparts digital = Converts format = Uses "push" or "pull” Other
Perfomm |dentity » Provides receipt signature (ML = Flat File) technologies systems
Management + Scan for viruses = Utilizes, Server = Performs simple or = Provides a variety of
Certificates or cormplex edit checks connections (e.g., YPM)
= Provides access to EPA GSA Access on files = Sends return messages and
Mode or Web COX Cerificates for = Creates multiple / error notifications to users at
Submit SEIVICES Electronic different copies several points
XML, = Enables usersto "push” Submissions = Provides copies of
N files ar COX can "pull” [ACES) record to submitter
g;::gl’;r thraugh eb senices

CDX e o Hojirdg & -

- Java 2 Enterprise Edition Platform

— Advanced Web Services with direct internet message
encapsulation(DIME)

- XML Key Management Services (XKMS)

- Open Source Software

frenig ® 5 F R R ETR RS DA REFRAT R I AP

S8 CDX el (8 74279 > I PR

TR enERE 3 o g 13 2 BT e g2 2R ODX e AL ¢ ¥ R
-}q‘-_

L oofes PIp R PEAL 1 TR
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Capability Maturity Model — Integrated Strategy
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Facility Registry System
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Contracting for IT Services
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Toxic Release Inventory
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Envirofacts
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Major Components of Lockheed
Martin’s Integrated Solution
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Copyright Lockheed Martin

Integrated
Management
Environment

.

Integrated
Engineering
Processes

—

Integrated
Dev & Test
Environment

e, il

NEISEC
Infrastructure

-

Application
Architecture

DISCIPLINED PROCE

slide 2



Integrated Project Management 4

: 7

Environment %7
. . . . Integrated

» QObjective: Single access point Management

Environment

= Contractual, Task Order, and Project

Management Activities

» ESEconnection.com
= [Integrates tools for Program and Project Mgt.

 Controlled access through the NEISEC
 Contractual Performance

 Task Order Status & Reporting
= Public Domain

 Contract vehicle information
e Support Ordering Process
 Communications and Outreach

One stop for current and future Customers

Julv 2005 Copyright Lockheed Martin slide 3



Integrated Project Management Tools %

| About | Help | Support | Logout

Bawer Eric A, 06-Mov-2002

PMOHHHE;. Training 2 Demo

pawered by digits Home ~ Team ¥ Requirements  Tasks * Change Control v Artifacts ~

ko

hd Project Favorites

| PMOnline Delivers
Collaborative

. Checked In | Request Name Change | Reports Project

project Too's MBS Management

Scorecard lsources Count | Journal Entries | Previous Yersions | Activity Log |

Overview

1 * Project

/3 Project Setup - Microsoft Internet Explorer provided by KPMG Consulting o ] 4|

|| Project Setup B Man ag ement

Fields marked with * are required TO O I S
Project Id*: {Max. Length: 10}

|| [pranned staroate: FRL_____ Create Projects from * Project Journal

Project Type: |Strategy and Business Frocess Tem p | ateS
Sponsoring Iﬁ'
Organization: Mone
(I Project Category: IF‘roject vl Copy Fro
Template: W T
5 aterfal

— ¥Yersion: |1 Description: i “Spiral

Project Name *:

e Communication
u Plans

(KN

: Spiral

A

B: iterative

T Tior & Rapenance * Notification Plans
Tier C: Iterative 1
Tier C: Maintenance

Please Note: This process may take several minutes to complete, o P i t R t
ou will not be able to create a new project or template until this process has completed. rOJ eC ep O r S

ext I Finishl Cancel I
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Integrated Engineering Process M

» Apply Sound Systems / Software

Engineering practices that:
= Ensure quality product delivery ntegratec

» Within cost and schedule constraints [
= Right-sized application of CMMI
compliant processes/practices
» Management Oversight & Process

rigor determine by work scope
= Effort
= Risk

Processes

&

b= N
&= CMM

L Pocess

Julv 2005 Copyright Lockheed Martin slide 5



Process Architecture Model %

Organizational Services
(Process, People, Technology, and Measurement, Communications)

Project Management
(Planning, Risk, Monitor & Control, CRM)

Business Product IT Service Management
Development Development

(Marketing, Strategy, (Reguirements, (Senvice Desk, SILA Mg,
Capture, and Design, Develop; Capacity Mgt, Business
Transition) lest, Validation) Continuity: Mgt, Availalility: Mgt)

A

Engineering Product Management
(CM, QA, Verification, Security)

Administrative Services
(Contract, Legal, Subcontract, Purchasing, and Finance)

Julv 2005 Copyright Lockheed Martin slide 6



Process Asset Types %
A | Charters y _Policy

4|. l Standard Process Assets
Compliance Standard Process (What) I Contrqllec_l at
| LMIT Organization
LMIT Enterprise ¥ Level

/—‘ Process Procedures | Procedures (How) |

Assets * *
I ¢ y N Z—
Plans | Guidelines | Templates | Checklists | Standards |

i Charters Defined Process Defined Process Assets
Compliance —J ¥ “J Controlled at
T ' LOB/Program
LOB/Program _ Local Procedures | Level

Process *
v v

v v v
PIansJ Guideling Templaty Checklisﬂ Standar(y

“ Objective Evidence (Plans, $pecifications, Reports, Docs etc.)

Julv 2005 Copyright Lockheed Martin
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Process Asset Relationships M

Work
—>
»y— -
- I 1
_ ~m

w

Process Components
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: 4
Life Cycles .

» Several Life Cycle model alternatives are
available

Rapid Application Development (RAD)

Staged Delivery Commercial-Off-The-Shelf (COTS)

Preliminary
Design
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System Concept and/or Requirement Definition

allocated baseline

Traditional Waterfall

Tailoring of the Standard Process to the
Project’s Defined Process begins with the
selection of the appropriate life cycle model

Operations and Maintenance
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IPAL Website — WWW Access 7

http://ipal.Imit.com

/ View graphic or
text mode S M

= Aknowledgenet

Welcome . Yiews . Directives . Procedures . Templates . Guidelines . Checklists . Standards

Welcome
Wiews . .
By Tigrs Command Media Hierarchy
By Process Ref. Model
By Lifecycle

Checklists

f—
= = g *Corporate Policy Statement (CPS): Expressions of
Proce Areas management philosophy that may contain
Ciractites o implementing instructions and delegations of
authority
Procedures
Templates ; —
; : Tier 1: LMIT Policy and LMIT Organizational Charters
Guidelines A Communicates recurring directions

Standards Tier 2: LMIT Standard Process

Process definitions contain “What is required™

Training Procedures define “How to do it"

Repository

Experts Tier 3: Organization or Project Defined Process

Tools Tailored Standard or Local Procedures

Q

.

Glossary

Digital Library Tier 4: Objective Evidence

Plans, Metrics, Work Products
IPAL Administration

Help

LOCNNEFD MTARNTIN -+

Julv 2005 Copyright Lockheed Martin slide 10



IPAL Site Navigation

Sort by any attribute.

§?I Mknowledgenet
Welcome - Yiews . Directives - Procedures . Templates . Guidelines . Checklists . Standards
Welcome
Yigws ’ : : :
Process Areas Standard Process & Project Defined Directive
Cirectives
Procedures Title Tier
Templates _ _ _ _
T Project Planning Process Directive 2
Checklists Project Planning, PMaC Training Owverview 3
Standards Standard Process Management Process Directive 2
Tralmr.wg ; Process Improvement Plan Directive 2
Repaositories _ o
A0M IPAL Introduction Training 3
Experts
Tools Process Deployment - Process Tailoring and Life Cycle Selection Training Owverview 3
Glossary Training Process Directive 2
LR TR Qrganization Training Process Training Overview 3
Help
Measurement and Analysis Process Directive 2
Decision Analysis Process Directive 2
Decision Analysis and Resolution Process Training Owverview 3
] ' _ L H

Julv 2005 Copyright Lockheed Martin

::I;E;ESS Number

PLMG 2-PLNG-DIR-0021 .
PLMNG 3-PLMG-TRMN-0003
OPEM 2-0PEM-DIR-0002
OPEM 2-0PEN-DIR-0005
OPEM 3-0PEM-TRM-000Z
JPEM 3-0PEM-TRM-0010
OHREM 2-0HRM-DIR-00E0
OHREM 3-0OHRM-TRM-00038
OMES 2-0OMES-DIR-0062
OMES 2-0OMES-DIR-0149
OMES 3-0OMES-TRMW-0013
HHHHH ey e
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Talloring to a Project M

» Select alife cycle model

» Select processes to be included

= Tailor processes as allowed by tailoring
guidelines

» Write Implementing Instruction
= Extend or replace a Standard Procedure
= Add contract requirements
= Add local environment and tool details

» Obtain Organizational Process Group/QA
approval

Or, Use pre-defined route maps to save
time and improve consistency

Julv 2005 Copyright Lockheed Martin slide 12



Project Classification

> Classification Attributes
» Estimated Labor Months

e Class 1: >60 LMs
e Class 2: >6 and <60 LMs
e Class 3: 0-6 LMs

= Weighted values assigned to Scope, Team, & Technology
 Product Complexity (High, Moderate, Low)

« Team Capability (Experienced, Average, Novice)
Requirements Stability (Mature, Some Instability, High Instability)
Platform Experience (3+yrs, 1-3yrs, <1yr)

Schedule Compression (High, Medium, Low)
Multi-site Development (Co-lo, Cross-City, Cross-State)

Thresholds adjusted as appropriate

Julv 2005 Copyright Lockheed Martin slide 13



Applying a Framework .

» Project Classification defined

» Project established in PMOnline

= Selects Class Specific Project Framework
= Subset of Process Assets imported

Eliminates
Unknowns -

» Work Begins focus’ team
= Detailed planning, SDLC, etc. on product
development

A

-ESEg_g_ng_ngtion P

Project Artifacts

e

S, |I Stds,
RS | mviee Work Guides
e T \ Products

ESE-PAL Processes CMM| :?
Repository /

Julv 2005 Copyright Lockheed Martin slide 14



Appraisal Innovation - CAM™

Migrate to CMMI as CMM is Sunset
Flexible, Non-intrusive, High Quality
Results

Focus on Continuous Systems
Engineering Process Improvement

Projects

Improve
I—) Assess PA-3 Weakness Re-assess V

> Maintenance
Review

9 —10 Months

Copyright Lockheed Martin slide 15



Integrated Engineering Development & /
Test Environment %7

» Common Platform
= UNIX for Dev/Deployment
= PVCS for Configuration Mgt
= Oracle DBMS and Application Server

» Technology Focused Toolboxes

= Data Mart
* Informatica, Business Objects, SAS
u Portal nteg_rate
Dey&'l'est
* Oracle 10gAS, Oracle Internet Directory Snvironment

= Java and &Web

 Open Source, Eclipse, Dreamweaver, ...
= GIS

« ESRI

» Integrated Deployment Automation
= Ant, 10gAS, PVCS, . ..

Julv 2005 Copyright Lockheed Martin slide 16



Integrated Engineering Developmeiit /
& Test Tools j

DeVelop vironme
Designer/Forms/Reporj Automated

Cold Fusion
Advantage Gen Deployment to

J-Developer all Platforms
Verity

PVCS for CM

First Logic Address
Clean

Informatica ETC
Business Objects Bl
XML Schema Builder
ESRI GIS Tools

N Web Services

508 Compliant
Portal

Any
Source
Data

1 APPLICATIONS
Geospatial Integrated
Business Intel

SHARED SERVICES

Application J2 EE PLATFORM
Integration

Julv 2005 Copyright Lockheed Martin slide 17



NEISEC Infrastructure %

» One System, Multiple Sites
= Common Databases
= Shared Tool Licenses

> Web Enabled Access from

anywhere
= Web Tools
= VPN Access

Julv 2005 Copyright Lockheed Martin slide 18



NEISEC Enterprise Environment M

EPA
AlllERPATREegIGNS

- - Web-based
» EPA Headquarters Information Tools

 Satellite Offices » Terminal Server
* EPA Computer Resources Access to Client-
* EPA Test Environment 18 : Server Tools

Ehterprise . Virtual Conferencing “_ .PMOnline

Test Lab » Workgroup
Collaboration

Web-Based Enterprise
Provides Easy

RTP. NC Access to NE_ISEC -
Collaborative LM Partners
Las Vegas, NV || Hanford, WA

Julv 2005 Copyright Lockheed Martin slide 19
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Application Architecture

» EPA Enterprise Architecture
= Service Oriented Architecture

Julv 2005

Industry Best Practices

= Open Source Tools and Components
» Major Components

Portal for Presentation Delivery
CDX for secure Exchange Network
Partners

Common Security and Sign on
Common ETL and Bl for Metadata
management

Copyright Lockheed Martin

Application
Architecture

slide 20



Application Architecture /
Service Oriented Solution /F

. } - Facilitating Synergy

| m————

__eraus_||_Epocets | ,_w-__: Among Projects
s | ||

. cis_ | __levs | -Collaborating within
APPLICATIONS

NEISEC and Partners with

Integrated Project Teams
 Utilizing Integrated

Development
Environment
Do W ei=e Vi - Actively Participating on
Every Major Standards
Body

Julv 2005 Copyright Lockheed Martin slide 21



Summary: Totally Integrated
Environment to Achieve CMMI High

Matuity, Cost Effective Solution

Integrated
Management
Environment

.

Integrated
Engineering
Processes

—

Integrated
Dev & Test
Environment

DISCIPLINED PROCE

e, il

NEISEC
Infrastructure

-
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L
=
i
a
L
i
=
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@)
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=
I
O
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Application
Architecture
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Facllity Registry System
(FRS)

...the cornerstone to data integration at EPA

June, 2005



What is FRS?

Create a single, integrated set of facility identification
iInformation for each facility

Provide links to environmental data in EPA’s media-
specific information systems

Conform to the Facility Identification Data Standard
and other applicable standards

Verify the quality of data, especially the linkages to
environmental program information in EPA and
State systems



Why is FRS Needed?

FRS links facility data across program systems, which

satisfies EPA’s business need to identify:
¢ the regulated facilities within a particular sector
¢ the location of a facility

¢ the different permits and regulations that apply to a
particular facility

¢ all facilities owned by a particular corporation
FRS provides essential support for applications that
rely on integrated views of facilities:

¢ Public Access (Envirofacts, EnviroMapper)
¢ Enforcement (IDEA, OTIS)



FRS Features

Single source of comprehensive and authoritative
iInformation on regulated facilities

Centrally managed database identifying EPA-
regulated facilities

Agency-wide data integrator using the facility
identifier

|dentification and correction of data gaps, errors, and
duplication of facility information

Comments and corrections sent directly to EPA,;
Improves the reliability of the facility information
(Integrated Error Correction Process)



FRS Features

(continued)

State Facility Identification Management System
database (South Carolina, Arizona, North
Carolina,California, Indiana, lowa, Missouri, others)

Geocoding capability for facility locational data

Precise verification and management procedures to
reconcile and integrate information

Comprehensive search capabilities



Facility Identification
Background

February 1998 -- EPA issues Facility Identification Interim
Data Standard

October 1998 - Facility Linkage Application replaces FINDS

October 1998 - Reinventing Environmental Information (REI)
establishes a revised set of goals for facility identification

July 1999 - EPA issues Proposed Facility Identification Data
Standard Final Draft, developed by State/EPA Action Team

September 1999 - Facility Registry System (FRS) Beta
Version completed

December 1999 - New team from OIC is formed



Facility Identification Goals

pproved by REI Subcommittee 10/7/98)

® Create an authoritative, up-to-date source of facility
data for EPA, the States, and the public.

® Improve the quality of facility identification data.

® Provide an “anchor” to link facilities, manage electronic
reporting, and exchange integrated data with States
and industry.

® Reduce the reporting burden on the regulated
community.



FRS Successes

1.6 million unique facility records linking to over
2.0 million Program IDs

First project to exchange data with States through CDX for
Incoming and outgoing data

® Integration of 28 State master files

® Error Correction

¢ Over 13,000 error notifications over 3 years
¢ 12,750 errors resolved to-date

® Data quality improvement

® Designation and management of over 7,800 federal,

50,000 tribal land, and over 300 National Environmental
Performance Track (NEPT) facilities



FRS Dependencies

FRS is critical to the successful operation of these activities!

Envirofacts
(National Systems)

Integrated ﬁ EnviroMapper

Error
Correction & % Storefront
)/ A EnviroMapper

Data Standards, ;
' |::> Service
_ Finder

System of <:_—_—_—|
Registries
RADInfo @ A
Locational Data

_ Improvement
State and Region
Facility Data

Improvement Window to My
Environment

Emergency Response PMO _
Analyzer Enterprise Repository




FRS Dependencies

These activities rely on FRS data integration!

Envirofacts

: - Direct Connection
Online Targeting ( ) Integrated Data for

Information System Enforcement Analysis
(OTIS) & % (IDEA)

National Emlssmn ‘
' Central Data
. PN |::> Exchange

(NEI)

Inventory
(CDX)
AIRS Facility

Subsystem
(AFS)
Federal N Portal Project

Facilities
Integrated Compliance Clean Air Markets Division

Information System (ICIS) BUS('Cr:‘Xi/ISD%ySS)tem
States




Key FRS Activities

® National Systems reconciled on a regular basis*:

¢ TRI* ¢ PCS-Majors & Minors* & RADInfo ¢ AIRS/AQS
¢ RCRAInfo* ¢ NEI-1999 e CERCLIS* ¢ NCDB* ¢ AIRS/AFS*
¢ RMP* ¢ NEPT* ¢ ICIS* ¢ BMS ¢ SDWIS*
¢ TBA ¢ CAMDBS
® State exchanges from: & California (Solid Waste Program)
¢ Pennsylvania & Indiana ¢ Missouri (To:)
¢ South Carolina & Ohio** ¢ New Hampshire**
¢ Mississippi** @ Nebraska ¢ Hawaii
¢ Utah ¢ Maryland ¢ Oregon**
¢ Minnesota ¢ lowa (To:) ¢ Georgia
¢ Arizona ¢ New Jersey y's Wisconsin*
¢ Washington** & North Carolina (To:) ¢ Kansas** - #’«

** - Exchange is through the Network Node.



Progress

® State exchanges through Network Node from:

¢ New York ¢ Pennsylvania
¢ New Jersey ¢ North Carolina
¢ New Mexico ¢ Nebraska

¢ Delaware ¢ Indiana

¢ Texas ¢ Minnesota

¢ Florida ¢ California

¢ West Virginia ¢ Virginia

¢ Louisiana ¢ Oklahoma




Challenges

® Conformance to data standards

® Consistency In the national database

population

o'

¢

e Data quality

e Data gaps | .
® Feedback to system owners

«

-~



Self-Reported Linkages

® Relying on self-reported linkages raises the
possibility of two types of errors:

¢ The linkage may be reported incorrectly by the facility

¢ The linkages may not have been reported by the facility,
when they should have been




Self-Reported Linkages -
Results

® 28,275 linkages reported by TRIS facilities

¢ 23% not found in Envirofacts

® 5,110 linkages reported by RMP facilities

¢ 49% not found in Envirofacts

¢ RMP did not report the information system associated with
the linkage



Technical Session




FRS Requirements

® Data requirements
® Functional requirements

® Security reguirements




Data Requirements




FRS High Level Data Model

a .
Environmental Organization l
Interest e h
Affiliation ndividual ]
; " Mailing
Address
[ sIc
NAICS Facility Site

GEOGRAPHIC
COORDINATES many[=>——one

i



FRS Data Sources

® Meeting with programs to verify the mapping of
program facility data to FRS

® Available on FRS Web site for review (under
development)

® Initial data sets

¢ TRI1998 & 1997 reporters - 25,539 facility sites
¢ RMP (as of February 2000) - 14,753 facility sites



FRS Initlal Data Sets

® |nitial data sets - continued

¢ RCRISTSDs - 4504 facility sites
¢ PCS Majors - 6,893 facility sites
¢ BRS 1997 & 1995 reporters - 20,982 facility sites
¢ State Master facilities - To be selected

® Data will be updated on a regular basis



Facllity Site

® All Data relationships currently tracked by FLA will be
maintained

® A new FRS Facility Site record will be created

¢

¢

Data may be obtained from multiple sources

Data source and latest update date will be tracked by data
element

Some data will be derived

Data will be standardized and will conform to facility
identification standard



Environmental Interest

Maintain linkage numbers to EPA program and
State environmental information systems

Environmental Interest Types, examples:

¢ Hazardous Waste Handler - TSD
¢ Hazardous Waste Handler - LOG

¢ NPDES Major

Alternative and Historical Names

Alternative Identification (Support FITS)



Environmental Interest
Start & End Dates

Environmental Interest Start Date

¢ When did the program first become interested in this
facility site?

Environmental Interest End Date

¢ When did the program cease to have an interest in this
facility site?

Start Date Qualifier, example:
¢ 'FIRST REPORTING YEAR’

End Date Qualifier, example:
¢ ‘DATE LAST SUBMISSION RECEIVED’



Affiliation

@ Affiliation Start & End Dates

® Affiliation Types

¢ Regulatory Contacts - maintain most current contacts per
program

¢ Owner/Operator - applicable to program only or applicable
to enterprise level?



Functional Reqguirements




Create FRS Record

® Extract data

® Standardize data for matching
® Parse address

® Evaluate data quality

® Process data

® Complete FRS record




Standardize Data for
Matching

® Standardize facility name

¢ Remove special characters (--, , ., @, /, (, +)

¢ Replace individual words with standardize words
(e.g., Assoc. - Association, Chem - Chemical,
Elec - Electrical)

¢ Drop certain components
(e.g., Inc, Company, Corporation)



Standardize Data for
M atC h | n g (Continued)

® Standardize location address

¢ Remove special characters

(- T3 v @’ /’ (1 +)

¢ Replace individual words with standardized words
(e.g., Ave - Avenue, Rte - Route, Hwy - Highway)

¢ Replace state names with state abbreviations

¢ Replace spelled out numerals to their abbreviated form
(convert Twenty First to 21




Standardize Data for
M atC h | n g (Continued)

® Standardize City and County names

¢

Remove special characters from the name

(_ T @! /1 (1 +)

Replace individual words with standardized words
(e.g., Ctr - center, Spg = Spring)

Remove buzz words (e.qg., ‘City of’, ‘Town of’, ‘South of)

Distinguish between CO as County (Fairfax Co) and CO
as Colorado (Co Springs)

Distinguish between LA (Los Angeles) and LA PLATA
(La as an article in Spanish named cities)




Parse Address

® Parse standardized location address into key words,
street number and street name

¢ Isolate key words and the number following the key word
Examples: HWY , PR, INTERSTATE , UNIT, BLK, LOT,
ROUTE, UNITED STATES, ROAD,SR, POBOX, CR,

CNTY ROAD, BLDG

¢ Parse the standardized location address minus the key
words to obtain a street number and a street name



Data Example

® Raw data for Program —1
Name = Congressional Schl

Location Address = 6565 Arlington Blvd, (Route 50 W)
City = City of Falls Church

County = Fairfax County

State = VA

Zip Code = 22042

Processed data for Program —1

Standardized Name = Congressional School

Standardized Location Address = 6565 Arlington Blvd Route 50 W
Parsed_ Street number = 6565

Parsed _Street name = Arlington

Street suffix = Blvd

Street pre-directional code = W

Key word = Route 50

Standardized city name = Falls Church

Standardized county name = Fairfax




Evaluate Data Quality

® Core data elements are evaluated and assigned a
data quality code

Facility Site Name Location Address
Locality Name County Name
State Code ZIP Code

® Data quality code identifies
¢ Missing data values
< Invalid data values

¢ Address Type



Evaluate Data Quallty (Continued)

® Standard City Name, County Name, State Code, and
ZIP Code checked for consistency using:

¢ FIPS 55-DC3
¢ USPS ZIP Code Reference Tables

® If the combination of Standard City/Standard
County/State/Postal code is invalid, the invalid
element(s) are identified

® Certain name anomalies are identified as invalid
(e.g., ‘UNKNOWN'’, ‘NOT GIVEN’, ‘NO ADDRESS
GIVEN’)



| Eval Uate Data Qual |ty (Continued)

® Address Types

¢ Urban — contains a street number and a street
name

¢ Directional — contains directions
¢ Mailing — contains P.O. Box number

¢ lrregular — missing street number or street
name or both and is not in any of the 3 types
listed above



Process Data

® Automated matching process

¢ Valid data quality code

¢ Data quality code with an invalid or missing data element
which can be derived

® Flagged for ‘Manual Review” (unless already linked
by Data Stewards)

¢ Invalid or missing data that cannot be derived
¢ Directional, Malling, or Irregular Address Types

¢ Use avalilable sources to fill the data gaps



Automated Matching
Process

® Scoring processes

¢ City Name , County Name, State and Zip Code MUST match Score = 50.
¢ IF Parsed Street Number and Parsed Street Name match Score = 25.

OR Parsed Street Number and Key _word* (or Key_word equivalency )

match Score =25

¢ IF Standardized Name match Score =25

OR Alternate Name match Score =25

* Key_word equivalencies are used for match-up
(example: Route, SR, CR - Highway)




utomated Matching Process

(Continued)

® Evaluation Processes

¢ If Score = 100, only Environmental Interest record
IS established

¢ If Score is less than 100
« Make use of linkages established by Data Stewards
— Create new FRS record

— Establish Environmental Interest

— Flag for Manual Review



Manual Review

® Fill in data gaps on FRS record
® Create manual linkages

® Review stand alone facilities

® FLA Statistics



SA&FACILITIES FLAGGED FOR MANUAL
£ LINKAGES IN FLA By Program/Region

Region PCS Count RCRIS Count RMP Count TRIS Count

01

02 34 103 1
03 60 28 19 55
04 22 9 1
05 79 34 2
06

07 289 183 98 13
08 87 32 4 3
09

10 127 255 44 12



Search

® Name (AKA)

® Location Address

® Environmental Interest/Type
® SIC/NAICS

® Organization




Reports

® Customized Reports

® Facility Reports




Oakinkage Verification and Lock

® FRS will verify and lock linkages

® Locked linkages can only be unlocked
through

¢ Error Correction Process
¢ Discrepancy Reporting

¢ Primary Data Steward




Security Requirements

® APPLICATION SECURITY REQUIREMENTS:

¢ User verification and certification

+ Client/Server security



Major Issues

Basic Assumption:
Central management of facllity data.

® Data Flow

® Acceptance of State Data

® Reconciliation Process



FRS Next Steps

Continue scheduled updates to support applications
that rely on integrated views of data (Envirofacts,
EnviroMapper, IDEA, OTIS)

Continue to support Data Steward clean-up efforts

State Pilot efforts that support central receiving



o g

@HFRS Next Steps - Short Term

® Resolve duplicates:

¢ Resolve remaining cases on a case-by-case basis through
coordination among Program Offices

¢ Fix cases where there has been an error in the TRIS or
RMP database assignment of a facility identifier, possibly
stemming from dissimilar name and address data



RS Next Steps - Long Term

® Data Flow:
¢ Existing program system extracts
¢ Central receiving registration
¢ State master records
® Acceptance of State data:
¢ Model MOU for data quality



RS Next Steps - Long Term

® Reconciliation Process

¢ Establish automated and manual verification and error
correction processes involving the facility and/or States

® Populate FRS with additional facilities from:
RCRA, TSDs and LQGs

PCS Majors

AIRS/AFS Majors

State master records

® & o o

® Build central receiving and electronic reporting
capability




Contracting for IT Services

Sanjib Chaki, Steve Hufford, Dwayne Aydlett P
ol S



EPA’s IT Services Contracting Strategy.

“+ Create contracts specific to lifecycle stage:

o Conceptual design, requirements development,
architectural planning (ITS-BISS)

* Detailed design and development, operations and
maintenance, and enhancement (ITS-ESE)

* Production operations, networking, and IT
Infrastructure (ITS-EPA)

“» Perform contract administration/oversight
centrally, and offer service throughout EPA

“» Ensure sound technical performance and
cost-effective services

Epw_
——

OFFICE OF
ENVIRDNMENTA
J NFORMATION




ITS-BISS: Orientation

< Performance-Based Contract that emphasizes linking ITM to
management and environmental results

< Multiple Award Contract that requires multiple contractors to
compete for work

%+ Customers have choice of various Task Order Types: Fixed
Price, Cost-Plus, Time & Materials

< Allows to choose the best among good, innovative solutions
developed by the contractors.

%+ Competes Task Orders on price, performance factors & technical
approach.

“ Provides best value & better performance.

“* Provides tools to help achieve project success:
» Performance management
* Quality assurance
* Incentives to encourage excellent contractor performance

L)
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BISS contractors also are expected to perform projects in a manner

that...
Advances Agency'’s five mission goals.
Strengthens Agency’s capacity to meet management goals.

Leads to better business and ITM alignment, information
leadership, analytical capabilities, governance, and information
technology services.

Grows the value and usage of the contract to customers,
stakeholders, and partners through effective solutions
partnering.

Establishes a rapid response capability that delivers solution-
oriented advice and assistance on critical ITM policy,
programmatic, and marketplace issues.

Leverages Agency’s ITM policies, including EA, Investment
Management Process, Security, Data Standards, etc., to
improve mission and management outcomes.

Implements contract management practices that facilitate
partnership and innovation between contractor and the Agency.
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ITS-BISS: Contract Detalls

“* Awarded in April 2005
 Two year base period, with two options
e Total 5 years

% One Full and Open (Large) Contractor and
One Small Disadvantage Business

«» Contract Capacity for Large Contractor is
~$150M

< Contract Capacity for Small Disadvantage
Contractor ~$125M

“* Awarded 14 Task Orders of various types In
less than two months.

-
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ITS-BISS: Major Functional Areas

“* ITM Policy
“* ITM Planning
“ ITM Security

“ ITM Investment Management Advice, Assistance &
Support

“* Enterprise Architecture

“ Intra-and-Inter-Governmental ITM Initiatives Support
< ITM Acquisition Support

< Conference Support & Meeting Facilitation

“* Independent Validation and Verification




ITS-ESE: Orientation

<+ $700M ceiling, 9 year potential lifespan
“*Wide variety of professional application

systems engineering services

* Detailed design and development, operations and
maintenance, and enhancement

« Data and metadata management
« Applications security support
e Training, GIS, statistical analyses, etc.

“* Nationwide support to USEPA and partners
“* Performance-based contract
_ <*Managed primarily at the Task Order level

OFFICE OF
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ITS-ESE: Contract Objectives

ae
“» Develop a full partnership relationship with the Offeror

< Apply CMM-SW or CMM-I to reduce development costs,
expedite completion of small, low risk projects, and
minimize risk in large, complex projects.

“» Become the Agency’s and partners’ vehicle of choice
“ Implement industry best practices

< Obtain an integrated solution for EPA, with strengths of the
Offeror and specialized ‘best of breed’ companies.

*» Maximize project synergy regarding data and technology
standards, enterprise architecture, and systems interfaces.

» Help EPA meet its socio-economic procurement goals.

+ Maintain the ability to support audits by EPA and Federal
oversight groups

OFFICE OF
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ITS-ESE: Contract Detalls

“* A protest of the contract award significantly hindered
smooth transition from prior contract

*» Performance-based contracting is difficult to
Implement for software engineering

< Connecting the System Engineering Center securely
to EPA’s computing infrastructure is more challenging
than anticipated

“» Cross-project synergy is possible, although it requires
focus and attention

% Customers do not always think first of following
enterprise directions
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ITS-EPA: Orientation

*» Task Order on GSA FEDSIM Millennia
contract

e Estimated value $867M over 7 Years

e Period of performance (annual periods)
09/04/02 : 09/30/09

* Hybrid Contract Type

 Performance Based, moving towards
Managed Services




ITS-EPA: Contract Objectives

“*Key objectives of ITS-EPA
e Partnership resulting in cost reduction
Faster time to implement new technology

Shift of OTOP employees focus to
customer service

Utilize the capabilities of specialized best of
breed firms

Leverage vendors best practices

-
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ITS-EPA: Contract Details

2 Performance-Based

 Requirements described in terms of results
required

 EPA orders service not labor hours
“*Project Management Plans

* Primary means of communicating the “what,
how, when, & where” of the CLIN
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ITS-EPA: Tasks/Functions

< Call Center «* Facility Operations
< Campus Network Management <+ Image
< Desktop Support < Enterprise Server
“ IT Training Institute “» Geographical Info. Sys. (GIS)
“* Voice » Distributed Systems
% High Performance Computing % Technical Consulting

(HPC) Operations < Local Technology Services
< Email and Lotus Applications < Internet Service Center
% Wide Area Network (WAN) < Emerging Requirements
“» Web and Application Hosting < General Functions

(WAH)

»
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ITS-EPA: Managed Services Transformation

¢+ Definition -

 What is the difference between Performance Based
Contracting & Managed Services?

= PBC = Defined Outcomes, Metrics, Incentives,
Quality Assurance Plan

= MS = PBC + Contractor Provides ALL resources
— Personnel, Equipment, Facilities

 EPA defines service requirements and performance
expectations

*» Benefits
« Contractor performs to meet service levels

« Potential for cost savings through use of shared
resources
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Toxics Release Inventory

Toxics Release | nventory
Reporting Requirements
(Section 313 of EPCRA and
Section 6607 of PPA) —

Do | Need to Report?



Toxics Release Inventory
WHO MUST REPORT?

m Facilities in covered primary SIC code(s) and
federal facilities; and

= With 10 or more full-time employees (equivalent
of 20,000 hours per year); and

m Chemical-by-Chemical Determination

 That exceed “manufacture” and/or “process”,
and/or “otherwise use” thresholds for each
Section 313 chemical.



Toxics Release Inventory

= COVERED SIC CODES

Manufacturing 20-39
Metal mining 10 (except 1011, 1081, and 1094)
Coal mining 12 (except 1241)

4911, 4931, and 4939, limited to facilities that
combust coal and/or oil for the purpose of
generating electricity for distribution in
commerce

Electric utilities

4953, (limited to facilities regulated under the
Resource Conservation and Recovery Act,
Subtitle C, 42 U.S.C. Section 6921 et seq.)

Treatment, Storage, and
Disposal facilities

7389, limited to facilities primarily engaged in
Solvent recovery services |solvent recovery services on a contract or fee
basis
Chemical distributors 5169
Petroleum bulk terminals |[5171




Toxics Release Inventory

SECTION 313 CHEMICALS AND
CHEMICAL CATEGORIES

¢ Current list contains over 600
individual chemicals and chemical
categories (See Table Il of the EPA’s

Rl Reporting Forms and

Instructions (RF&I) document).

¢ The list can change — check every
year; changes listed in the front of
the RF&I




Toxics Release Inventory

THRESHOLD QUANTITY VS. RELEASE AND OTHER
WASTE MANAGEMENT QUANTITIES

¢ IF chemical activity quantity exceeds the
threshold for manufacture, process, or otherwise
use, you must report for this chemical,
REGARDLESS of the amount of the chemical
released or otherwise managed as waste (i.e.,
recycling, treatment, and energy recovery).



Toxics Release Inventory

¢ What Is reported on the
FORM R?

= Part |

* Facility Information
— Facility name
— Address
— Certification
— Technical and public contact
— SIC code(s)
— ID numbers
— Parent company information



Toxics Release Inventory

= Part Il of Form R:

 Chemical identification, uses, and maximum
guantity on-site during the reporting year

Quantities released on-site to air, land, water
Quantities transferred off-site for waste management

Description of on-site treatment, recycling, and
energy recovery

Pollution Prevention Tracking:

— Total quantities released and total quantities
recycled, treated, or energy recovered for past
year, current year, and upcoming years

— Description of source reduction activities



Toxics Release Inventory

An example of a portion of the Form R:
PART Il. Section 5: Releases to Land On-Site

SECTION 5. QUANTITY OF THETOXIC CHEMICAL ENTERING EACH ENVIRONMENTAL MEDIUM ONSITE (continued)

A. Total Release (pounds/year* )(enter range B. Basis of Estimate
code or estimate* *) (enter code)

5.4.1 |Underground Injection onsite
to Class | Wells

5.4.2 |Underground Injection onsite
to Class |-V Wells

55 Disposal to land onsite

5.5.1A[RCRA Subtitle Clandfills

5.5.1B|Other landfills

5.5.2 |Land treatment/application
farming

5.5.3A|RCRA SubtitleC

surface impoundments
5.5.3B|Other surface impoundments

5.5.4 [Other disposal

| I




Toxics Release Inventory

HOW TO REPORT

¢ FileaTRIreport (a Form R or a Form A Certification
Statement) for each Section 313 chemical exceeding an
activity threshold

¢ Submitto U.S. EPA, and either designated state officials or
designated tribal office by July 1st for preceding calendar
year’s activities

= July 1, 2005 (January 1 - December 31, 2004 activities)

¢ Approximately 23,000 facilities file a total of 90,000 forms
each year.



Toxics Release Inventory

What assistance is offered to help facilities
determine if TRI reporting Is required, and
If reporting Is required, what tools are
available to help complete and submit the
reporting forms?



Toxics Release Inventory
¢ TRIWEBSITE:

= Program Updates (e.g., proposed rules)

= Guidance Documents
c Q&A
* Industry Specific
 Chemical Specific

= Reporting Forms & Instructions
= TRIworkshops
= TRI-ME Software

= Regional and State TRI Contacts
« Hotline: (703) 412-9810



Toxics Release Inventory

TRI REPORTING SOFTWARE

¢ The TRI-Made Easy (TRI-ME) Reporting Software is mailed
to facilities with the Reporting Forms and Instructions
package. TRI-ME can also be downloaded from
www.epa.gov/tri.

¢ The TRI-ME software is an interactive, intelligent, user-
friendly software program that assists facilities in
determining and completing their TRI reporting
obligations.

¢ Guides facilities in completing the Form R by explaining
each element of the form through a questionnaire format.



Toxics Release Inventory

RI-ME RY2004 - [TRI MADE EASY
Eile Edit Tools Reports Help

[ Toxics Release Inventory Made Easy
E . :
I A :
[start Here =]
Expert User Welcome to TRI - Made Easy (TRIMME) - the fast and easy way to report!
Load Data

TRI-ME is an interactive program that uses your answers to a series of gquestions to determine if you need to

ThFresVr:%:d report and, if so, TRI-ME helps you fill out the appropriate reporting forms.
acili
Employee Important Things to Know Before Beginning:
Chemical
Chermigatheldet 1. Each TRI-ME file is capable of holding information pertaining to only one facility. If you intend to report

il on more than one facility, you must use the File... New Facility command (available from the File menu

Fevisions bar in the upper left-hand corner of the screen) to create a new file for each additional facility. ¥ou may
Fartl, Facility then use the File... Open Facility command to switch between these facility files.

Fartl, Chemical 2. TRI-ME does not support the use of mouse scroll wheels. If you have a mouse with a scroll wheel you
Fartll, Section 1 should refrain from using the scroll wheel, as TRI-WE may behave erratically. If you receive errors
Section 2 resulting from the use of the scroll wheel, clear the error message(s) and use the escape key (Esc) as
Section 3 necessary to clear the actions taken by the mouse wheel. It may be necessary to re-start TRI-WE
Section 4 before proceeding.

» | Lets get started! S | More on PET Chemicals

s | More on TRI o | More on Lead Reporting

What important information do | need to review
for the 2004 Reporting Year?

|2AZ000001001 ] | o ™~

&Startl & 2B ® @ Larry Reisman - Inb... ||,E TRI-ME R¥2004 ... Microsoft PowerPai,., = | = |« TS 3E0s 2:53FPM




Toxics Release Inventory

TRI-ME Tabs

The TRI-ME Tabs at the top of the main portion of the screen allow you to move back and forth

among the different parts of the program. When starting-up TRI-ME for the first time, you begin
naire uses a straightforward question-and-answer process to

is. Clicking highlighted key terms and acronyms (displayed
'l display a pop up box containing detailed definitions.

in the Questionnaire. The question
guide you through the reporting p
in blue text) in the Questionng 7

repont ard, ¥ 52, TR

g etamt Things o Know Before Beginming:

le |

T LJl-an-‘lfu’ o
] Mere e *,

]| P et et st | et b e
o s PO ¥ Pt T

T Gasmost 6L
s | 2 B ET ~ e oo 1 [t Guignics | @ trubs Guiswess | |25




Toxics Release Inventory

L] [
Qu e S tl On n a 1 re = The TRI-ME questionnarie walks the user through, the analysis

to determine if their facili ~ quired to file TRI forms for listed toxic chemicals.

TRI-ME 20071
B2 File Edit Tools

ve: C:3Program FilesATRI-ME 2001\Datatvcde]

I an Toxics Release Inventory Made Easy
| QDGE MILLING COhPANY
Start Here =
| Expert User TRI-ME provides two different data entry methods for you to use
Load Data . .
| Threshold 1._Questionnaire
. Using the Questionnaire method, TR-WE will ask you gquestions in plain English and use your responses to
Facility 131 determine if you need to report and 2) prepare the requisite forms. Please select the "Continue” option
| Employee below to begin the questionnaire
Chemical
Chemical Select 2. Forms Completion
Form Select Following the threshold determination portions of the Questionnaire, you may elect to click on the Form A or
Fartl, Facility R tab and fill therm out directly
Partl, Chemical
Partll, Section 1 Are you an Expert User? If you are an experienced TRI reporter, you may wish to begin completing your
Section 2 Forms immediately, without using the threshold determination portions of the Questionnaire. If =0, select that
Section 3 ¥you are an "Exper‘t_User" uslng_the butto_n below. After collecting your primary SIC code and the TRI
chemicals or chemical categories you wish to report an, TRI-WE will allow you to complete your Forms. By
Section 4 selecting that you are an Expert User, you are indicating that you do not need TR-WE's assistance in
Section 5.1 determining that your facility is subject to each of the EPCRA section 313 reporting requirements (i.e., total
=TT nurmber of employees, primary SIC code, and chemical activity threshold quantities). _I
jeg T™-ME Help LI Continue
> | 1 want more information on how TRI-ME works
> | 1 am an Expert User

- lmazonnnninns Rl iR -

Astant ||| 2] @& BE B || EllFiesiance Graphics - (Regi.|[ES TRI-ME 2001 - [TR1 |[EBN=ER G =y aozem




Toxics Release Inventory

FOI'm R Tab = Allows t

a, facility wishes. to, submit for each, toxic chem,

user to select which reporting form, - Form, R or Form, A -

he user does not. make a selection, - TRI-ME defaults. to
Form, R for all toxic chemicals.

Z001%D ataicde]

File Edit Tools Reports Help

EPA To.

e Inventory Made Easy

Questionnai

Facifity, CORN DOGS MILLING COMPANY Select Chemical: [Ammonia
| Start Here United Stat TORIC CHEMICAL RELEASE =
nite es IMNWEMTORY REPORTING FORM
Expert LUser Environmental Protection X FO_RM R o
Load Data Aaency Section 313 of the Emergency Planning and Community Right-to-know &ct of 1986,  Check here if this
Threshold alzo known as Title Il of the Superfund Amendments and Reauthorization Aot is & revision
| Facility PART I. FACILITY IDENTIFICATION INFORMATION
Employee SECTIOH 1. Reporting Year ]
| cremica
SECTION 2. Trade Secret Information —
Chemical Selact
Form Select Are you claiming the toxic chemical identified on page 2 trade secret? Is this copy [T Sanitized
Part |, Facility 24 |~ ves Answer question 2.2; & Ho Donotanswer 2.2; 2.2 ¥ Unsanitized
Fartl, Chemical Attach substantiation forms Go to Section 3 (AnSWST oniy If “"YES" in 2.1)
Partll, Section 1
Section 2 SECTION 3. Certification (Important: Read and Sign after ing all form i ¥
Section 3 1 hereby certify that | have revi the and that, to the best of my knowledge and belief, the
Section 4 submitted information is true and complete and that the amounts and values in this report are accurate based on
Section 5.1 reasonable estimates using data available to the preparers of this report.
Sarting & 7
Hame and official title of ownerioperator or senior management official Date Signed
[7J] TRI-ME Help
[SHMERICSON =1 [AESIETANT VICE PRESIDENT, FACILITY WAl =] | 01282002
SECTION 4. Facility i i
T — =]

== Back | Open the Form R for a different chemical by using the "“Select Chemical” window aboue.

] |Form R, Page 1 ] ] ) ] ) ) =
s || 2 @& B FF >|/|[EThimE 2001 - .. F¥ CoelwordPertert - | [Fil Freslance Graphics - | |[E3 N2 S50 B s:28aM




Toxics Release Inventory

Form A Ta b = Allows. the user to select: which, regorting form, - Form, R or. Form, A -
a, facility wishes to, submit for each, toxic chemical. If the user does ng . election, - TRI-ME defaults to
Form, R for all toxic chemicals.
y File: C:\Program FilessTRI-ME
Eile Edit Tools Reports Help
[} EPA Toxics Release Inven.
| s
Questionna Form R 4
ry Facliity: CORN DOGS MILLING COMP.ANY Select Chemical: |Benzens.
| Start Here -
Expert U United States TOXIC CHEMICAL RELEASE INVENTORY =
| wpert Liser Envir Pr i gency FORM A
Load Data Check here if this
Threshold is = revision
| Facility PART |I. FACILITY IDENTIFICATION INFORMATION
Ernployes SECTION 1. Reporting Year HIE]
| Chemical
Chermical Select SECTIOHN 2. Trade Secret Information fo
Form Select Are you claiming the toxic ical identificd on page 2 trade secret? Is this copy [ Sanitized
Fart |, Facility 21 |~ ves Answer que: n2.2; & Ho Donotanswer 2.2; 2.2 ¥ Unsanitized
Fartl, Chemical Attach substantiation forms Go to Section 3 (Answer onty if “YES™in 2.1)
FPart I, Section 1
Section 2 SECTIOHN 3. Certification (Important: Read and Sign after il all form {1 )
Section 2 1 hereby certify that to the best of my knowledge and belief, for each toxic chemical listed in the statement, the
Section 4 annual reportable amount as defined in 40 CFR 372.27 (a), did not exceed 500 pounds for this reporting year and
Section 5.1 that the ical was ed, pr: or otherwise used in an not 1 mi
et = during this reporting year.
Hame and official title of owner/operator or senior management official Date Signed
] TRI-ME Help
[ERIC JoRNSEN =] [~SSISTANT VICE PRESIDENT, FACILITY Mar=] [ o123 2002
SECTIOHN 4. Facility {) {]
T —— =|
]
1 |Form &, Page 1 R
#stan|| = & EE B3 »||[EB1RiME 2001 - 1TR1 .. | CilFieelance Giaphics - [Feoi | |[EBN= SERE By s29am




Toxics Release Inventory

Select Chemical Window

The Select Chemical window enables you to select the TRI chemical that you wish to work with. This select
chemical window is only displayed in those places where chemical-specific Form R or Form A information
is being collected. The list of chemicals provided in the window includes all Form R chemicals and all

Form A chemicals.

Toxics Release Inventory Made Easy

Questionnaire y tance Library
Facliity: CORM DOGS MILLIMNG CORMPAMY Select Chemical: |Ammonia p b

If you use the Select Chemical window to change chemicals while in the middle of a Questionnaire section,
TRI-ME will return you to the beginning of that section for the new chemical to ensure that you are given all
applicable guidance.

If you use the Select Chemical window to change chemicals while in using the Form R or Form A Tab, TRI-ME
will open the Form associated with the new chemical, but remain in the same Form section.

O -




Toxics Release Inventory

TRI ASSI.Stan Ce LI. bra ry ™ Isa searchable, indexed|file that

contains the statutes, the regulations and the key TRI guidance documents. a facility is likely,
reporitng.

2001 - [TRI MADE EASY  Facility File: C:\Program Files\TRI-ME 2001\Data\cde]

it Tools Reports Help

= EPA Help Topics: TRI Assistance Library [TRIAL] for Reporting Year 2. [ E3 hy
e BT oo | Indexc | Find |
L Facifity: 0
e - e s o
= Welcome Click a book. and then click Open. Or click another tab, such as Index.
o . . o
d TRIME | @ TRIAL Guidance Dacument Lis EsElm ol heds
report an ; i
@ Guidance Materialz
L) @ fore on Topice
al @ Questions and Anzwers, Part 1
| Select Importa @ Questions and Answers, Part 2
ect @ Federal Facility Questions and Answers
:ilihf' 1. E: @ Statutes, Regulations, and Executive Order y. If you intend to report
ernical ar @ TRI Forms and Inshuctions m the File menu bar in
wction 1 th @ TRI Definitions | facility. ¥ou may then
2 us
3 2 T Ewith & scroll wheel you
4 sk If you receive errars
51 re the escape key (Esc) as
£a ne Iy to re-start TRISWE b
r be hd|




XIcs Release Inventory

TRI-ME Naviga tion Column

The Navigation Column allows you to quickly move to the first screen of any part of the Questionnaire that is
available. Those items displayed in blue text are areas of the Questionnaire that you may access.

e EPA Toxics Release Inventory Made Easy

Questionnare siztance Library
F s Faciiy: Ny Faciity
Start Here
Expert User
Lozd Data
Threshold
Facility
Ermployee -]
Chemical — . B
chemica celect | T RI-ME Navigation Column
Form Selact
Far |, Facility
Fart |, Chamical
Fart I, Section 1
Section 2
Section 3
Section 4

Section 5.1
Cortimem B3

—

El

- A




Toxics Release Inventory

TRI-ME Screen Window

When working in the Questionnaire, this part of the TRI-ME screen contains informational text combined
with questions that guide you through the process of completing your threshold calculations or your Forms, In
some cases, the screen is split into text and a simple form used for collecting data as shown below.

Faciity. My Fasilty

Start Hera

Expert User In tha table below szlzct all the SIC codes that apply to your facility and the economic value attributable to
Load Data each SIC code sctivity salected. For your own convenience we have provided an optional column in which

can enter any descriptive information you want, such as the establishment name. This information wil

Threshold

Faci appear on your reparting farms and is only intended to help you assign dallar values to the different

cility activities taking place at your facility.

Employee

Ghemical s SIC Code (Cotiona) Tetsl Ecoromic  Percert  Covered  Primary
Chemical Seleci Cote Descrigton Estabiisment hame: Walue foilord foilord

Form Szlert B0l = Jmest Packing Plants South Euiding 4,000,000 40.00%  Yes Mo D&l
Part |, Facility 5013~ [oaussges ard Clher Prepared Meats | |Norih Bilding EO000M | B0 Yes Yes | Dal
Paril, Chemical - Del
Parill, Seciion 1

Secton 2

Secton 3

Secton 4

Section 51

Cortnen AT

In other cases, data is collected on the basis of your selection of a "Continue" Button based on questions posed
in the text.

—]

When working in the Form R or Form A Tab, this part of the TRI-ME screen contains a facsimile of the Form R
or Form A and enables you to enter information directly into the facsimile forms. The applicable Form R or
Form A page number is displayed in the lower left-hand corner of the TRI-ME screen.

A




oXxics Release Inventory

TRI-ME " Continue" and More on

[ TOM Buttons

TRI-ME "Continue" Buttons
> | Continue

On each TRI-ME Questionnaire screen there are "Continue" Buttons located
in the bottom portion of the TRI-ME screen. Use the TRI-ME continue buttons
to answer questions posed in the questionnaire text and to navigate
throughout the system.

TRI-ME More on [Topic] Buttons

& | On certain TRI-ME Questionnaire screens there are More on [Topic] Buttons
that open help topics contained within the TRI Assistance Library. These
help topics are provided to assist you in answering questions or providing
data for that specific portion of the Questionnaire. These help topics can be
accessed directly by clicking the TRI Assistance Library tab and
double-clicking on the "More on Topics" under the TRIAL Contents tab.

0 -




Toxics Release Inventory
TRI-ME REPORTING SOFTWARE

¢ Prevents facilities from making common
errors while completing the Form R.

¢ Checks (validates) the forms to identify
critical errors that must be corrected
before submitting the forms to EPA.
Also, suggests potential errors for user
review.



Toxics Release Inventory

TRI-ME REPORTING SOFTWARE

¢ Allows electronic Internet submission of TRI forms
via the EPA’s Central Data Exchange (CDX), which is
the point of entry on the Environmental Information
Exchange Network (Exchange Network) for
environmental data exchanges to the Agency.

¢ Security — Your information is protected by
username and password (and secret
guestion/answer) that you create.



Toxics Release Inventory

Benefits of Submitting via TRI-ME and CDX

Significantly reduces data errors by using TRI-ME and
eliminating manual data capture

Electronic Signature allows for Paperless Filing
Facilities receive instant email confirmation receipt

CDX submissions are processed faster than paper
submissions, which leads to faster Facility Data Profile
(FDP) access. This means reduced data collection costs
for EPA, States, and the regulated community.



Toxics Release Inventory

Accessing and Using the
TRI Data



Toxics Release Inventory

Data Access

TRI Explorer provides fast and easy access to the TRI data:

< EPA TRI Explorer: Chemical Report - Microsoft Internet Explorer == %]
File Edit Wew Favorites Tools Help | -','

Qeack ~ ) ~ |x] |2 J]‘;)Search 5/ Favorites AP Media -E)‘ SAE -~ J (€ ]

Address Ig‘l http:f e epa, gowfriexplorer faciity . htm

Go | Links >
U.S. Environmental Protection Agency =

TRI Explorer
Recent Additions | Cortact Us | Print Version  Search: =

EP# Home = TRI » TRI Explorer (ver 4.3) = Reports

Facility Report

Hints for First-tirme users Assumptions used in the analysis

Waste Transfer || Waste Quantity

Abaut TRI Explorer| | State Fact Shoet Re ports Reports
Geographic Location i) Report columns to include 3
All of United States 'I
- Eed ‘]IIF ili Chemical Released (i I TRIFID
sl il ™ Mumber of Form Rs
- Trends IAII chemicals =]
- Geograph ™ Number of Form As (starting 1995)
- Industry I Longitude/Latitude
Maps: [¥ Total On-site Disposal or Other Releases
- Dynamic l__IZUDZ = Detalls
Data Set @ I on-site Disposalto qass I'YWells, RCRA Subtitle C
The default is the cunent data update (as of August 2, 2004) Landfills, and Other On-Site Landfills
I setect 2002 Puntic Data Releass dats set fozen Aol ¥ other On-Site Disposal or Other Releases =
1, 2004 2ad released to the public duae 25, 2004) ¥ Total Off-site Disposal or Other Releases
Details

¥ omrsite Disposal to Underground Injection wells,
RCRA Subtitle © Landfills, and Other Landfills
I Other Of-Site Disposal or Other Releases

[ Tatal On-and Off-site Disposal or Other Releases

Generate Report

=
&) l_l_l_ & Internet
distart| @ 43 (@ > @) Lary Reisman - Inb...| @] TRI Presentation |[&1Epa TRI Explorer... @ ‘ T |« 1:10PM
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TRI Data and Web Applications

Envirofacts Tables used in TRI Explorer

* Envirofacts data is in ORACLE in a normalized DBMS

« The DBMS is ideal for storage but not for real time Web application
reporting

 The Web application would require very complicated SQL queries that
would take a long time to execute

« The SQL queries do not change over time

 The solution is to create de-normalized tables that are optimized for the TRI
Explorer Web application



/
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TRI Data and Web Applications

List of TRI tables in Envirofacts

TABLE_NAME
TRI_CHEM_ACTIVITY
TRI_CHEM_INFO
TRI_CODE_DESC
TRI_COUNTY
TRI_ENERGY_RECOVERY
TRI_FACILITY
TRI_FACILITY_DB
TRI_FACILITY_DB_HISTORY
TRI_FACILITY_HISTORY
TRI_FACILITY_NPDES
TRI_FACILITY_NPDES_HISTORY
TRI_FACILITY_RCRA
TRI_FACILITY_RCRA_HISTORY
TRI_FACILITY_SIC
TRI_FACILITY_SIC_HISTORY
TRI_FACILITY_UIC
TRI_FACILITY_UIC_HISTORY

TABLE_NAME
TRI_OFF_SITE_TRANSFER_LOCATION
TRI_ONSITE_ WASTESTREAM
TRI_ONSITE_WASTE_TREATMENT _MET
TRI_POTW_LOCATION
TRI_RECYCLING_PROCESS
TRI_RELEASE_QTY
TRI_REPORTING_FORM
TRI_SOURCE_REDUCT_METHOD
TRI_SOURCE_REDUCT_QTY
TRI_SUBMISSION_SIC
TRI_TABLE_ID_NAME
TRI_TRANSFER_QTY
TRI_WATER_STREAM

TRI_ZIP_CODE



TRI Data and Web Applications

o Typically the tables in the DBMS have relatively few
attributes but many tuples spanning across multiple
years

 The chemical amounts are reported to EPA in pounds
(or grams) or as a range code, and are stored in
Envirofacts as such. However, they are reported in TRI
Explorer only in pounds (or grams)

 When an estimate is reported, there will be a letter code
that identifies the method that applies to the largest
portion of the total estimated release guantity

TRI Explorer (o =



Creating SAS Datasets

Why SAS?

 Back in 1998 when the first version of TRI Explorer was
being developed, SAS had the capability to run Web
services which executed compiled macros and read
tables in the back-end and created html formatted
reports that were written to Web browsers via the
common gateway interface. The abllity to create
customizable html reports was a big advantage over
competing products.

o SAS offers tools that can be used for analysis with
minimal additional effort

TRI Explorer (o =
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Creating SAS Datasets

Extracting Data from Envirofacts

 We use a set of SAS macro’s to read the ORACLE
tables and create denormalized SAS tables. The process
Involves selecting only EPCRA section 313 chemicals,
creating chemical groups, converting all release amounts
to pounds, creating 2 digit industry codes and selecting
the appropriate ‘M’ code when a chemical is transferred
off-site

 When a facility receives chemicals from one or more
facilities then reports the sum of those chemicals as
releases, we apply only the portion reported by the
receiving facility
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Creating SAS Datasets

Example

Reports 50 Ibs
Sending Off-site Transfer

Facility A l
— Reports 80 Ibs
Receiving | On-site Release
Facility C >

Reports 50 Ibs
Sending | Off-site Transfer

Facility B

The omitted amounts applied to facilities A and B are 40 Ibs



TRI Explorer 2l s

Creating SAS Datasets

 The end result after running the processes just
mentioned is a set of denormalized flat files, one per
year. The TRI program started collecting data in 1987
but TRI Explorer starts reporting from 1988

 Each tuple in the flat file contains a complete FORM R or
FORM A

 The primary key is the Document Control Number



Creating SAS Datasets

To optimize the performance of the Web application we
create 4 sets of pre-summarized tables. Each set is
composed of a collection of tables - one for each year
since 1988

The 4 sets of summary tables are by
— county and chemical
— state and chemical
— US and chemical
— Facility and chemical

All the tables make up a star schema but we did not set it
up as a data warehouse. The flat files described in the
previous slide are the fact tables in the star schema

TRI Explorer (o =
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Web Services

TRI Explorer is a highly valued tool in EPA because it is
easy to use and it gives the user a panoramic view of the
Information. A user can generate a useful report in two or
three mouse clicks, unlike some applications which have
a learning curve

TRI Explorer’'s Web services use SAS/IntrNet software, a
product from SAS. You can get more details about it
from http://support.sas.com/rnd/web/intrnet/index.html

Web services have 3 components;
— User interface, usually a web browser
— Web server, www.epa.gov
— Back end database server
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Web Services

Application Dispatcher

thin-client Web server SAS servers

- ——
T B i T
- “':::E:
_ B :

L] S

Web Browser Application Broker CGI Application Server

TRI Explorer uses SAS/IntrNet’s Application Dispatcher which is
composed of two parts;

* Web server

» SAS server



Web Services

Web Server

— The Web server is installed in the machine that hosts the Web
site. It is a common gateway interface (CGI) program that
receives request from Web browsers and other front end tools
and directs them to the back end SAS server via specific TCP
ports.

— Requests come in the form of a uniform resource locator (URL)
with a specific syntax. The syntax in the URL identifies which
SAS server to invoke and the task that it will perform.

— The Web server, also known as the application broker, is
configured once during installation and runs continuously — as
long as the Internet host machine is serving Web pages.

TRI Explorer 2l s
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Web Services

SAS server

— In a production environment, it is always advisable to run the
SAS server on a separate host machine that is preferably inside
a firewall to protect it and to optimize on performance

— The SAS server is a process that waits for request from the
application broker on specific pre-defined ports

— There are usually multiple SAS servers, also known as
application servers, all waiting for requests from a broker.

— Upon receiving a request, the application server establishes a
session with the application broker for sending and receiving
data. Sessions are typically set to expire after 3 minutes, and are
configurable in the application broker

— The application server can be configured to spawn multiple
process to handle simultaneous requests



TRI Explorer 2l s

Web Services

SAS server

Each SAS server can be configured independently and is
capable of running native SAS commands or compiled SAS
procedural macros

In TRI Explorer we compile the SAS macros. There are 48
macros, with a combined total of more than 20,000 lines of code

Each macro is designed to perform a specific set of tasks with
only a minimal amount of overlap

The SAS server can be configured to log all or some of the code
being executed. The log files will add an extra burden on the
application but they are useful when maintaining a large
application
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Web Services

SAS server process flow

— All processing in TRI Explorer is flows through a single point of
entry where global variables and libraries are defined

— Control is passed to other macros based on the options selected
by the user. SAS data tables are read and processed at this
level and the report is initiated

— After the body of the report is populated with data, control is
passed to other macros that create footnotes, where applicable

— The report in the form of an HTML is then routed via the
application server, back through the open session to the
application broker which in turn sends it to the user’s browser

— In some cases when the user has a slow browser connection
and/or a slow application server connection the session will time
out and no report will be generated. SAS will automatically send
an appropriate message indicating so.
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Web Services

TRI Explorer user interface

The user interface is normally a Web browser, but some Web
developers bypass the browser send URL requests directly to
the application broker

The selects options in HTML forms, most are drop down lists but
some are radio buttons or check boxes. Other option trigger pop
up windows. After making the selections the user generates a
report by clicking on the generate report button

There is embedded JavaScript code in the HTML files and more
JavasScript script invoked from the server to control the
selections made in the HTML forms

There is a Perl script in the Web server’s CGl that is used to
redraw HTML pages when drilling down from some options



TRI Explorer 2l s

Web Services

TRI Explorer reports

— Most reports in TRI Explorer will not fit on a standard screen and
we give the user an option to pick only those columns of data
they would like to see

— Some reports are in the form of a map. The map is a Java applet
that is downloaded to the user. The map does require that a
Java runtime module be installed as part of the browser.

— Most reports are downloadable to the user’'s computer as comma
separated value files which they can then import to a
spreadsheet for further analysis or printing
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Overview

“* Purpose
e To provide an overview of EPA’s Envirofacts
Public Access System

“*Agenda

e Overview
Building the Database
The User Interface
System Management
Current Usage
Future Modernization




Background




EPA’s Historical Approach to Environmental

Protection

“» Media-specific legislation and regulations
“* Regulatory focus

*» Traditional business cycle
e Science
* Regulations
e Enforcement




“*Media-specific information systems
« Lack of information sharing/integration
*» Lack of ability to cross-manage systems

L/

4

*Higher costs

®
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EPA’s IT History

“*Modern infrastructure --
“» Good connectivity
“* Challenges with data management




EPA’s Evolving Mission

“» Cross-program integration

“» Pollution prevention

“» Geographic initiatives

“*Voluntary compliance

“* Community-based environmental protection




Reinventing Environmental Information

“We can create a seamless
environmental information system that
will minimize costs...and enhance
access for the public and regulators.”

Carol Browner
EPA Administrator
July 21, 1997
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REI Vision

Information
Collection

Integrated Reporting
Electronic Data Collection
Burden Reduction

Information
Integration

I —

: B[] (oo af®
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Data Standards

Data Registry

Data Warehouse

Reengineering
Programmatic Data

Access

Environmental Monitoring

Center for Environmental
Information & Statistics

Envirofacts

1-800

Community Right-to-Know
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How It Came About




Timeline

< Gateway “Universal” Interface — 1991
“» Envirofacts Database with Facility Integration — 1992
*» Earth Day — 1993
<+ Decision to go “Web-based” — 1994
% Live on the Internet — 1995
“» Multisystem Query - 1995
“» Chemical Integration - 1996
“* Locational Data Improvement — 1996
“* Enviromapper - 1998
“ Facility Registry System - 1999
= +» ETL/Business Intelligence Modernization - 2006
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Building the Database




Information about haz

waste handlers biennial
report

Envirofacts Data Model

Permit ambsiunsiommpliams
data on air pollution point
sources.

Information about hazardous
waste handlers.

Faclil linkages across
Envirofacts program systems.
Facility identification
information. Including
latitude/longitude coordinates
and method, accuracy, and
description information.

Information about facilities
that discharge pollutants into
the waterways.

Infomation about Srgermhd
from discovery to listin
on Mational Priorities List.

Locational information for
EPA-regulated facilities in
Envirofacts is cultivated from
many sources,including EPA
federal program systems , and
EPA regional offices and the
states.

Annial rel of toxic
chemicals to air, land and
water.

The UV Index predicts the

nlarauoinld: rfd :E?III levels on
a 0-10+ scale, helping people
determine appropriate

Suh-p ve behaviors.

Index of EPA regulation/
monitored chemicals with
cross references to Program
Systems.

Information on water system
violations of EPA's drinking
water regulations.

Information used to track,
award, administer, and
monitor grants.

Information on cccurrence of
ulated and unregulated
drinking waber contaminants,
and siis| drinking water

contaminants.

Information collected as part
of a national drinking water
standards which probect
public health.

»
o
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OURCORP Facility Complex

TRI
2222 Goodguy Rd.

Goodguy Rd.

Central
Administration
Building

AIRS
2224A Goodguy Rd.

OURCORP
OURCORP Manufacturing Invelﬁffgdme
Engineering EISS{SC;QLCS 22248 Goodguy Rd.
Pesticide
Application Waste
Services, Inc. Water
(Lessee)

PCS
2224B Goodguy Rd.

OURCORP BRS RCRA

QURCORP Manufacturing 8181 OK Blvd.
Disposal Div. Chemical

RCRA Haz. Deep Division ulIC
Waste Disposal  [“well 8181 OK Blvd.

FIFRA Section 7
Pesticide Application Services
not owned or operated by OURCORP
use same address, 2222 Goodguy Rd.

INFORMATION
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Getting the data... 7 *‘ ‘ %

LOGICAL DATA

PROGRAM MODEL
SYSTEM
DATABASE S RESTRUCTURE ' : <
SOURCE I ]
DOCUMENTS 4




Getting the data...

LOGICAL DATA "
PROGRAM MODEL
SYSTEM
. SED RESTRUCTURE —d
SOURCE L—\'
DOCUMENTS <
TRANSFORM
PHYSICAL

RELATIONAL
STRUCTURE

\
I




Getting the data...

LOGICAL DATA
PROGRAM MODEL

SYSTEM
DATABASE DED

RESTRUCTURE > : <

SOURCE —

DOCUMENTS <

TRANSFORM

EXTRACT

SUBMIT PHYSICAL
EXTRACT ‘

RELATIONAL
ORACLE
APPLY SERVER

EXTRACT

DOWNLOAD AND REFRESH
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Refresh Process

Program
System
Databases

Enviro

COMPARE

Load Changes
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Usage Statistics

** 90K Plus Distinct Hosts Served
“*Avg. 1.5 Million Requests Per Month
“*Avg. 500K Page Requests Per Day




Live Demonstration




Contact Information:

Bill Muldrow: muldrow.bill@epa.gov




Data Marts/Data Warehousing

Environmental Information Systems Management Study Tour
July 5-13, 2005 ).




< Data Warehouse Automation
*» Data Bus Architecture

**»ETL Tool Evaluation

*» Data Quality Automation

“* Automating the User’s View




Data Warehouse Automation
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Envirofacts Data Warehouse

SOURCE SYSTEMS

MAINFRAMES

“ *AFS D

Y .pcs
GICS
SIDWIS

Hmmmm

TEXTFILES

*CERCLIS

*ERAMS

*BF/BMS
—=TRIS

—

DUMP FILES
*RCRIS

PROCESS ENGINE

v::>

SQL*Loader
PERL oL oad Destination Tables

*Validity Check

sFormatting

*Renaming Source Files
eTruncate Destination Tables

Oracle Import/Export Utility
L oad Data
*Extract data

// Manual Data
Validation

o o o o

EnviroFacts
Data Warehouse

/




Why Environmental Data Marts?

“* Support Environmental Analysts

e Science Advisory Board request for timely, consistent,
actionable access for researchers

* Increases value of air quality monitoring network by making
existing data more accessible to users

“»Get IT out of the expensive query and

reporting business
* Provide a more simplistic, higher quality reporting engine
* Provide alternative to extensive customization

“* Improve Access Security

« Control who is entitled to access and update data
* Prevent unauthorized or illegal access to data
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Historically...

| Prog Sys >-_>

P> Prog sys [ rpvanal |




Current data integration...

-[ ETL Envirofacts

> Prog Sys

P> Prog sys >-_>




Single Sign-On

| |
e Identity Management |
o | Access Management |
[ Custom Portlets ] [ Custom Portlets | [ Custom Portlets | [ Custom Portlets |
A A
System of Registries
! > Data
— obs =P
CDX -
5 » Integration
—> > Options




Alternatives...

Single Sign-On

Identity Manager. ent

Access Managem nt

Custom Portlets |

[ Custom Portlets | Clstom Portlets |

[ Custom Portlets

A A
System of Registries
q
» Data
ChX Staging
q
q

»
o
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Alternatives...

Single Sign-Qn |
Identity Manager..ent |
Access Managem.nt |

|

Custom Portlets | | Custom Portlets | | Custom Portlets | | Custom Portlets
A A
System of Registries

Staging P> >

Staging BAW

=P
Staging =P
S

Staging
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Alternatives...

Web Services

Single Sign-On
Identity Management
Access Management
Custom Portlets ] | Custom Portlets | [ Custom Pt

A

[ Custom Portlets

System of Registries

Staging
ops Staging BAW | [ws]
oDS Staging BAW [»{ws]i

Staging

CDX

‘o

i
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Identity Ma

Access Mal agerhent

nt

Custom Portlets | | Custom Portlets | | Custom Poiflets | |_Custom Portlets
A A
q *
= Data Mart
» obs Integration
CDX Platform/ = Data Mart
e oDS |-
ETL Tool
~»| Data Mart
q *
[
P DFFICE O .
12 & N irormanon




Data Bus Architecture




Data Bus Architecture

—>
Admin/Mgmt.
—>
Emissions Data
——>
Science
>
Facility
>
Substance

W

ata Sources

Data Integration Platform
Common Staging Wirde:qti):se
Area (ODS '
( ) Tools
" () |
ala
Profiling ] Transform,
S " P —p| Cleanse,
A olljrqe and Load
nalysis,
A BN
Extraction Central
Metadata | :... ............
High-speed
Comm. Data_ Datg
Interface Cleansing || Modeling |
Tool Tool

Extraction/Transformation

f— [

‘GRDBMS  —H)

— —=

.,.8'-RDBMS MDB 2

Data Targets

—  m AQS and TRI
Data Marts

Financial
— M
= Data Mart

v\_g A|rb_orne
Toxic
—HL Data Mart
—5
T s Science
‘RDBMS =y Data Mart
i —SL  Solid
AT waste
—®) Data Mart

End-Users
=

Copyright p Pistersr Mimno
ENVIRONMENTA
-
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Target Data Model

Star Schema and Aggregates

Monitor Date/Time
Permit Fact Table Pollutant
at the
- atomic :
Geospatial level Site
Demographic Facility

Pre-computed Aggregates

—L |
L] —_|

Facts are Navigated by One Step From STAR Point to Fact
(Vs. Complex, multi-join query in warehouse approach)
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Star Schema

Facts and Dimensions

+» Actual Data Marts
* Air Quality + CAMD

 TRI (Toxic Release
Inventory)

o Air Quest

< Actual Conformed
Dimensions
o Facility (FRS)
= Monitor, Site (Lat/Long,
Name, Street Addr.),
Agency

e Substance (Pollutant, Chem,
Met.)

= Protocol, Standard
Date/Time

*» Planned Data Marts
* Solid Waste
 Watershed Initiative
* Public Access
 Enforcement
* |ndicators
* Financial

< Planned Conformed
Dimensions

* Industry Sector

 Demographics (Census)
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Future Data Marts - Aggregation

Chemical
Registry

Facility
Registry

Ty
S

Central
Meta Data

ther
Federal
Data

TRI
Data Mart

| System

~——————

N
EPA

Data Mart

3

S~

L

E

N

Business D

Intelligence Engine

Pre-Formatted U

Query Tool S

Custom E

Query Tool I R

N S

Spatial
Data

S~




T L]
P -
‘T =
k|

53 47,

&\ _EPA Central Site _——— :l. — EPA Air /@— :l.
S— Central obs Distributed |/
ETL Tool Y El &= ETL Tool > LEI
= (1] @/ @ N ]
Data Sources Data Marts Data Seurces Data Marts
........... EPA
@ -------------- Metadata
L :
Global ~ Ttte.. 9\ S /VEB |/§l
Metadata ~  Ttee.. Distributed
........ &2 ETL Too [ Lil
Data @/@ \‘9— =
Modelin Data Sources Data Marts
Ing etadata State
Tool Metadata
. Exchange _ .
Central Si . Regions, States or Tribes

2
“ Copyright p Pistetelsr Mimno
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Automation Goal:

Eliminate 3GL Burden
“* Reduce Exchange Network Partner Burden

* Replace custom extracts/requests with ETL extracts
* Implement CDX standards as business rules in ETL

+* Reduce Envirofacts Burden

* Replace custom extracts driving Envirofacts with ETL tool
extracts

* Reconcile multiple “standard” data exchange schemas

» Leverage all available analyses of source data characteristics
and use to specify ETL tool extracts

»» Extend the Solution

» Gradually extend the infrastructure to additional Domains
* (Administrative Systems, Program Systems, and OEl)
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ETL Tool Evaluation




Objective

“* To evaluate top-tier ETL tools (utilizing
Agency-specific test cases in EPA’s hardware
and network environments) to determine their
suitability for use as EPA’s Data Integration
Platform:

« Technical capabilities

« Company viability in the ETL tool market
e Training and support services

e Total Cost of Ownership

-
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Critical Success Factors

“*An AQS data mart and readiness to deliver "
future data marts

“* Full synchronization with System of
Registries and interface with OAR data
warehouse

“* Selection of ETL tool environment with
standards and procedures for broad use
within the Agency

“* A pricing model documenting lower costs for
subseguent data marts

~ «Explore and document linkage to business
« Intelligence tools
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Methodology

PMQO Program
Office Forum on
Data Integration

Platform




Methodology

Airlie House

Retreat
| | | | | | | | |
| | | | | | | | >




Methodology

« Statement of Requirements
o Architectural alternatives
* Functional specifications for
AQS AQS prototype
Workshops | . vendor specifications for ETL
tool evaluations
e Preliminary AQS data model




Methodology

Sent ETL
specifications
to Vendors

« ETL Requirements and
Test Case Specifications

e Vendor Questionnaire

e Evaluation criteria




Methodology

Vendor capability

overviews
| | | | | | | | |
| | | | | | | | >




Methodology

Team meeting on ETL
tool evaluation criteria
and weightings




Methodology

ETL tool evaluations




Methodology

Evaluation scoring
conference calls:
Quantitative/
Qualitative




Methodology

Reference checks, Total
Cost of Ownership
assessment




Methodology

ETL tool
selection
| | | | | | | l | |
| | | | | | | | >




Methodology

AQS data mart
development —
(90 day period >
following tool
selection)




Methodology

AQS production
data mart:
(90 days following
development)




Total Cost of Ownership

+* Areas of examination .

e Licensing and maintenance

« Training/professional services
« Hardware/infrastructure
 Development costs




Independent Process Review

“* Independent source brought in to evaluate the
methodology used in determining an ETL
vendor for the EPA

 Dr. Wang, Cambridge Research Group

» Specializing in IT processes, methodology, and
governance




Data Quality




Data Cleansing Process

< Standardize EDR usage
o Consistent “type” usage (Lat/Long, Substance)
e De-duplicate facility addresses

<+ Clean Data
* Load only “type” clean data
* Inthe ETL process - if not at the source

** Measure Data Quality

 |dentify inconsistent, missing, incomplete,
duplicative, or incorrect values

 Build profiles to feedback to data stewards




Automated Data Profiling

Data Profiling is the assessment of data to
understand its content, structure, quality

and dependencies.

= Range validation, min/max, average, count
Column Level . o .
= Domain validation: e.g. pre-determined values

= Row count
Source Level

= Redundancy evaluation

Intersource Level

= Quter join analysis
= Cardinality analysis




Automated Data Correction

Data Correction is the application of business
rules and logic to fix data problems as an
Integral part of the data integration process

= Convert data into different format, structure,

Transform and content to gain desired output

= Finds and breaks apart patterns within fields

Parse So parts can be processed independently

= Standardizes name and address data based
Name & Address on 3rd party data
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Automated Setup of Profiling or Correction
Rule Data Quality Objects

Profile Wizard: Function Details

Add/Edit Profiling Function

E nter the details about the Funchar,
Select one ar more sources, which will be used inthe function

— Function Detals

Function Name: |NEWF'HDFFLINE

Descriphorn;

Function Type:

Functionality:

4]

| Source Level Function [5]

Buziness Rule Y alidation

— Prafile 5:::urce<H Court

o Redundancy Evaluation

2
;I

i Business Rule Yalidation Editor: fldl

Functions | Ports | Wariables |

Eorrmnula: #h [

®-B-B-B-B-B-8-8-8-8

23 Al Functions
23 Character

—J Comeeersion

) Data Clzarsing
—J Date

—J Mumencal

) Scientific

) Special

[0 Test

[ ¥ atiables

Funchions in the &l Functions group.

fldl = "CA|

ifie] ]

Humeric keypad-—

Operator keypad-
ap | oA

_Hl;

| MOT l Cancel

o o ]
e e

|

Bach I Mext > I

Cancel Help

N e
I
i v

Walidate

i

Carmmert

Help

Souiass |ATormatica
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Assemble Data Quality Objects into Automated

Workflow

Ih Repository Edit View Tools Layout Mappings Tiansformation Window Help =
IN ERoE 2 o £ @ Z (gl M09 ERlae G oy S0 o Sy ok S SR ||| EX B T b @

-t ey MO

Wngoinz Lagtzpier

Point and Click to Build
Data Quality Workflow

Source: Informatica -
P
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Automating the User’s View
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Data Mart — Concept of Operations

% Shield End Users from Data Complexity

« Semantic layer maps database complex metadata into
business terms such as Chemicals, Totals/Measures, or
Facilities

mﬂﬁgﬂl
REPORT

S

— |

Semantic Layer/ Universe
g___—,_,--—"' ' - N TRI DATABASE

L

o
i

| -

TOTLLAMTL

T 1




TRI InfoView

Document Orientation

Q% 772011 v & @ @ ¢
M - ‘L'II \L: = Home Mty Info'dew  Options Help Logout
Agency Documents Personal Documents
%} Access documents available to you and other users. @ Acceszs the documents vou saved for your perzonal use, as
L ent to you.
] | . New Documents
Advanced... = Nk

Mew Document

InfoView Query Results can be: m Scheduled Documents
. I You can alzo Add & document to Infoiews fram your computer.
« Saved on-line and shared among

users. _ Scheduled Document
° Scheduled .I:Or auto_generatlon and ,Ei\‘b\ Wiewy the scheduled list of doxe @eirsﬂmus.

publication.

» Refreshed and saved as a new ﬁ&k
document for comparison.




Build My TRI Report

Data | Templates
=47 Document

Properties | Map

A Year

@ Total Air Emissions Sum

@ Total Rpleases to Land Sum
derground Injections Surn

Drag and B

Drop from
Universe to
MyTable

_ _

Report [R[B[# & & = A v =4 = =

—r&l Query 1 - TRI DEMO o

L &7 view Structure
2 8 X

°r Report Fiters Applied to: Block1

23 Drill @30

TO apply a

~
Total Air Emissions Total Underground
Sum Injections Sum
B8 950
75,000 |
2000 53,003.36 1] \ 12,973
Total Air
Emissions
sum

120,000 Year

80,000 o 1998

40,000 | 1999

' O 2000

0
2000
1999 Total Releases to Land
1998 Sum
Year w
< >
Feport1
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Customize My _TRI_Report

% Select Result Objects from Pallet of Business Objects

and then...

Gery Fiters | Report | Repatt Fiters | Properties | Fortmat

To build & repart, add objects from the Universe Objectz pane to the Rezult Objects pane.

Univerze Objects Result Objects

= 7 TRI DEMO
5] TRIDEMO Dimensions m 71 Chemical | 7 State | 71 TRI 2-cligit ... | A

State

State Courty FIPE Code
CAS Mumber

Courty name

TRl 2-dligit Inclustry Caode
Chemical Listed Starting in 1
Chemical Listed 1995 Thru A

@ Total Ona...

Drag and Drop
Group by

Apply Filters

Sorts

Set Alerts

Export

Prompts

Drill Down/ Drill Up

e Scope of Analysis
Chemical Listed 2000 Thru A

Year

QZHA Carcinogen

Eli&] TRIDEMO Measures

@ Tatal Air Emiszions Sum

@ Tatal off-site dispozal Sum
=W Total On and Off-zite Releas

W
.48

Query Properties

S g g [ R e |
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Summary

“* EPA Is Deploying the Next Generation of Data
Mart Technology

e Data Profiling, Data Cleaning, and Data Correction
tools

* Business Intelligence tools
“* EPA Is Implementing the Next Generation of
Data Bus Architecture
o Star Schema / Reusable Conformed Dimensions
 Distributed Data Aggregation
* Franchise of Reusable Data Mart Methods and

— Data
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Contact Information:

Bill Grabsch: grabsch.bill@epa.gov
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