Bridging the Knowledge and Data Gaps
Facilitating Access to Atmospheric Emission Data

Overview

1986 TOXIC SUBSTANCES CONTROL AGREEMENT
1990 CLEAN AIR ACT AMENDMENTS

Great Waters Program - 112(M)

— identify and assess the extent of atmospheric deposition to the
Great Lakes and coastal waters of the U.S.

Since 1989, the Great Lakes states and the Province of

Ontario have been working with the Great Lakes

Commission to develop a computerized regional air toxic

emissions database.

— Establish mechanism for cooperation

— ldentify target compounds

— Establish protocol and common tools for emissions estimation
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Overview

e Multi-year inventory containing annual toxic releases
from industrial facilities

— Aggregated at multiple levels, but available at device / process
level for many facilities

e Presently inventory data for multiple years:
— 1993 (demo), 1996, 1997, 1998, 1999, 2001
— Presently 213 pollutants being monitored
e Regional Air Pollutant Inventory Development System
Inventory tool
— access to data and inventory preparation
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Overview

Pollutant Emissions for a Single Source Category
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Issues and challenges

» Regionally exchanging data, however:
— Lack of access
— Annual printed / PDF reports
— RAPIDS desktop users (authorized users only)
— Inherently a geospatial problem but without

spatially enabled data

e Opening of a dialog among numerous

political jurisdictions on air toxics problems
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CAROL - Needs Assessment

e Initiate the Centralized Air emission Repository On-Line
(CAROL) with EPA and the Steering Committee members
from each state/province

e Needs Assessment with over 100 users from four
constituencies:

— Government Regulatory Staff (i.e., federal, state, provincial,
regional and local)

— Academic Researchers (e.g., atmospheric modeling, deposition
monitoring, human and ecological health investigations, etc.)

— Policy decision-makers and Planners (e.g., EPA, State resource
managers, International Joint Commission, etc.)

— Public Interest Groups (e.g., citizen/community groups,
consultants, etc.)
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CAROL - Needs Assessment

e General Findings:

— All user communities were concerned about
integrating repository data within their own
analysis/reporting environments

— All user communities are looking for data to be
compatible with open source or commercial GIS
desktop and server software

— Generally looking for less reliance on proprietary
software and tools

— Website response and content richness is important
— Requirement for better and more complete metadata

Creat L .1k_|'sn Pa ngae
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System Design

e CAROL Major Components:

— Integrated Security Model and Architecture with LDAP
Authentication

— Inventory Query Tools

— User Feedback Tool and Discussion / Support Forums
— Data Extraction Tools

— Data Visualization via Interactive Mapping

— Customizable Report Generation
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System Design

e Technologies:
— Oracle 9i
— Solaris 9
— ESRI ArcSDE
— Apache HTTP Server
— Jakarta Tomcat
— PHP
— OpenLDAP

— University of Minnesota MapServer
e PHP MapScript
e Chameleon
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Web Mapping

e Numerous components required to make all of
the web mapping functional

— Backend: Creating GIS Data out of the massive
repository data warehouse!

— UNIX Shell scripts and Oracle PL/SQL Routines
developed that create a series of SQL files and UNIX
shell scripts that automatically do the following:

e Aggregate emissions inventory data up to the Source level
Create tables for point sources and county total emissions
Spatialize these tables (dbms2sde and ArcSDE Views)

Copy these tables to ArcSDE (and register with geodatabase)
Create cleanup scripts for the next iteration
231 pollutants monitored x 2 source types x 6 inventory

years...
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Web Mapping

e Front end components use MapServer /
Chameleon

— Chameleon is an open source, configurable
environment for developing web mapping applications
— Supports OGC standards for WMS, WFS and WMT
Viewer Contexts
— Chameleon is near final release (1.99 beta 2), and
has proven to be an excellent development
environment
e http://chameleon.maptools.org
e Thanks DM Solutions!
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Support of OGC Standards

Emission Lake Ontario / St. -
Inventory Lawrence River
Framework Data Other Ancillary
ORACLE Data
WMsS

CAROL Web Services / Applications

WM

WMS
NRCAN National Map

GeoConnections & Geospatial
OneStop

Canada
Domain
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Web Mapping

e Downsides to using OGC
standards in current
CAROL system

— Support for Styled Layer
Descriptor (SLD) is limited
in publicly available
WMS/WES services

— Symbology problems with
US/Canadian layers

— Speed/reliability can be an
issue
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System Benefits

e Improved Annual Reporting

— Users at all levels of government and the public can
quickly and easily generate their own data without
relying on hardcopy / PDF

e OpenGIS Integration

— Greatly expanded accessibility of data on user
desktops without need to export/import

e Improved Accessibility and Visualization

— Query holdings can be viewed in a geographic
context!

— Public can access important, large data store

Presented by: Kevin Yam and Shon Doesck Creat Lakes
T v, _Commission Pa ngae
RDX 2004 — October 26-28™", 2004, Detroit, Michigan T L des Grands Lacs

10



it all together...
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science forachamingevrid
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