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EXECUTIVE SUMMARY

This report presents a summary of the Information Technology andEnvironmental

Decision Making Workshop that was held at Harvard University, October 1-3, 1998. Over sixty

participants from across the United States took part in discussions that focused on the current

practice of using information technology to support environmental decision making and on fbture

considerations of information technology development, information policies, and data qualhy

issues in this area. Current practice is focusing on geographic iniiormation systems and

visualization tools, Internet applications, and data warehousing. In additio~ numerous

organizations are developing environmental enterprise systems to integrate environmental

information resources. Plaguing these efforts are issues of data quality (and public trust), system

desig~ and organizational change. In the fiture, much effort needs to focus on building

community-based environmental decision-making systems and processes, which will be a

challenge given that exactly what needs to be developed is largely unknown and that

environmental decision making in this arena has been characterized by a high level of contlict.

Experimentation and evaluation are needed to contribute to efficient and effective learning about

how best to use information technology to improve environmental decision making.
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1. INTRODUCTION

This report presents a summary of the Information Technology andEnvironmental

Decision Making Workshop that was held at Harvard University, October 1-3, 1998. The

workshop was hosted by the Strategic Computing and Telecommunications in the Public Sector

Program of Harvard’s Kennedy School of Government (KSG)l and supported by the National

Center for Environmental Decision-Making Research (NCEDR).2 The workshop drew over sixty

attendees (Appendix A) from across the United States, representing state and local government,

the federal government, the research community, and vendors and consultants. The purposes of

the workshop were to assess the current practice of using information technology to support

environmental decision making — what works and what does not work — and to explore fhture

considerations of information technology development, information policies, and data quality

issues. (The workshop agenda is contained in Appendix B.)

Information technology is transforming the.practice of environmental protection, much as

it is transforming virtually every other aspect of American life. The Internet and advanced

database systems provide users access to environmental data anytime from anywhere. The

Internet facilitates communication about environmental issues at many scales, such as within

communities and regions and across the nation and the globe. Sophisticated decision support and

visualization systems assist decision makers in structuring and evaluating environmental decisions.

Enterprise systems are helping environmental protection organizations redesign their processes

fi-omstatic linear systems to more flexible, non-linear systems.

The challenges for itiormation technology to improve environmental decision making are

extreme because environmental decision making is a particukdy demanding endeavor. For

example, it is not enough to provide access to environmental data over the Internet; the data need

to be accompanied by easily understood metadata and be of high quality. It is not enough to

provide a system to allow people to communicate with each other better; the system needs to be

accessible by all stakeholders within the community and region, and possibly tailored to meet
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language and cultural needs. Decision support systems cannot focus on one or two decision

variables; instead, in many instances, thqy must integrate numerous sources of emissions, complex

atmospheric, ecological, and/or hydrological processes, complicated exposure pathways to

humans and ecosystems, sophisticated dose-response models, and socioeconomic models to

evaluate policies and complete the modeliig loop.

Enterprise systems should not focus on modes of environmental protection of the 1970s

but on modes for the 21st century. Original environmental protection efforts focused on reducing

emissions from easily identified and major point sources through command and control efforts.

Efforts now focus on reducing pollution from dispersed non-point sources, understanding the

combined and cumulative impacts to human health and ecosystems from numerous pollutants, and

encouraging compliance through collaborative programs rather than coercive regulations. Thus,

information technology needs to support a much broader and complex environmental protection

community. The entire endeavor is extremely daunting because all these areas of application for

itiormation technology interact and overlap and touch on the lives of virtually every citizen, firm,

non-governmental organization, and government institution in the country.

The workshop participants made it very clear that much has already been accomplished in

using Mormation technology to improve environmental decision making but that much remains to

be done. The first part of this report summarizes applications discussed by the participants. The

second part presents several general concerns raised by participants during discussions of case

studies, in break-out sessions, and in plenary sessions. The third section presents the results of an

interactive survey taken during the workshop to identi& those areas of information technology

that need the most development and could offer the most benefits to the environmental decision

making community. The report concludes with several recommendations for next steps.
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2. POTPOURRI OF ENVIRONMENTAL SYSTEMS

As is the practice at workshops orgtied by the Strategic Computing and

Telecommunications in the Public Sector Program at KSG, several people were asked to share

their experiences with systems they had developed or were developing. At this workshop, seven

current practice sessions gave an overview of the state-of-the-art in the application of information

technology to environmental decision making.

Two presentations focused on the growing use of geographical information systems (GIS)

in this area. One presentation described how GIS is being used to assist the clean-up and

redevelopment of six thousand brownfield sites in New York City. The GIS incorporates a broad

set of data fields (e.g., zoning, land use, building type, ownership, assess valuation, and lot size),

integrates several other data sources (e.g., the New York State registry of inactive hazardous

waste disposal sites and Resource Conservation and Recovery Act and Comprehensive

Environmental Response, Compensation, and Liability Information System {CERCLIS} data

from US Environmental Protection Agency), and encompasses several overlays (e.g.,

empowerment, enterprise, and economic development zones, rail lines). It is clear that New York

City is benefiting greatly from this GIS. The second presentation addressed the assessment of the

general benefits of using GIS and how to determine how much money and time should be invested

in GIS. This question requires a great deal more research primarily because many benefits to

environmental decision making of GIS are non-monetary in nature and because investments are

still needed to push user organizations, if not society, up the learning curve.

Two presentations focused on Internet database applications. One presentation described

EPA’s award-winning Envirofacts Data Warehouse, which integrates environmental data

resources, detailed metadata describing the database, and public information about the

environment.3 Envirofacts contains data from many EPA program system databases, includlng:

CERCLIS, the Resource Conservation and Recove~ Information System (RCRIS); the Toxic

Release Inventory System; and the Safe Drinking Water Ir@ormationSystem. Envirofacts also
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contains, through its EPA Spatial Data Library System, base geographic coverages for the United

States, including political boundaries, roads, Avers, etc. The system is currently receiving more

than one million hits per month from more than eighty countries around the world.

A second database application complements this first one. Supported by the

Environmental Defense Fund (EDF), the Chemical Scorecard Project has developed an Internet-

accessible database designed to supplement raw data from other sources with additional

information needed to characterize the public health impacts of pollution.4 For example, the

Scorecard is linked to Toxic Release Inventory data from EPA to translate into public health

impacts the consequences of the chemicals released into a community by local industry. Every

effort is made to interpret extensive amounts of complex environmental data into terms

understandable by the general public.

Three presentations addressed the work that government organizations are doing to better

use itiormation technology to support environmental decision making. One presentation

described the effort that the Washington State Department of Ecology is undertaking to integrate

environmental information across departments and programs. A second presentation described the

creation of a web-based record of New Jersey environmental data by the New Jersey Department

of Environmental Protection, county and municipal governments, special interest groups, and

academic departments, bureaus, centers, and institutes. A third presentation described the efforts

of EPA’s Office of Research and Development to implement a strategic plan to achieve an

integrated system of scientific environmental inilormation (e.g., to help users find relevant

scientific data and inl?ormationand appropriate models and tools). A common theme among these

three efforts is the need to overcome organizational barriers that can thwart the development of

pan-organizational data systems.

In combination, these presentations represent well the current use of information

technology to support decision making (e.g., using GIS), to provide access to data, and to

integrate organizational efforts. The presentations also highlighted many of the challenges in these
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areas. For example, how much should an organization spend on a GIS? What is the best way to

communicate environmental information over the Internet? How much patience is needed to

overcome institutional barriers to data and irdiormation (answer: much!)? The presentations also

showed how itiormation technology is changing the organizational environment in this area. GIS

systems foster public involvement in browrdields remediation, thereby challenging typical

bureaucratic-centered modes of decision making. The Internet has raised the profile of

information providers and has the potential to create a more open culture within environmental

protection enforcement agencies. Data and inilormation integration efforts are forcing increased

communication and cooperation within institutions and across institutions, thereby placing more

importance on facilitation and collaboration than on tradhional turf-building and defense.

5
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3. GENERAL CONCERNS

A review of workshop presentations and discussions reveals three central concerns that

participants have about using information technology to improve environmental decision making:

how to build flexible systems; how to handle data quality issues; and how to change

organizational culture to make the best use of intlormation system capabilities.

Avery dticult problem concerns the flexibility and fimctionalky of itiormation systems,

Though major advances have been made in recent years in soflware development, computing

power, and telecommunications bandwidths, most substantial idormation systems are expensive

and time-consuming to develop and possess limited capabilities. In many ways, major information

systems resemble major capital investments — they are key investments that are hard to change in

the short run. Thus, it is important for organizations to build itiormation systems that provide the

most contribution to achieving strategic goals.

Unfortunately, there are many examples of information systems whose inflexibility and

limited flmctionality lead to widespread consternation and act as barriers to change. Two

examples received extensive attention during the workshop. First, these issues were vividly

illustrated in a case study written about the development of an tiorrnation system to assist the

Houston police department respond to incident calls. The system was designed to support a

specific model of policing, one that emphasized quick response times of mobile units to crime

scenes. When reformers in the department wished to implement a community policing model, one

that emphasizes prevention and personal interaction of police officers with members of the

community, they found that the in-place information system could not support this initiative. Plus,

they learned that changing the present system would cost time and money, neither of which was

available at that time. Thus, the limited capabilities of the ifiormation system greatly influenced

policy within this police department.
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A second example that was extensively discussed was the Open Access Same-time

Information System (OASIS) developed by the Federal Ener~ Regulatory Commission (FERC).

OASIS was designed to support the deregulated electric power industry to manage access to

transmission resources, In the regulated world, electric utilities owned not only their own

transmission systems and distribution systems but also their own power generation plants. In the

deregulated world, dfierent organizations own generation plants, transmission systems, and

distribution systems. To make the playing field level for those owners of generation facilities that

need to deliver power to customers over transmission systems that are owned by others, the

OASIS system sets up a system for power generators to bid for transmission capacity.

Unfortunately, while in theo~ the bidding model is attractive, it does not mesh well with the

physical realhies of power transmission. In fact, the ‘bids’ requested by OASIS are numbers that

have no basis in power systems engineering and do not facilitate sound management of the

national power transmission grid. In fact, the system makes it more difficult to keep the system

fi-omcrashing, thereby resulting in widespread power outages. Thus, this system, although

recently developed, shackles progress toward this national policy goal.

In response to these examples and the general observation that many systems maybe

designed to do what is easy and not what is needed, discussion centered on a risk-based model to

guide system development. This model adopts a life-cycle approach to system development,

where the system alternatives are considered in their entirety fi-omplanning to evaluation, to

provide system developers with the best insight possible about what needs to be done. This model

has eight elements:

1. Risk identification — What are the major threats to the organization’sbeing able to achieveits

missionand strategicgoals?

2. Risk assessment — What are the likelihoodsof these risks and the consequencesto the

organization?

3. Prioritization — Which risks needto be addressedfirst, secon~ etc. ?

4. Dejhition — What can be doneto reduce the threat of these risks?
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5.

6.

7.

8.

Disaggregation — What specificsteps are neededto reducethe risks?

Resource allocation — How muchtime andmoneyis neededto build the informationsystems

and other processes to implementthe steps?

Action planning — What actionsmust be taken today and tomorrowto implementthe plan?

and

Implement, monitor, and evahate — What can be learnedfrom this system development

process?

It was argued that this process will help organizations look at the major risks to their

organizations and squarely face those challenges. This model will also help organizations build

strategic alliances to build and implement the systems.

Many participants expressed concerns over the quality of data that are being made or

could be made accessible to the public. In addition, there were concerns about the quality of data

available to support science and policy analysis. Problems associated with bad data extend far

beyond flawed policy analysis. Indeed, many participants were more worried about the public’s

reactions to bad data. Specifically, participants worried about losing hard-won trust, especially if

the public came to believe that their agencies purposely provided bad data to mislead the public,

or if the public came to believe that environmental standards were being exceeded. They also

worried that the public might not understand the limitations of the data and make decisions that

the data might not support. The emphasis on data quality is understandable in retrospect, as most

workshop participants were involved with developing and/or administering information systems to

manage environmental data internally or to provide access to environmental data externally.

Examples of the former include the scientific itiormation integration effort at EPA and the

inilormation integration effort of the State of Washington. Examples of the latter include the

Envirofacts effort of EPA and the Chemical Scorecard Project of the EDF.

The quality of data can be impinged upon in many ways. Data maybe incomplete or lack

coverage, both spatially and temporally. The vtildity of the data maybe questionable (e.g., the
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measurements made to produce the data may lack precision and the magnitude and direction of

the resulting errors may be unknown). Databases may not have enough of the right kinds of

itiorrnation to support specific policy analyses. Database documentation maybe poor and the

metadata weak and/or not understandable. The data may also be out-of-date. Any of these

limitations or additional ones may not be well communicated to users.

Discussion on this topic ranged from black-and-white views (if the data are not good, do

not make them available to anyone, because they are useless) to the view that it is important to

make all data available as long as the quality is explicitly explained. How to explain data quality to

the general public is an open research question, although much can be learned from graphical

interface, consumer product design, and computer visuahzation research and the fields of risk

communication and perception. With respect to the development of metadata, many participants

follow the twenty-year rule where metadata descriptions should be sufficient to let somebody use

the data twenty-years after the data were created. With respect to building trust in data, it was

suggested that external validation of the data be conducted by neutral third parties.

Lastly, as hinted at in the previous section, it is difficult to change organizational cultures

to combine with the strengths of ini?ormationtechnology to produce superior man-machine

systems for the betterment of environmental decision making. Organizational culture extends

beyond the borders of any one department or agency. It also includes legislatures and the public.

For example, at times the most difficult problem facing system developers is convincing

legislatures (or other ii.mdingbodies) to allocate finds for new systems initiatives. In additio~ as

noted above, getting people to collaborate across organizational boundaries to produce

environmental itiorrnation systems that are more than the sum of the parts can be quite difficult.

Complicating this task is the fact that environmental data can be quite complex, cover many

media, and represent many different scales and times. Thus, fitting air and water and solid waste

and other environmental data together is not always easily accomplished, irrespective of the

political difficulties.
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Obviously, strong leadership is needed to overcome this problem. Of course, leaders need

institutional support, which may prove to create a Catch-22 situation for many organizations.

Leaders need to have patience and adopt a facilitative role to get everyone involved. Rapid

prototyping of systems can help by allowing frequent comments on system development and

frequent reassessment of the match between the system and the needs of all the relevant users.
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4. ISSUE IDENTIFICATION SURVEY

Another staple of the Strategic Computing and Telecommunications in the Public Sector

Program is an interactive survey with workshop participants. In this case, participants were asked

how involved their organizations were in each of 12 areas and how much each area has to

contribute to the betterment of environmental decision making in the fiture. The 12 areas are:

1.

2.

3.

4.

5.

6.

7.

8.

Data Starial.wds: Develop,disseminate,and enforcedata (and metadata) standards as a

fiuxkunentalcomponentof environmentalinitiatives;

Environmental Results Data: In additionto collectingdata on relevant economicand

enforcementactivities, prioritizethe collectionand disseminationof data to assess the

environmentalresults of specificinitiatives;

Electronic Data Gathering Increaseuse of electronicdata gathering and monitoringto

improvecollectionefficiencyand providemore “real-time”data;

Data Warehousing: Maximizethe benefitsof data that have already been collectedby creating

and maintainingdata warehousesand/or librariesto allowone-stopaccess to environmental

data;

GISand Visualization Tools: Make accurate,timely,and rich geographicdata and

visualizationtook a foundationfor environmentaldecisionmaking by scientists,the public,

and other Stakeholders;

Decision Support Systems: Developsystemsto supportthe iterative data examinationand

decisionmaking requiredfor complexproblemswith multiplevariables (such as problems

relatedto air quality management);

TheInternet Aggressivelyutilizethe InternetandWorldWide Web to provide an

unprecedenteddegreeof public and stakeholderaccess to complexenvironmentallyrelevant

claw,

Community-based Environmental Decision Making Augmentneededtopdown analysiswith

the data and analysis neededto support environmentaldecisionmakingwhere it matters most

to people -in their own ‘backyards;’ .
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9. Independent Environmental Monitoring: Becausemakingenvironmentaldata usefid requires

an enormousamount of work, a.clear focus on the measurementtaslGand freedomfromundue

external influence,create independentunits for environmentalmonitoring;

10. Communication and EUucation: As an early and fimdamentalset of initiatives,developbetter

ways to communicatewith and educatethe public and other stakeholderson the availability

and uses of environmentaldata and analysis;

11. Pricing to Cover Costs: To create incentivesfor organizationsto share environmentaland

other da% developpricing policiesto allowagenciesto equitably recovermore of the costs of

data collectionand analysis; and

12. Global Analysis and Decision Making: While community-basedenvironmentalefforts are

essential, local decisionmakingmust be informedand influencedby global analysis and

decisionprocesses.

The results of this survey are very interesting. Related to what is happening now with

respect to environmental decision making and information technology, the most prominent

activities are: GIS and visualization tools, the Internet, data warehousing, and data standards. The

least prominent activities are: pricing to recover costs, independent

global analysis and decision making, and decision suppoti systems.

environmental monitoring,

What activities can make the best fiture contributions to the betterment of environmental

decision making are somewhat different from what is happening now. In order of importance, the

top four activities in the opinion of the workshop participants are: the Internet, communication

and educatio~ community-based decision making, and GIS and visualization tools. Data

warehousing and data standards receive much less support. Thus, these results express the view

that the public needs to become more involved in environmental decision making at the

community level and that tools such as the Internet and GIS can foster these goals. Education is

important because in many instances the public may not have the wherewithal to bridge science

and policy. Conversely, working more with the public will benefit environmental decision makers

and system developers because often the public is ahead of these groups in understanding what

environmental issues are important in their communities.
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The participants were ako asked to rate how much confbsion and conflict is associated

with each of the 12 actions. Specifically, participants were asked “What degree of confbsion or

ambiguity is associated with each idea?” and “What degree of coni%ct is associated with each

idea?” The motivation behind this question is that different modes of decision making are needed

to promote actions that have dtierent confhsion and conflkt scores. The model presented at the

workshop is captured in Table 1 below.

Table 1: Relating Confusion and Conflict to Decision Modes.

ILow Conflict I High ~Onfkt

High Confbsion IMode: Visio~ Plans IMode: Judgement, care

Low Coni%sion Mode: Action (Just do it!) Mode: Clout, negotiation

In this model, Low Confbsion and Low Cofilct justifies an action-oriented, just-do-it

mentalhy. It is clear what needs to be done and the best decision strategy is agreed upon. If the

goal is clear but there is contlct about means, then maybe political clout or the implementation of

conflict management processes is justified. On the other hand, if the people are confbsed about

what to do but share a common purpose, then vision is needed and people need to discuss

alternative plans until the confhsion is reduced. High Conflict and High Confusion situations are

most trying and require judgement and care to get through.

Three of the top four actions rated by workshop participants as having high fbture

contributions fell into the Low Confbsion - Low Conflkt category: the Internet, communication

and educatioq and GIS and visualization tools. With respect to the Internet and took, workshop

participants stated that they need to keep at these actions of which they have gained an

understanding, and which most people agree are well worth doing. Communication and education

need to be done more, but how to go about these activities is well known and most people agree

on their benefits.
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The fourth top action fell into the High Confhsion - High Conflict category and that is

community-based decision making. The country is in the midst of a renewed focus on community-

based environmental decision making. Much is to be learned about how to accomplish this. What

has been experienced is a great deal of conflict and much frustration. There is often a clash of

value systems (e.g., economic versus environmentalist). The sheer number of stakeholders

involved can cause problems with the logistics of environmental decision making processes. This

list could go on. However, a strong focus on this challenging action with the support of three

more understood and implementable actions will help in improving community-based decision

making.
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5. NEXT STEPS

In summary, much has been accomplished in the way of using itiormation technology to

support environmental decision making. The explosive growth of environmentally-related

websites in the past several years, the development of comprehensive environmental databases,

and the creation of sophisticated computer-based tools such as GIS support this conclusion.

As mentioned above, one focus for near- and mid-term efforts is at the commu~ty level.

Efforts to move environmental decision making and policy responsibilities from the federal (and

state level) down to the community level make this a necessity. Also, communities across the

country are accepting this responsibility and looking beyond compliance to create sustainable

communities. That many communities do not have the iinancial and technical resources to make

fill use of available information technologies allows a role for federal and state agencies, non-

governmental organizations, and local educational institutions.

Numerous issues were discussed in relation to this goal. For example, every effort needs

to be made to make community-based systems accessible to everyone in the community. This

means working with libraries, schools, and other community-based organizations to provide

access to technology. Leadership was also mentioned as an important issue. Tying leadership to

different modes of decision making to itiormation system design provides an integrated means for

solving this problem. Involving as many people through participative design processes to build

their systems is also important.

It was noted on several occasions that widespread integration of advanced information

systems may set the stage for changing the relationships among the major institutions in society:

government, the private sector, and the life institutions (e.g., family, community). Foresight is

needed to anticipate these potential changes, along with potential enhancements to information

technologies. The technology itself could be used to help manage change in institutional

relationships.
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Numerous more narrowly defined research activities need to be pursued to support this

entire endeavor. For example, as mentioned above, the whole issue of how to describe and

communicate data quality is very important. Additionally, how to describe and communicate

uncertainties related to fhture scenarios and policy choices supported by data and models

producing results based on data is a seccmd important research area. User interface design,

cultural reactions to community-based systems, and environmental education are other critical

research areas.

Lastly, experimentation and evaluation are essential to advance the art of using

information technology to support iniiormation decision making. Use of the Internet to widely

distribute environmental itiormation is h its beginning stages. Many different approaches are

being tested. These need to be thoroughly evaluated. It is not known how best to design

community-based information systems to support environmental decision making (or any other

community needs, for that matter). Communities need support to build systems and to experiment

with different designs, and researchers need to evaluate these systems. Several workshop

participants stressed that they hoped that restrictive Internet pricing policies would not become a

significant barrier to moving up the information technology - environmental decision making

learning curve.

.

In conclusion, information technology can be leveraged to improve environmental decision

making. The biggest opportunity at this point is to continue to develop Internet resources. This is

straightfonvard technically and not very controversial politically. However, simultaneous with

these efforts, much progress needs to be made to improve the quality of data made accessible by

the Internet, the ways of communicating data quality and use values, and the education of the

public in how to best understand and use environmental data. All these efforts need to focus, in

part, on community-based environmental decision making.
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6. ENDNOTES

1.

2.

3.

4.

For more inliormation on the Strategic Computing and Telecommunications in the Public

Sector Prograrq please visit http://www.ks~.hamird. edu/stratcom.

NCEDR has three member organizations, Oak Ridge National Laboratory, the University

of Tennessee-Knoxville, and the Tennessee Valley Authority. NCEDR was founded

through a grant from the National Science Foundation. For more information on NCED~

please visit http://www.ncedr. orti.

Envirofacts Data Warehouse can be found at htt~://www.epa. ~ov/enviro/.

The Chemical Scorecard can be found at htt~://www.scorecard. orR/.
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APPEND~ B. WORKSHOP AGENDA

INFORMATIONTEC~OLOGY AND ENVIRONMENTALDECISIONMAKXNG

Workshop Agenda

THURSDAY, OCTOBER 1

2:30 p.m.

3:O0,p.m.

3:20 p.m.

4:45 p.m.

5:10 p.m.

5:30 p.m.

615 p.m.
7:00 p.m.

REGISTRATION (Taubman Building Rotunda)

Welcome and Introduction - Jerry Mechling and Tom Fletcher, KSG .
(Wiener Auditorium)
Case “The Toxics Release Inventory: Sharing Government Information with
the Public” - Jerry Mechling, KSG (Mener Auditorium)
Issues Overview - Jerry Mechling, IL.$G(Wiener Auditorium)

END, DAY ONE FORMALAGENDA

BUS DEPARTS FORTHE JOHNF. KENNEDYPRESIDENTIALLIBRARYANDMUSEUM

COLUMBIA POINT

FILM AND TOUROF LIBRARY

COCKTAILS AND DINNER

FRIDAY, OCTOBER 2

8:00 am. COIWTNENTALBRBAKFAST(Taubman Building Rotunda),

8:30 a.m. An Introduction to Current Practice - Jerry Mechling, KSG ~lener Auditorium)

$:45 a.m. Current PracticeSe&on #1
2 or 3 of the following will be offered during each session

Using GE to Clean-up and Redevelop 13rownfield Sites in New York City,
Annette Barbaccia and Henry Colon, City of New York

Envirofacts Data Warehouse, Je#Bpon, US. Environmental Protection Agency

The Challenges of Scientific Information Management
Jefiey Frithsew US. Environmental Protection Agency

Creating a Web-based Record of New Jersey Environmental Dam
Lina2aLangschied and Ron Jantz, tigers University

Chemical Scorecard Projeo~ William Pease, Environmental Defense Fund

Information Integration project Lynn Singleton, State of Washington

An Analysis of Benefti from the Use of GIS for Environmental Planning,
Rick Taupier, University of Massachusetts, Amherst
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IT and Environmental Decisionmaking Workshop Agenda Page 2

9:50 a.m.
10:55 a.m.

12:00 p.m.

1:00 p.m.

2:30 p.m.

2:45 p.m.

4:00 p.m.

4:30 p.m.

4:30 p.m.
5:00 p.m.

Current Practice Session # 2
Current Practice Session #3

LUNCH (Taubman Conference Center)

Case: “Computer-Aided Police Dispatching in Houston, Texas”

Malcolm Sparrow, AXG (Wiener Auditorium)

BREAK

Roundtable Discussion: What Might WeMiss? (Wiener Auditorium)
- Fred Ellerbusch, NEPI
- Shelley Metzenbaum, University of Maryland
- Bruce Tonn, NCEDIVORNL

Assessing Where We Are - Jeriy Mechling, KSG (Wiener Auditorium)

END, DAY Two I?OW AGENDA

COCKTAILS ANDHORS D’OEUVRES (Taubman Conference Center)

“How are We Doing on the Environment?”
Speaker William Clark KSG

SATURDAY, OCTOBER 3 ------------------------------------ ---.. --.----.------------------—----------

8:00 a.m.

8:30 a.m.

10:00 a.m.

10:15 a.m.

11:30 a.m.

CONTINENTALBREAKFAST (Taubman Rotunda)

Problem Discussion/Interactive Survey (Wiener Auditorium)

BREAK .

Roundtable Discussion: Where from Here? (Wiener Auditorium)
- Bill Hogan, KSG

- Tom Parris, Hmard Universi@

- Rick Taupier, University of Massachusetts, Amherst

Pulling the Pieces Together - Jerry A4echling,KSG (Wiener Auditorium)

12:00 p.m. WORKSHOP CLOSE
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INTERNAL DISTRIBUTION

14.

15.

16.

17.

18.

19.

20.

1. J. B. Cannon
2. G. E. Courville
3. T. R. C!urlee
4. S. G. Hildebrand
5. R. Lee
6. C. I. Moser
7. R. B. Shelton

ORNLINCEDR-9

8. B. E. Tonn
9. R. Turner
10. Central Research Library
11. Document Reference Section
12. Laboratory Records
13. Laboratory Records - RC

EXTERNAL DISTRIBUTION

Dr. Lilia A. Abro~ President PEER Consultants, P. C., 1460 Gulf Blvd., 1I* Floor, Clearwater, FL

34630.
Dr. Susan L. Cutter, Department of Geography, U~versity of South Carolina, Columbia, SC 29208.

Dr. Thomas E. Drabe~ Professor, Department of Sociology, University of Denver, Denver, CO
80208-0209.
Mr. P. Richard Rittem FAIA, Executive Vice President, Burt Hill Kosar Rittelrnann Associates,
400 Morgan Center, Butler, PA 16001-5977.
Dr. Susan F. Tierney, The Economic Resource Group, Inc., One Mifflin Place, Cambridge, MA
02138.
Dr. C. Michael Walton, Department of Civil Engineering, College of Engineering, The University of
Texas at Aust~ Cockrell Hall, Suite 4.2, Aust~ TX 78712.

Office of Scientific and Technical Inilormation, U.S. Department of Energy, P.O. Box 62, Oak Ridge,

TN 37831.


