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Environmental Technologies for Remedial Actions Data Exchange
(EnviroTRADE) is a graphical/textual information management system being
developed for the cleanup program of the U.S. Department of Energy's (DOE)
Weapons Complex. Its principal purpose is to provide a single, powerful,
interactive database that addresses environmental restoration and waste manage-
ment (ER/WM) problems and the technologies currently under development or
already available to resolve them. Because the volume and complexity of the
information is so large, a sophisticated Relational Database Management System
(RDBMS) is employed in EnviroTRADE. It accommodates graphical images,
technical data, structured textual descriptions, and a variety of coded data.

EnviroTRADE will be a multi-purpose, multi-user system capable of addressing
a broad range of environmental assessment and cleanup issues. An early focus
for the development of the Beta version of EnviroTRADE has been to find
matches between specific environmental problems at particular sites (e.g., in
terms of waste composition and form) and available as well as new technologies
suited to solve the problems. The current prototype EnviroTRADE database
includes both U.S. and foreign problems and technologies.

A Beta version was developed and demonstrated to the DOE/Office of Environ-
mental Management (EM) Project Manager during FY92 and was expanded with
capabilities and additional data for the"Prototype System" in FY93. This system
was delivered to EM-523 as a stand-alone resident system for demonstration and
feedback purposes. The resident system demonstrates the feasibility of this kind
of multi-purpose system and also provides a test bed for refining the system
architecture. As the architecture and database grow, an increasing range of

possible applications is envisioned. The ability to import very large quantities of
graphical, textual, and numerical information into the database is of particular
importance. Since a great deal of appropriate data already exists in various
electronic formats, a rapid expansion into EnviroTRADE-accessible data is
possible without relying on manual entry methods.
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Project Management and Quality Assurance

All the various activities are coordinated and managed under a Project Plan and
Quality Assurance Plan that serves as a mechanism for interacting with the DOE/
EMprogrammanager. This includes the development of the Project Plan, Quality
Assurance Plan, Quality Assurance Procedures, technical task plans (TTPs),
tracking of budgets and milestones, all reporting requirements, and periodic
project reviews.

The EnviroTRADE Information System is being developed using modem
software engineering quality practices. It will adhere to the basic principles of
quality and configuration control of revisions of the software and data. The
development of revision-controlled quality plans and procedures is required to
ensure coordination of activities, reviews, quality products, and configuration
management of both the data and software.

EnviroTRADE Prototype Release

SNL provided the DOE Program Manager with an EnviroTRADE prototype for
demonstration, testing, and feedback early in the development cycle. The
prototype is based on the Beta version of EnviroTRADE and its development is
consistent with the project's goals. It will contain an expanded library of
Geographic Information System (GIS) "views" in addition to the Poland and
Arctic environmental GISs. Subsets of EnviroTRADE views will be available on

PC and Macintosh personal computers. Appropriate documentation materials
will be developed for the evaluation package and will be a combination of on-line
help, training video, hard copy documentation, and promotional material.

EnviroTRADE System Development

The development and testing of the Beta version of EnviroTRADE has proven
very useful in the evolution of the full system. Much was learned that will
improve the underlying system design and data handling methods. After these
changes are made, the EnviroTRADE software system will utilize accepted
software engineering standards. System requirements must be developed and
approved, so that the system design description can then be developed to support
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these requirements. An implementation phase will follow, which will lead to a
test and evaluation phase, including user feedback. User and system documents
will be developed to include a user guide, an installation guide, on-line help, and
ultimately, system and technical reference manuals.

Finally, a very important component of system development is the maintenance
of the system over time. This maintenance covers software and hardware
upgrades as well as problem corrections and configuration management. This
ensures that end users have updated versions of the system, and that the software
and data are quality controlled. All documentation will be revision-controlled, so
that as improvements in the overall system are made, the evolving documentation
will always be current.

Database Population

Large amounts of data must be entered into the system before itbecomes a useful
resource. Much environmental information has already been collected in a
variety of information systems with varying formats, requirements, and purposes.
Criteria must be established for selection of databases to be imported, a survey of
potential databases must then be completed, and a prioritized list of those
databases with highest potential for success must be developed. Finally, efficient
translation software must be designed to re-format from the source database to the
EnviroTRA DE database.

Important to the success of the EnviroTRADE system is continued review and
improvement of the information; tracking of data quality, pedigree, and lineage;
configuration control; and database administration. To keep the EnviroTRADE
Information System viable, attention must be focused on frequency and quality
of data updates, eventual upgrades to the RDBMS, and database administration.

User Support and Feedback

EnviroTRADE will attract a wide variety of important users, including: site
owners and ma, _agers (both government and private); government agencies such
as DOE and Departm_;nt of Defense (DoD); state/local technology developers
and providers; regulatory agencies such as the Environmental Protection Agency
(EPA); policy analysts such as the Government Accounting Office (GAO); and
educational institutions. Not all users are equally important to the system
development efforts. It is necessary to understand the needs of the most important
users in order to provide a useful product. A focus group of interested users will
be established early so that their needs and feedback can guide system require-
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ments and improvements. Communications will be established through a
mechanism deemed most effective by the focus group (i.e. newsletter or elec-
tronic bulletin board).

Commercialization

SNL solicited and incorporated commercial sector participants in the develop-
ment, testing, and implementation of the EnviroTRADE System during FY94
and beyond. A Commerce Business Daily (CBD) notice was developed by
Sandia, edited by the EM staff, and published during September 1993.

Accomplishments.

- During October, November, and December 1992, Arctic Ocean contami-
nation information was summarized for a small-scale demonstration, and

is being developed as a subset of the EnviroTRADE system utilizing GIS
capabilities. The demonstration was installed on a portable PC so that it
can demonstrate the capabilities and potential of a full application.

- An Accelerated Project Plan forthe full development oftheEnviroTRADE
System was developed and delivered to DOE. A project Quality Assur-
ance Plan, entitled "EnviroTRADE Information System Quality Plan
(ETQP)", was completed and delivered to EM-523. It follows standard
practices for the development and documentation of software and strict
configuration management practices for the control, use, revision, and
backup of software and data in the EnviroTRADE Project.

- Future EnviroTRADE system design was completed and documented
recommending categories for the data and algorithms for matching
applicable technologies and needs. The documents describe a multi-
attribute utility model for ranking of technologies based on factors
including performance, schedule, safety, cost, public acceptance, etc.

The table below briefly summarizes a short list of environmental databases
having potential for input into the system.

- Russian scientists at the Mayak Production Facility in Chelyabinsk were
provided with a Sun workstation and environmental software capabilities
to collect and analyze local contamination. The scientists transported the
system, including the EnviroTRADE software, to Chelyabinsk. A user
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DOE/EM Databases to Consider for Inclusion in EnviroTRADE
as of September 1993

DB EM Value Compatibility Easeof DB Owner Intellectual
Name Orgn to ET with ET Import Cooperation Property

Issues
i

Catalogue EM-52 High High High High No
SNL/ASL (easy) (J. Paladino)

ProTech EM-52 Meal Med ? High ?
Battelle (B. Noel)

, ,

WMTAD EM-50 High ? ? ? ?
LANL

,,

WMIS
HAZWRAP EM-30 Med ? ? ? ?

RAAS EM-43 High High High ? ReOpt
PNL

,,

CWll EM-40 Med ? ? High ?
ChemNuc (J. Daub)

ITED EM-52 High High High High ?
Surveys
SNL

MW Inv. EM-30 High ? ? High ?
Report (P. Pohl)
SNL

VISIT II
EPA Techs EPA High High ? ? ?

,,,

EPA dBASE EPA Med ? ? ? ?
EPA SF
Sites

ATTIC Already Contained inWMTAD at LANL -- ?
EPA

....

TISS EM-50 High ? ? High ?
HAZWRAP (B.Noel)

,,,

IWTIC EM-40, ? ? ? ? 't
INEL? 50
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training session was offered in Moscow. Approximately ten Russian
scientists from the Mining Institute in St. Petersburg and the International
Science and Technology Center (ISTC) in Moscow attended the 3-day
session. Through this cooperative effort, the Russians received a modern
Spare-architecture workstation and software for environmental analyses
and the U.S. gained access to large quantities of environmental data as
well as opportunities to apply U.S. environmental technologies abroad.

- SNL management has shown its approval oftheEnviroTRADE system by
requesting multiple demonstrations for government, university, and pri-
vate tours ofthe laboratory. EnviroTRADE was given as part of the SNL
Capabilities for Defense Conversion and Technology Transfer to Hazel
O'Leary, Secretary of Energy; Pat Schroeder, Representative from Colo-
rado; Jeff Bingaman, Senator from New Mexico; Bruce King, Governor
of New Mexico; David Souby/WGA, Defense Orientation Conference
Association (DOCA); A1Narath, SNL President; as well as many one-on-
one demonstrations to private sector environmental companies.

In summary, EnviroTRADE has enjoyed the interest of universities, the private
sector, and other branches of DOE in the development of the system. These
opportunities provide EnviroTRADE with nodes for education and research,
additional funds, no-cost software/hardware, opportunities for partnering with
the private sector's activities, and hopefully, for partnering in potential future
markets. The DOE/EM funding has already been leveraged in a variety of ways
that can only enhance future development and success.
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