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ABSTRACT

Argonne National Laboratory (ANL) is developing the Environmental Compliance Management System
(ECMS) as a comprehensive, cost-effective tool to ensure (1) that the Laboratory complies with all
applicablefederalandstateenvironmentallawsandregulations; (2) that environmental issues and concerns
are recognized and considered in the early phases of projects; and (3) that Laboratory personnel conduct
Laboratory operations in the most environmentally acceptable manner.

The ECMS is an expert computer system which is designed to allow project engineers to perform an
environmental evaluation of (heir projects. The system includes a Master Program which collects basic
project information, provide utility functions, and access the environmental expert modules; environmental
expert system modules for each federal and state environmental law which allows the user to obtain specific
information on how an individual law may affect his project; and site-specific databases which contain
information necessary for effective management of the sue under environmental regulations. The ECMS
will have the capability to complete and print many of the necessary environmental forms required by
federal and state agencies, including the Department of Energy.

The ECMS logic is constructed so that project engineers are not required to be experts in environmental law.

Work supported by the U.S. Department of Energy, Reactor Research Technology under Contract No. W-
31-109-ENG-38.
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ECMS asks the project engineer questions concerning his project, and based on the answers given will
determine which specific environmental laws may apply to the project The project engineer can execute
the specific environmental modules to obtain a detailed analysis of the requirements of that law applicable
to their user's project, together with the required federal and state forms.

The ECMS can be adapted to any site. For each site, databases containing site-specific data will have to
be developed. The format of the environmental expert modules facilitates addition and/or subtraction of
legal logic sets as appropriate.

The ECMS represents an accurate, comprehensive and cost-effective strategy for environmental compliance.
When fully developed and implemented, only periodic updating will be necessary to reflect changes in the
laws and site conditions. The ECMS can be adapted to meet the environmental compliance needs of any
site, whether in the United States or abroad.

INTRODUCTION

la recent years, environmental law has become more stringent and the penalties more severe. An increasing
number of companies, including government facilities, are becoming subject to these laws as the public cries out for more
environmental controls. The complexity and overwhelming number of environmental laws has resulted in various
interpretations of what the law "really means" and who is liable for both civil and criminal penalties. Given the current
regulatory atmosphere, it is important to have a environmental compliance system in place which provides consistent
interpretation of environmental law in all areas of a company and ensures accurate information necessary to comply with
environmental law. The Environmental Compliance Management System (ECMS) is such a system.

ECMS incorporates expert systems and databases into an integrated software package which summarizes project
activities and provides "decisions" regarding application of environmental law to these projects. It provides consistent
interpretation of environmental laws at all levels of the company and reflects the decision-making ability of the company
environmental experts. This environmental "expertise" is distributed to all project staff levels through ECMS; thus,
reducing bottlenecks for environmental compliance approvals. Ultimately, ECMS increases the effectiveness of both the
project engineer and the environmental compliance staff.

Argonne National Laboratory (ANL), a large multiprogram laboratory operated by the University of Chicago
for the Department of Energy, is affected by a majority of the federal environmental laws. Also, ANL maintains facilities
in both Illinois and Idaho which subjects ANL to state laws in both states. The Argonne National Laboratory-West site
(ANL-W) in Idaho was selected as the test site for the ECMS to take advantage of the simplicity of ANL-Ws
organizational structure and mission. ANL-W has a wide variety of facilities and processes, each participating in the
overall mission of conducting nuclear energy research which will guide the world into the next century. A single problem
under environmental law could potentially bring all activity at ANL-W to a stop. This possibility becomes more realistic
as environmental law increases in complexity. A legal expert system, such as ECMS, offers ANL-W a way to navigate
through environmental laws and avoid unwanted legal ramifications.

ANL-W ORGANIZATIONAL AND ENVIRONMENTAL COMPLIANCE STRUCTURE

ANL-W is comprised of four line operations divisions, one support division, and an oversight organization.
Responsibilities for environmental compliance are split between the line divisions and the Environment, Safety, and Waste
Management group (ESWM) of the support division.

Line management has the primary responsibility of ensuring that ANL-W facilities, projects, and experiments
comply with State and Federal environmental laws. Each division has an Environmental Compliance Representative
(ECR) who provides expertise to divisional management regarding current laws. The ECR is advised of any changes to
the physical plant that may impact the environment or require other considerations under a specific law. For every new
facility, facility modification, or new activity within a facility, an Environmental Checklist is filled out by a facility manager
and forwarded to the divisional ECR for review and approval. After the ECR approves and signs the Environmental
Checklist, it is sent to the ANL-W NEPA representative in ESWM.



ESWM is responsible for interpreting environmental laws and implementing activities to abide by these laws.
Personnel within ESWM are assigned to specific areas governed by environmental law and are required to remain current
on the laws impacting ANL-W. ESWM personnel ensure that all appropriate environmental documentation is in place
and that activities required by State and Federal environmental law are completed. The Environmental Checklist provides
ESWM with information regarding various projects at ANL-W; therefore, the Environmental Checklist is the main link
between the line divisions and ESWM. The NEPA representative reviews the Environmental Checklists submitted by
the divisions to determine if special permits, applications, or notifications are required. This person also determines if
the project requires an environmental impact statement, an environmental assessment, or falls under a categorical
exclusion. Next, the NEPA representative completes an Environmental Compliance Officer Checklist for the ANL-W
Environmental Compliance Officer (ECO) indicating actions that are required to comply with environmental laws. After
the ECO completes his review of the checklist for accuracy, the NEPA representative notifies appropriate personnel
within ESWM to initiate the actions identified in the ECO Checklist. ESWM personnel provide support to divisional
personnel for meeting all environmental requirements; however, it is the responsibility of line management to complete
the necessary environmental documentation.

ECMS OBJECTIVES

The major benefit of implementing ECMS is that less people will have to be "experts" on environmental laws,
reducing the various interpretations of the law. Currently, division management make preliminary impact determinations
regarding projects. They also decide if physical changes to a project will affect the accuracy of NEPA documentation.
These decisions are based on management interpretation of the law. In some cases, nuances in the laws are missed and
documentation is not accurate. ECMS provides a consistent set of questions allowing divisional management to complete
Environmental Checklists and determine other legal requirements without having to completely understand environmental
laws. A consistent set of questions also reduces inconsistencies in how the checklists are completed. Human error is
reduced by ensuring that all potential environmental impacts are considered within the full scope of the law.
Furthermore, ECMS provides a link between technological based personnel and environmental based personnel through
the translation of project data into environmental law requirements.

Currently, the NEPA representative must be knowledgeable on all environmental laws in order to review
Environmental Checklists and determine what laws apply to a particular project. ECMS will provide this translation for
the NEPA representative and outline the reasoning for its "decisions". In-depth reviews of projects regarding
environmental law implications can then be performed by the appropriate experts within ESWM. In the long run, ECMS
will perform these in-depth reviews as additional environmental and safety law modules are implemented.

ECMS provides a communication link between the technical orientation of the divisional management and the
legal orientation of ESWM. Many times, incomplete or ambiguous aspects of the Environmental Checklist necessitate
much interaction between divisional management and ESWM in order to obtain an accurate picture of the full effect of
the project. ECMS gathers and disseminates more information than the Environmental Checklist, enabling the NEPA
representative to make a more informed decision without frequent interactions with divisional personnel. If additional
information is necessary, various ECMS reports provide information outlining the technical reasoning that resulted in a
particular application of the law. The NEPA representative can then key in on the portion of the project which triggered
additional requirements under environmental law rather than trying to grasp the entire scope of the project.

Overall, ECMS improves the efficiency of the environmental review process for projects. Ambiguities,
misinterpretations, and misunderstandings all contribute to impeding the review process. With ECMS, divisions provide
sufficient detail about a project in a consistent manner across ANL-W. This detail is translated into legal requirements
under environmental law with enough documentation to convey to the NEPA representative why a particular law is
impacted. Rather than perform a review according to each law, the NEPA representative can take the ECMS report
which indicates the affected laws and distribute it to the appropriate experts within ESWM for an in-depth review. All
of the project information is still intact for the expert to review the particular aspect of the project that may be affected
by the law. Interpretation of the project and the laws remain consistent throughout the process.

ECMS COMPONENTS



The ECMS is composed of the Master Program, environmental expert system modules, and site-specific
databases. The Master Program provides a consistent overall interface to the ECMS databases and expert systems. The
environmental expert system modules are programmed sets of rules that are each associated with a specific environmental
law. The site-specific databases contain information on characteristics, environmental procedures, and environmental
requirements specific to the site.

1. Master Program

The Master Program provides a consistent overall user interface to the ECMS databases and expert systems
through a menu system. It initiates project environmental evaluations and offers access to site-specific databases.
The Master Program also controls user access, collects initial project information, prints environmental and
project reports, and offers maintenance capabilities through delete/save utilities. Running under Microsoft
Windows, the Master Program utilizes a windowing format where screens from multiple project evaluations
and/or multiple databases can be viewed simultaneously.

2. F.nvirnnmental Modules

The expert environmental modules are environmental law specific sets of rules which are programmed to
determine legal ramifications for projects. For example, the NEPA-ACE is an expert module which translates
regulations as found in the National Environmental Protection Act. Currently, the NEPA-ACE is the only
environmental module in the ECMS. In the future, the ECMS will encompass a broad range of environmental
laws and regulations. As with the existing NEPA evaluation, these future evaluations will be initiated through
the Master Program.

3. Site-specific Databases

Site-specific databases contain information which is specific to the facility where the project will potentially
impact the environment Some of these databases collect information, while others provide read-only reference
for site characteristics or environmental procedures and requirements. These databases may include air
emissions inventory, contents in satellite accumulation areas, permits, and other data necessary for effective
management of a site under environmental regulations. These databases provide greater flexibility than
programmed information, enabling ESWM personnel to maintain up-to-date information on site-specific
characteristics without costly maintenance to ECMS.

ECMS TOP-LEVEL SYSTEM DESIGN

The ECMS design reflects the two-level organizational structure at ANL-W-the project engineer level and the
ESWM staff leveL At ANL-W, project engineers enter project data, run environmental evaluations, and consult reference
databases. ESWM staff verify legal environmental determinations for projects, track compliance, and consult reference
databases. Once the user has logged on, the user's level of privilege determines entry to either the project engineer level
or the ESWM staff level. ESWM staff have full access to the project level as well. The user cannot enter the system
without an authorized user id and password. ESWM maintains the authorization facilities and grants privilege options.

1. Project Engineer Level

Before running an environmental evaluation or consultation, the project engineer must enter data for the project
log which is stored in a temporary database. The engineer then enters project attributes which are available to
all the environmental consultation modules. At this point, the project description does not constitute an official
record of a project. This process allows project engineers to test hypothetical or potential project scenarios.

The temporary project log only becomes official when the user chooses the menu option to submit a report to
ESWM. Running a project evaluation on a project log will create a text report as well as a database record that
the project engineer will submit electronically to ESWM in accordance with procedures. However, the project
engineer may run preliminary informational reports for his sole use. In this way, the engineer uses the



environmental evaluations as a first-line expert resource, freeing the human environmental experts for non-
routine tasks. Users retrieve, modify, and reevaluate the project log through a review/edit utility before
submitting it to ESWM.

A main menu choice also offers project engineers access to the site-specific reference databases. With the
Windows environment, the databases are available when the environmental expert modules are being consulted,
as well as through a main menu choice. In this way, the user can reference the databases when responding to
questions from the environmental expert modules in matters such as project materials or existing permits, or can
directly access the databases for a simple query at any time.

2. ESWM Level

The oversight responsibility of ESWM is greatly assisted by the ECMS utilities for reviewing project data and
tracking review status. ESWM reviews the project evaluation reports which are submitted electronically by the
project engineers. Both the project number and revision number are included on the report, allowing multiple
evaluations of the same project when changes are requested.

The ESWM main menu offers a status tracking option. This gives ESWM a means of maintaining a record of
concurrences and reviews associated with the project. Information maintained includes internal and external key
dates and approvals.

In addition to capabilities for review and tracking, the ESWM level includes utilities to modify the databases and
perform backup operations. The extensive databases available for consultation will require updates as site or
regulatory conditions change. The network administrator performs comprehensive system backups.

ECMS CONFIGURATION

NEPA-ACE, the predecessor of the ECMS, ran on stand-alone personal computers as a controlled distribution
software application. Reports could be submitted to ESWM in hard copy or on disk. Experience with these procedures
led to networking the new system to facilitate report submissions and data accessibility. ANL-W is a physically small site,
with about 850 employees. The local area network supports approximately 100 nodes, and the rest of the site will be
added soon.

1. ECMS Computer Requirements

Experience with NEPA-ACE placed network access as a priority in the ECMS system specifications. The
eventual size of the system would be cumbersome for floppy distribution and storage on local hard disks, as well
as difficult to maintain. The system designers considered, as possible configurations, a networked VAX system,
a network of UNIX workstations, and a PC local area network (LAN).

A central VAX system could provide remote logins, or server storage accessed from PCs running a VAX-PC
LAN. Users accustomed to a friendly PC interface prefer the same for a site-wide system; however, the software
components for graphical user interface on the VAX were not in place and would have been costly to purchase.

A network of UNIX workstations with graphical user interface and capability for geographic information systems
and engineering design was an attractive option. However, the hardware components were in short supply,
allowing access from a limited number of nodes on site. After these considerations, the developers opted for
the convenience and affordability of a Novell network. The network cabling and software at ANL-W already
connects 100 nodes and will link the entire site in the near future. The only additional hardware purchased was
a 486 33MHz PC clone for use as a database server.

The client/server database management system (DBMS) is SQLBase, a relational Structured y g g
(SQL) DBMS designed to run as a Netware Loadable Module (NLM) on a Novell network. NLM architecture
simplifies configuration for the network administrator and enhances execution speed. Client/server software



strives to keep as much DBMS processing as possible on the server to decrease network traffic and overhead
to the PCs on the network. The SQL language is a DBMS standard and affords accessibility through many
different data access tools.

The expert system component of the system is programmed in Exsys Professional Development Package. The
development version of this software provides a complete environment for creating a rule-based system.

2. Rule-based Logic

The Master Program of the ECMS provides an overall shell or interface for databases and a consistent entry
to current and planned expert systems. The NEPA-ACE expert system, the first implemented in ECMS, is a
rule-based computer program that emulates the decision-making of a human NEPA expert. It uses a series of
IF....THEN rules to determine the applicability of environmental law to projects.

The first step in the system design for NEPA-ACE was to determine the goals for the system (Le., what
"decisions" would the system make about a project). At the topmost level, NEPA-ACE classifies a project as
1) a categorical exclusion, 2) a class of action that normally requires an environmental assessment (EA) but not
necessarily an environmental impact statement (EIS), 3) a class of action that normally requires an EIS; or 4)
project already covered by other documentation. An estimated 80% of projects rank as categorical exclusions.
These types of projects are the simplest and most straightforward, but the biggest bottleneck awaiting evaluation.
NEPA-ACE primarily covers these projects, flagging the more complicated ones for additional ESWM review.

The next step in the system design was to work backward from the goals and determine the reasoning behind
the classification decision. This decision encompassed an impact evaluation in the following four general areas:
regulatory, media, sensitive receptors, and health and safety. These general areas were then broken down further
into their constituents. For example, sensitive receptors comprise cultural resources, wetlands, and endangered
species.

Knowledge engineering with experts in each area derived the rules that evaluate the facts about a project First,
however, those facts had to be defined. Exsys uses qualifiers as the constructs through which it reasons. The
following sample qualifier definition from the NEPA-ACE rule set illustrates how project location is defined:

/•Qualifier 3
Q> Project location is

V> indoors
V> outdoors
V>both

Name: proj_loc
Maximum acceptable = 1

This sample shows the qualifier named projloc as coded in the NEPA-ACE rule set. The values, marked with
"V>", indicate the possible answers from which a user can choose and, in this instance, indicate that no more
than one can be chosen. The expert system shell handles the mechanics of writing the multiple choice question
to the screen using the qualifier test marked "Q >" and presenting the possible values. Just as the system design
involved reasoning backwards from conclusions, the interface engine uses backward chaining to determine the
specific questions to ask the user. For example, a project engineer who describes an indoor project will not be
asked for information needed only to derive impacts to endangered species.

Hierarchical screening rules separate potential issues requiring evaluation from those not requiring further
evaluation, primarily by ascertaining the project type. Top-level screening presents questions ranging from
general to specific that describe the nature of the project. The system performs further detailed evaluation for
each issue contributing to potential concerns.



The following sample rule illustrates several features about the system structure:

/ • RULE NUMBER: 134
RULE: end_spec_r3

IF:
Endangered species assessment {needs} detailed information,

and: Project location is {outdoors} OR {both}
and: The specific outdoor location of this project {includes any areas outside the red-staked boundaries that

define the ANL-W site}
and: Project {will} involve activities in a "non-maintained area"".

THEN:
> Assessment of potential impacts to thre .tened or endangered species indicates concern. - Confident* 1

NOTE:
Project activities in non-maintained areas indicates potential for critical habitat destruction. Contact [[COMPL-
OFCJ] to determine whether a biological assessment should be performed.

The easily understandable syntax of the rule language makes the listing easy for an environmental expert, who
may not be an accomplished computer programmer, to understand and review. All rules are numbered and
named for convenient maintenance. Bracketed words indicate multiple-choice values (qualifiers) selected by the
user. "And" connects multiple conditions where all statements must be true. "Or" can also be used as a
connector indicating conditions where at least one statement must be true. The conclusion of the rule, the
THEN portion, is determined by the veracity of the premise, the IF conditions. The conclusion will be evaluated
as either true or false based on the truth of the premise. If a conclusion is true, the rule is said to have "fired"
and may cause other actions to follow.

Carets f " ) set off words highlighted in contrasting color onscreen at runtime. Hypertext-like help files support
such highlight- Striking a function key will immediately display an explanation, example, or reference net that
will clarify the highlighted word. Currently, NEPA-ACE uses this technique to supply such ««ct»n«» as
complete text of DOE guidance, technical definitions, and site-specific lists.

The confidence system indicated in the conclusion is a yes/no, true/false reasoning method, as contrasted with
other mathematically graduated systems that could have been used. Exsys can implement several standard and
virtually any custom mathematically derived reasoning schemes. Many diagnosis expert systems use fuzzy logic
schemes where conclusions rate degrees of truth or falsehood based on probability or expert judgement.
However, the Boolean system was deliberately chosen for NEPA-ACE because of the conservative intent of the
system.

The determination by NEPA-ACE that an impact area "indicates concern" does not mean that the project will
clearly have significant impacts. In general, the system is purposely conservative; any questionable activities
should trigger further examination, providing a suitable margin of safety for this initial computerized
environmental evaluation.

The sample rule concludes with a NOTE. In NEPA-ACE, notes such as these are printed in concluding report
for every rule that "fires". The double-bracketed name indicates a variable for which the system will substitute
a value retrieved from a database at runtime. This technique simplifies system maintenance for local variables
that are subject to frequent change.

ECMS IMPLEMENTATION

ECMS will be installed according to a graded approach. First, the physical system will be installed at ANL-W
with the NEPA module included. In future years, other environmental laws will be incorporated in the same modular



manner. Second, ECMS will initially be implemented at ANL-W with only one line division having access. Once the
procedures and the system are demonstrated on this small scale, the entire ANL-W site will have access.

1. Physical System Implementation

The modular structure of ECMS allows functionality prior to the development of other environmental law
components. Returns on investment are realized at an early date. Given this method of development, decisions
on adding future modules can be made based on the stability of the laws, significance of the law to activities at
ANL-W, and resource limitations. As environmental laws become less volatile, rules within ECMS require less
revision from year-to-year. It does not make sense to expend a large amount of resources to develop a module
based on a law that is expected to undergo a major revision within a short time period. Flexibility of
development allows implementation of the relatively stable laws, followed by more volatile laws without losing
any system benefits.

Also included in the decision of which laws to incorporate is consideration of laws having a major impact on
ANL-W. Laws that are expected to impact the majority of projects should be included at an earlier date. If one
law tends to come into play on a consistent basis, the ESWM expert in that area will have a larger workload
performing reviews and aiding divisions in complying with requirements. ECMS can reduce the time needed
for the conducting reviews so the expert can concentrate on other compliance activities.

Finally, resource limitations can dictate the order in which legal modules will be incorporated into ECMS. First,
monetary limitations can restrict the development of complex legal modules, but still allow the addition of
modules covering more straightforward laws. Progress can be achieved during lean years. Second, certain areas
within ESWM may become overloaded with work due to one or two environmental laws. This could result in
project delays due to lack of timely reviews of Environmental Checklists, incomplete or inaccurate environmental
documentation, and/or inaccurate reviews of environmental implications. Installation of a module covering the
laws in question would greatly reduce the time needed to perform reviews and would offer a consistent basis for
determining environmental implications.

2. Procedural Implementation

The procedures for environmental review of projects utilizing ECMS will be implemented on a gradual basis.
One division will have access to ECMS until the procedures are finalized. This allows testing of the system
without overwhelming the ECRs and the ESWM NEPA representative. Changes made to ECMS and/or the
accompanying procedures during this period will only affect a small group of personnel. Few changes to current
procedures regarding environmental review are anticipated. The basic flow of information for environmental
review will remain the same; however, the quality of information will be different. It is anticipated that this
implementation approach will effect a smooth transition from a paper system to a predominantly computerized
method of environmental review. During this period, a cultural change at ANL-W regarding environmental
compliance and the perception of the potential environmental effects of projects will also be achieved. ECMS
will be used to demonstrate how even supposedly minor projects can have severe environmental implications.

ADAPTABILITY OF THE ECMS

The ECMS can be adapted to use anywhere in the world to provide the same benefits we expect at the ANL-W
site. The ECMS has three components: 1) a Master Program; 2) site-specific data; and 3) environment expert modules
which are specific programs for applicable laws, regulations, policies, etc To adapt the ECMS to a specific facility will
require the input of site-specific data, and should be relatively simple with the user deciding on the quantity and quality
of the data necessary for the site. The user will also decide on the content of a Master Program if one is deemed
necessary, and on specific programs required to assure compliance with applicable laws, regulations, and policies in the
site's location. The modular format of the environmental expert programs facilitates the addition and subtraction of legal
logic sets as appropriate. Also, the rule-based logic can be adapted to a more conservative or a more liberal format, if
necessary, to accomplish the user's objectives. The result will be the same as we hope to achieve at the ANL-W site --
an efficient and comprehensive method for environmental compliance, and a cost-effective tool to minimize our potential



civil and criminal liability for environmental law violations. In the discussion below we will look at the legal requirements
which would have to be incorporated into the ECMS for sites in the People's Republic of China, and the Federal
Republic of Germany.

1. People's RepuMJf of Cbjp a

In the People's Republic of China (hereinafter China) the environmental administrative structure begins with
the People's Congress (or its Standing Committee). The People's Congress is the highest legislative body, similar
to any parliament or the United States Congress. It is composed of representatives from different provinces and
ethnic groups. The People's Congress enacts legislation; the responsibility for carrying out the enactments of
the People's Congress rests with the State Council. The State Council is similar to the executive branch of the
United States government. It implements legislation by issuing and enforcing more detailed regulations.

China has also created a State Commission of Environmental Protection. This administrative body is similar to
the Environmental Protection Agency (EPA) of the Unked States or the European Environmental Agency
(EEA) of the European Community. It is unclear whether its function is only to provide technical aad scientific
support (like the EEA) or whether it has power to enforce laws and regulations (like the EPA). The State
Commission of Environmental Protection has issued its own regulations-for example the ProviffrfflaJ fl Tgtf jtijTEf
on Environment Control for Economic Zones Open to Forcigncrs»-"Hifratiiw that it may have enforcement
power similar to the United States EPA.

On a local level, China's provinces, counties, and municipalities can enact legislation and have their own bureaus
of environmental protection. These bureaus are authorized to issue their own regulations pertaining to local
environmental protection.

The People's Congress (and its Standing Committee) instigate all of China's major environmental laws and
policies. These laws are broad in scope. The more specific details and regulations are left to the State Council
or the provincial and municipal governments. For example, China's Marine Eyjronn|enf»l Protef*'fM^ Lj—
(enacted by the People's Congress in 1962) provides a general outline as to the policies aad requirements for
those "T»"g internal and territorial seas. The Regulation Concerning Envirc"»|cntal Protection in O^fepje_Qil
Exploration and Exploitation and **"* Ffgllfaniflft ffP the Control Ovfr PviBPIW wj*te« ™*o thr Sea Waters
(both enacted by the State Council) provide detailed requirements for implementing the Marine Environmental
Protection Law.

In order to successfully adapt the ECMS for use in the People's Republic of China applicable laws issued by the
People's Congress; regulations issued by the State Council and the State Bureau of Environmental Protection;
and regulations issued by the appropriate provinces, municipalities, and prefects will have to be incorporated into
the specific ECMS programs. A basic diagram of the environmental legal structure of the People's Republic of
China is shown in Figure L

A possible structure for the ECMS for an organization operating in the People's Republic of China would be
for a Master Program to incorporate all the major environmental laws enacted by the National People's
Congress. Each Specific program could focus on one specific law and incorporate the regulations issued by the
State Council, the Environmental Ministry, and the applicable provincial, municipal, and other local laws and
regulations.

2. Federal Republic of Germany

Adapting the ECMS to sites in the Federal Republic of Germany (hereinafter Germany) will require that the
applicable laws, regulations, and directives of the European Community, the Bund (federal) government, Lander
(state) government, and the local government be included in the ECMS specific programs. If the site is located
in what was formerly the German Democratic Republic, the Transitional Directive of the European Community
(requiring compliance with EC laws for air and water by 1996, and waste disposal by 1995) will have to be



incorporated in the ECMS specific programs.

The German Federal Parliament is divided into an upper house, the Bundesrat, and a lower house, the
Bundestag. The Bundestag is the legislative body responsible for developing federal law. The Bundesrat must
approve most legislation. Administration of federal laws is the responsibility of the individual states for the most
part, which may, in turn delegate administration and enforcement authority to the local governments.

The Federal Parliament of Germany has recently passed a stringent and comprehensive law on watte recycling
and packaging. The new law which is being implemented in three phases, will require by January 1,1993, that
manufacturers accept all types of packaging used to contain and transport their goods up to the point of retail
sale or consumption. By Jury 1,1995,80% of the packaging materials must be collected and 80%-90% of the
collected materials must be recycled or reused, depending on the specific material.

The state parliaments in Germany have also been very active recently in passing environmental legislation
designed to address local concerns and specific problems within their states. The state of Baden-Wurttemburg
has a stringent ground protection law which is serving as the model for a proposed federal law being prepared
by the German Environmental Ministry. In May, 1992, the state of Brandenburg passed a comprehensive nature
conservation law.

An ECMS for organizations operating in the Federal Republic of Germany could include a Master Program
incorporating the major elements of the European Community's directives and regulations; the federal
government's major applicable laws; and the major laws of the appropriate state government. Used in this
manner the Master Program would give an early warning to management of the important environmental issues
associated with any proposed organizational action. The specific programs could include an in depth analysis
of individual laws, or alternatively, major groups of laws dealing with a specific subject-air, water, watte, toxic
substances, packaging and recycling, etc. Because of the scope and complexity of Germany's environmental legal
system, the site specific databases would have to very detailed.

CONCLUSION

It is important to understand what the ECMS-a combination of information and expert systems-can and cannot
do. An ECMS can provide the user with a comprehensive, accurate, and consistent system to determine the effect, if
any, of applicable environmental laws, regulations, directives, policies, etc, of specific proponed actions. An ECMS will
provide a structural framework for organizing environmental evaluations and reviews, and will provide an environmental
tutorial for personnel without environmental expertise. It will provide traceable and consistent documentation of the
organization's responsible approach to environmental compliance. An ECMS cannot, however, write an Environmental
Assessment or an Environmental Impact Statement, nor can it send required permits to the appropriate federal or state
agencies. Properly set up and utilized, an ECMS will be an efficient and cost-effective part of an organization's
environmental program.

During the past twenty years, the scope and breadth of environmental laws has seen a major increase throughout
the world. There is no indication that this trend will cease, and indeed there is every indication that it will continue.
Another trend that has been increasing, and we believe will continue to do so, is the imposition of civil and criminal
penalties on those individuals and organizations that violate environmental laws and regulations. The ECMS is an
efficient, cost-effective tool that could greatly enhance the ability of any organization to comply with applicable
environmental laws and regulations.
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