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GLOSSARY

Coverage: (1) A digital analog of a single map sheet forming the basic unit of data storage
in ARC/INFO. In a coverage, map features are stored as primary features (such as arcs,
nodes, polygons, and label points) and secondary features (such as tics, extent, links, and
annotation). Maps feature attributes are described and stored independently in feature
attribute tables. (2) A set of thematically associated data considered to be a unit. A coverage
usually represents a single theme or layer, such as soils, streams, roads, and land use.

Data Coordinator:. OREIS staff responsible for coordinating tabular and geographic data
transmittals with site personnel.

Data Custodian: A person appointed within an environmental program or project to be
responsible for the supervision and maintenance of the data. The data custodian serves as the
interface between the data generator and OREIS staff, authorizes changes and updates to
OREIS data, and serves as the point of contact when questions arise concerning data from
the program or project.

Data Generator:. A person within an environmental program or project who initiates the
sampling, measurement, or construction activities that generate data and who is considered
a course for data residing in OREIS. This person authorizes the release of data to data
custodians when satisfied that the data are complete and have been validated.

Data harmonization: A process used to convert data to a common format for secondary use.

Data loading:. The process of entering data received from data sources into the OREIS data
base.

Data Manager. Person responsible for coordinating all activities involved with managing
tabular and geographic data in OREIS.

Data review: A process to ensure that data transmitted to OREIS are validated, complete,
and consistent with their metadata and with the OREIS variable names and codes before data
are loaded.

Data transmittalpackage: A set of written results of data processing and evaluation activities
conducted by OREIS staff on data submitted by a program or project. The package consists
of a summary of the OREIS processing, a listing of potential data problems, and the results
of the data evaluation.

External interfaces: OREIS contacts or interfaces with (1) data sources or suppliers of data
and (2) data users.

Macro: A set of procedural commands that directs a software application to perform a

specific operation or set of operations. Macros are typically written in a high level, and often
vendor-specific, language.

vii



Metadata: Information about measurement and geographic data that helps to define data
usability and associated context.

Point: A single x,y coordinate that represents a geographic feature too small to be displayed
as a line or area (e.g., well sites).

Privilegeduseraccounts: In UNIX, the accounts that have privileges beyond the normal users;
root has read, write, and execute privileges on the system; daemon, sys, and bin are other
privileged user accounts that are used to provide system services, such as printing, which
require more access rights than a normal user.

Secondary use: Use of data from the OREIS data base by any individual or group not
associated with the original data collection or its management.

Systems Administrator:. OREIS staff member who is responsible for all activities associated
with planning, installation, configuration, and maintenance of the OREIS system.
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EXECUTIVE SUMMARY

The OREIS Functional System Design document provides a detailed functional
description of the Oak Ridge Environmental Information System (OREIS). It expands the
system requirements defined in the OREIS Phase I--System Definition Document
(ES/ER/TM-34). Documentation of OREIS development is based on the Automated Data
Processing System Development Methodology, a Martin Marietta Energy Systems, Inc.,
procedure written to assist in developing scientific and technical computer systems.

Thisdocument focuses on the development of the functionaldesign of the user interface,
which includes the integration of commercial applicationssoftware. The data model and data
dictionary are summarized briefly; howe_'er, the Data Management Plan for OREIS
(ES/ER/TM-39), a companiondocument to the FunctionalSystem Design document, provides
the complete data dictionary and detailed descriptions of the requirementsfor the data base
structure.

The OREIS systemwill provide the following functions,which are executed from a Menu
Manager: (1) Preferences, (2) View Manager, (3) Macro Manager, (4) Data Analysis
(Assisted Analysis and Unassisted Analysis), and (5) Spatial Analysis/Map Generation
(Assisted ARC/INFO and Unassisted ARC/INFO). Additional functionality includes
interprocess communications, which handle background operations of OREIS.

ix
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1. INTRODUCHON

1.1 PURPOSE

The purpose of the Functional System Design document is to provide a detailed
functional description of the Oak Ridge Environmental Information System (OREIS). It
expands the system requirements defined in the ORE,IS Phase I--System Definition
Document. 1 Documentation of OREIS development is based on the Automated Data
ProcessingSystem Development Methodology2 (ADP SDM), a Martin Marietta Energy Systems,
Inc. (Energy Systems) procedure that was written to assist in developing scientific and
technical computer systems.

During the initial development phase of OREIS, a centralized system design was selected
from other system design alternatives, and the major requirements for OREIS were
established. As part of these initial studies, major system functions were defined and included
the following: controlled data import and export, data storage and retrieval, data analyses and
summaries, spatial analyses (GIS), 2-D/3-D graphics, report generation, map generation, and
user interface and query menus.

According to ADP SDM guidance, the functional system design activities expand and
further define the requirements of the system and praqide the necessary planning to develop
or produce the computer system design. The ADP SDM guidance further states that the
functional system design activities should define the logical system flow, the logical data
organization, the system inputs and outputs, the processing rules, and the operational
characteristics of the system without regard to the software or hardware that will support the
operation of the system and without regard to the physical organization of the data or the
programs that will accept the input data, execute the processing rules, and produce the
required output. The functional system design for OREIS, however, deviates from this
approach because of early decisions to use commercially available application software and
to select the hardware and software for OREIS that would best provide the major system
functions listed above.

The functional system design for OREIS, therefore, includes the functional capabilities
offered by the selected hardware (i.e., the Sun workstation and X terminals) and the selected
software, which is ORACLE for the relational data base management system (RDBMS); SAS
for the data analysis and data management facilities; ARC/INFO, a geographic information
system, for the spatial analysis system and 2-D map generation capabilities; and DevGuide for
the graphical user interface (GUI). The functions not provided by the commercially developed
application software are the top-level, integrated user interface; the menu manager; the view
manager; the macro manager; and the customized queries and report formats. The design of
these functions is the focus of the first version of this document. Future versions of this
document will address the automation of data review, harmonization, and loading, which
currently is done manually, and the incorporation of application software to support the 3-D
function and subsurface modeling.

The design for the data base, including data storage and retrieval, is discussed only briefly
in this document. The details of the data base design are found in the Data Management Plan
for OREIS. 3 The business system rules relating to the information structure (e.g., what data



and information are coming into the system, what are going out of the system, and what are
being shared by whom), the information/data flow of daily operations (e.g., procedures and
requirements for performing data-related functions and for determining who has access to
data), the procedure used with any automated portions of the system, and the procedures for
systemaccessareprovidedintheDataManagementPlanforOREIS and inseparate

proceduresfortransmittingdata4;making,changestothedatabasestructureS;obtainin_
a_ toOREIS6;registeringOREIS users';anddatabackup,archival,andrecoveryofdata."

1.20REIS BACKGROUND INFORMATION

OREIS is mandatedby the Department of Energy Oak Ridge Operations (DOE-ORO),
Environmental Restoration (ER) Division, to fulfill the data requirements prescribedin both
the Federal Facility Agreementy (FFA) and the Tennessee Oversight Agreement1° (TOA)
and to support data management activities for all five facilities managed by Energy Systems.
These facilities include the three Oak Ridge Reservation (ORR) facilities [Oak Ridge
National Laboratory(ORNL), the Y-12 Plant, and the K-25 Plant) and the gaseous diffusion
plants located at Paducah, Kentucky, and Portsmouth, Ohio.

The FFA, a tripartite agreement between DOE, the U.S. Environmental Protection
Agency (EPA) Region IV, and the State of Tennessee, requires DOE to maintain one
consolidated data base for environmental data generated at DOE facilities on the ORR.
According to the FFA, the consolidated data base is to include data generated pursuant to
the FFA anddata generated under federal andstate environmental permits. The TOA further
defines DOE's obligations to develop a qualityassured,consolidated data base of monitoring
inl0rmation that shall be shared on a near real-timebasis with the state by way of electronic
processing.

OREIS is the centralized data managementcomponent of the ER Program and is being
developed to provide consolidated, consistent, andwell-documented environmentaldata and
data products to support ER's planning, decision making, and reporting activities.

1.30REIS SCOPE

The development of OREIS is broadlystructured into three components: a data base,
an information system, and operational standardsand procedures.

1.3.1 Data Base

A goal of the OREIS data base is to make environmental data electronically available
in a consistent and documented format for secondary use. Secondary use is defined as use of
data in OREIS by any individualor group not associatedwith the originaldata collection or
its management. The scope of data for OREIS includes the environmental data needed to
support the information needs of current program sponsors and to meet regulatory
requirements. The current phase of data collection and data loading efforts focuses on two
areas: (1) environmental measurements data thatsupport ER reports and that aredeliverables
to EPA under the FFA and (2) geographic informationsystem (GIS) data to support the ER
program. Future phases of the system will expand the scope of the data. Planning for the
integration of the environmental compliance data as part of OREIS is underway.Historical



sources of environmental data are candidatesfor inclusion into OREIS depending on funding,
sponsor priorities, and potential for secondary use of the data. For more information on the
data base structure and the data dictionary, refer to the Data Management Plan for OREIS.3

1.3.2 Information System

The information system provides the means by which data are made available to the
users. The information system includes both the commercial hardware and software and the
OREIS-developed user interface. Data are made available to users via two methods: (1) the
user interface, which provides on-line computer access to data and applications software and
(2) a service organization, which processes off-line requests from users and deliversdata and
data output to the user within a specified time.

1.3.3 Standards and Procedures

The standards and procedures component defines and delineates the operating
environment of the OREIS system for both users and operations staff. The standards and
procedures contain the requirements (i.e., business rules) for implementingvarious functions
of the system.



2. REQUIREMEN'

Significant requirements for OREIS have been identified and show what the proposed
system is to accomplish. Topics addressed are data outputs, system deliverables, and user
interface. Refer to the OREIS Phase 1--System Definition Document 1 for more details about
the overall OREIS requirements. Some of the requirements in the document 1 have been
revised to reflect the requirements in this version of OREIS.

2.1 DATA OUTPUTS

The requirements for data outputs are provided below.

• OREIS must have the abilityto generate electronic copies of data for regulatoryagencies
(e.g., EPA) and for system users.

• OREIS must support standard export data formats used by commercially available
software programs.

• OREIS must support reporting requirements of regulatoryagencies [e.g., the Interchange
File Format (IFF), the data export protocol of EPA]. OREIS data output must be
available on a variety of media (e.g., disk, printer).

2.2 SYSTEM DELIVER.ABLF._

The requirements associated with system deliverables include the following:

• OREIS must include a capability for programmers to automate the generation of
standard reports. This report generation capability must readily allow for the adaptation
of existing reports for new reporting requirements.

• OREIS must produce graphics (chartsand plots) for reports, presentations, and scientific
analysis.

• OREIS must have the capability for generating statistics for scientific analyses and
hypothesis testing.

• OREIS must allow the selection of graphical information from available base maps.

• OREIS must display maps electronically, provide plotting capabilities, and support spatial
processing and analysis of geographic data.

• OREIS must provide an application to allow users to define and execute procedures.

• OREIS must allow creation of predefined reports fromSAS, ORACLE, and ARC/INFO.

• OREIS must provide the capability to develop queries of the data base.



. OREIS must have the capabilityof overlayinggeographicinformationon electronic maps
and photos.

• The OREIS design should attempt to integrate as many user-defined functions as
possible within a common applications environment.

* Compatibility andconsistency between the components of OREIS should be emphasized
so that the system will require minimal development, support, and maintenance.

• The OREIS design should meet the functional securityrequirements specified in Sect. 7.

2.3 USER INTERFACE

The requirements related to the user interface are as follows:

s The OREIS user interface should provide an easy-to-use graphical user interface system
that supports both novice and experienced users.

• OREIS should provide as much consistency between software tools as possible.

• Users must have menu options thatsubset the data to be included in the OREIS product
being generated. Subsetting the query can, for example, include the selection of (1) a
site, environmental media, sampling location, well, borehole, tanks, or other identifier;
(2) an analyte or groups of analytes; (3) a result based on a qualifier; (4) a data quality
flag; (5) individual samples; and (6) a range of sampling dates and a range of result
values.

• OREIS must allow users to save a data query definition for use at a later time. Users
must be able to define a query for one OREIS product and save that query so it can be
used for another application.

• Users must be able to supplement the OREIS data analysis toolset by writing and
including their own programs (e.g., SAS) and import/export supplemental data files.
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3. OREIS EXTERNAL INTERFACES

3.1 DATA USERS

OREIS has an external interface with both on-line and off-line users. A procedure on
accessing data in OREIS 6 describes the initial interface with both types of OREIS users. Off-
line users submit requests for data and data products to the OREIS staff for processing; this
currently is a manual function. OREIS staff then use the same tools and functions as on-line
users to process the request.

On-line users and OREIS user support staff are given READ-ONLY access to the data
and use the system to query the data base electronically and generate data products. Data
products include electronic copies of data, hardcopies of data, summaries, or analyses. The
automated functions for queries and reports are provided in the following section.

3.2 DAtA SOURCF_

OREIS also has an external interface with data sources. OREIS interfaces with a number

of divergent data sources, including the ER Program at each size; each site's subcontractors;
ER's Aerial Survey Program, which produces aerial surveys for the ORR; the U.S. Geological
Survey (USGS); and, eventually, environmental compliance and monitoring programs at each
site.

The primary data sources for OREIS are the ER Programs at each site. The details of
the interaction with the ER site programs are provided in the procedure on transmitting data
to OREIS 4. In brief, the ER site program submits data to the OREIS staff, the OREIS staff
reviews the data for completeness and potential problems, problems are reaolved through
consultation with the ER site program, the data are harmonized for inclusion into OREIS,
a summary of OREIS prying is sent back to the ER site program, the ER site program
authorizes release of the data, and the data arc loaded into the production data base. As
mentioned previously, these processes--data review, data harmonization and conversion, and
data loading--are currently being conducted manually. Functions may be added in future
releases of OREIS to automate these processes.

The amount of effort to review, harmonize, and load OREIS data is directly proportional
to the similarity of data management between the data sources and the OREIS system. In an
effort to increase the similarity between OREIS and the ER site programs, the OREIS
program has supplied the ER sites with OREIS-compatible hardware and software and is
working with the sites and their subcontractors to create data input programs for data types
they do not currently maintain in electronic format. To aid communication and accountability,
each site has appointed a contact person for all problems, questions, and change
authorizations.
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4. OREIS USER INTERFACE

4.1SCOPE

ThescopeoftheOREIS userinterfacedevelopmenteffortsincludesdeveloping,testing,
anddocumentingtheuserinterfacecapabilitiesofthesystem;developingreportingformats
fordataproducts;anddevelopingquerymenus.

The singlemostimportantfactorindesigningauserinterfaceisanunderstandingofuser
capabilitiesandrequirementsforthesystem.A usersurveyconductedbyOREIS duringthe
systemdefinitionphaseofdevelopmentindicatedthatthepotentialusersofthesystemhad
variouslevelsofcomputercapabilitiesandawiderangeofn_.xlsthatwereexpectedtobe
metbytheOREIS system.To betterdefineuserrequirementsfortheuserinterface,asecond
usersurveywasconductedandresultswerereflectedinthedevelopmentoftheuserinterface
tools.A copyoftheusersurveyformand a reporton theresultsofthissurveyarein
AppendixA.

4.2 PHASED DEVELOPMENT

The user interface will be developed in phases as determined by user requirements.
Initially, the user interface will concentrate on creating an environment that supports users
with expert computer and environmental capabilities and on supplying limited capability to
users with novice computer expertise. During the initial phases of development of the user
interface, only the output needs of on-line users will be addressed;no attemptwill be made
to tie the needs of the data management staff or the system managers to the user interface.

The initial capabilities for expert users will consist of providing

• fourth generation tools, such as ORACLE Data Browser, SAS, ARC/INFO, and
ArcView;

• user's guides for these tools;
• utilities to export or import data for user-specific needs;
• the abilityto capture andrecall user-defined macros/queries/analysisprogramsdeveloped

during a session using the various application software components; and
• a means for sharing user-defined macros/queries/analysisprograms.

The initial phases of the user interface will offer novice users

• reporting features designed for meeting regulatory requirements;
• a query capability, including some predefined statistical analysis;and
• predefined GIS-developed maps.

Later phases of the OREIS user interface are expected to provide

• extended user interface capabilitiesbased on user feedback and requests to OREIS staff
through user services;

• extended remote user capabilities and support;
• hardwareand software upgrades to capitalize on new technology developments;
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* extended map and image data libraries;
s 3-D data analysis and display tools including subsurface modeling;
. distributed data base a_;

• extended data base export formats;
• extended context-sensitive help with systems and data;
• automation of portions of the data loading tools;
• auto logging and recovery of user activities;
• privileged access to portions of the data; and
• support for other hardware platforms, such as PCs, Macintosh, and other workstations

and operating systems (e.g., WindowsfNT, OS/2).
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5. FUNCq'IONS OF THE OREIS SYSTEM

The OREIS systemprovides the following functions: (1) Preferences, (2) View Manager,
(3) Macro Manager, (4) Data Analysis, and (5) Spatial Analysis/Map Generation. Additional
functionality includes interprocess communications, which handles backgroundoperations of
OREIS. These functions and their relationships are shown in Fig. 1 and are discussed in the
sections below.

To provide the user with a set of powerful and flexible tools to analyze environmental
information, a GUI tool is used to create a series of menus.These menus give the user access
to the primary software packages. Use of the GUI tool will simplify the steps required to
move between the functions of OREIS. Steps required to use the primary software packages
include setting the system environment variables and specifying the location of work and disk
areas, as discussed in Sect. 5.1.

OREIS includes a menu system for its user interface to help reduce the requirements for
user training and support and to encourage the use of the system by the infrequent user.

5.1 PREFERENCES

The Preferences function allows various parameters to be set that are specific to the
user's working environment. Categories of defaults that can be set by the user include
(1) personal details (e.g., full name, mail stop, telephone number, electronic mail name,
organization), (2) tool settings (e.g., directory names, device types, and tool configuration),
and (3) the OREIS environment (e.g., options available on screens, start-up views).

50.VIEW MANAGER

The View Manager function provides the userwith a means to manage (e.g., create, edit,
import, copy, delete) ORACLE views and to indicate to other OREIS applications the
current workingview. A view represents the specifications of the data that are to be extracted
from the data base and the criteria for subsetting the data. From a user's perspective, a view
may be thought of as a named standard query language (SQL) query. The subset of data
represented by a view may then be accessed by other components of OREIS for statisticalor
geographical analyses, graphing, or reporting.

The View Manager provides a set of views designed and incorporated into the OREIS
view list that represents subsets of data that are commonly requested by users. Novice users
may access these data subsets on an "as is" basis. However, more advanced users may create
their own tailored queries using the OREIS viewmaking application (View Builder) within
View Manager. Additionally, expert users may use queries generated by View Builder as a
starting point and then use the ORACLE Data Browser product to further customize the
views.

Upon entry to View Manager, the information contained in the ORACLE table,
OREIS V'IEW,will be extracted from the data base. Scrolling lists of OREIS view names and
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PREFERENCES

FILE

VIEWMANAGER r

(Includes:

DataBrowser) ANALYSIS

(Includes:SAS,
- SAS/Assist, SPATIAL

J L SAS/Inslght) ANALYSIS/MAP
GENERATION

/ , / ,_v.ow.
Communication-a_ _ • -

Fig. 1. Functional components of OREIS.
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user-owned view names will be displayed. When a view name in either of the lists is
highlighted, the following information pertinent to that view will be displayed to the right of
the view: description, owner name, date created, date last modified, date last accessed.

The options available under View Manager are described below.

• CREATE permits the user to create simplistic views with a simple "point-and-click"
interface. The user is prompted to specify the data elements that should be extracted
from the data base and the selection criteria for those data elements. The selection

criteria are specified by choosing elements from pick lists representing all validvalues for
the criteria.The pick list feature permits users with little or no experience with relational
data bases to easily specify the subset of data they wish to analyze. The selection of this
option invokes the OREIS View Builder application with no arguments in the
foreground (i.e., enters a wait state) and refreshes the list of OREIS views after the user
is returned to the main menu of the OREIS View Manager.

• EDIT permits the user to modifya view. Used in conjunction with the copy option, users
can modify (i.e., customize) the OREIS predesigned views to better fit their specific
needs. Upon selection of this option, the system ensures that a view has been selected
from the user view list and then invokes the OREIS View Builder in edit mode. If a user
selects a view to edit from the OREIS view list, the user will get a popup that says that
only views from the user view list can be edited.

• IMPORT permits the user to incorporate a view that has been created via another
application, such as ORACLE Data Browseror SQL, into the supportive frameworkof
the OREIS user interface. Upon selection of this option, the system prompts the user
to select an ORACLE view from a list of views owned by the user and not alreadystored
within OREIS. The system then prompts the user for a description of the view. The
information concerning the view is then inserted into the OREIS view table. The type
of view is recorded as unknown (as opposed to a laboratory,field, or biota results view).
The list of views owned by the user is then refreshed.

• COPY permits the user to create a personal copy of a view provided by OREIS. Upon
selection of this option, the system ensures that a view has been selected from the list
of OREIS views and then prompts the user for a new view name. OREIS then copies
all information concerning the selected view with a new name, owner, date created, date
last modified, and date last accessed. The list of views owned by the user is then
refreshed.

• DELETE permits the user to remove old and unwantedview informationfrom the user's
owned views. Upon invocation of this option, the system ensures that a view has been
selected from the list of views owned by the user. The system then prompts the user for
confirmation of the deletion and, if confirmation is receiv_l, deletes all information

pertaining to the selected view and refreshes the view lists. If the user does not confirm
the deletion, no further action is performed.

• SELECT VIEW enables the user to indicate which set of data is currently being

analyzed. Upon selection of this option, the View Managerensures that a view has been
selected and then updates the OREIS data base to indicate that the user is currently
working with the selected view.



12 1
* BROWSE RESULTS permits the user to invoke the ORACLE Data Browser [

application in such a way that the selected view is preloaded into the application.Upon
selection of this option, the system ensures thata view has been selected from one of the
view lists andthen invokes the ORACLE Data Browsertool with the selected view. This
procedure is done automaticallyso it is transparentto the user.

* REFRESH LIST reconstructs anddisplaysboth view lists (OREIS and user) based upon
the current contents of the OREIS data base.

* EXIT takes the user out of View Manager and returns the user to the OREIS Main
Menu.

5.3MACRO MANAGER

Macro Manager provides users with a means of quickly and easily invoking a set of
OREIS system macrosor predefined user macrosand a means of integratingnew macrosinto
OREIS. This approach helps to satisfythe requirements for developing a user interface for
OREIS users who have various levels of computer and environmental expertise. Macro
Manager is used to execute macros that create predefined reports fromSAS, ORACLE, and
ARCflNFO in a noninteractive mode and to initialize SAS, ORACLE, and ARCfINFO to
a preselected state or a combination of both.

Users can organize the macros according to the characteristics of the output they
produce (e.g., maps, data, graphics)and by the purpose for invokingthem (e.g., compliance
report). This type of organizationallows the user to quicklydetermine which macro is most
applicableto the productbeing produced.Keywordsearches on selection criteriaareprovided
(e.g., all macros that select biota information). This selection feature will become essential as
more and more macros are developed and stored in OREIS.

A distinction is madebetween macrosthat have been qualityassuredandfully integrated
into OREIS (i.e., central-domain macros) and those that been developed by sites for site-
specific uses (i.e., site-domain macros) or by individuals (i.e., personal-domain macros).
Central-domain macroswill be maintained byOREIS andwill be availableto the OREIS user
community. Site-domain macros will reside on site systems andwill be maintained by the sites.
Personal-domain macros will reside in the user'swork areaandwill be maintained by the user.
Site- and personal-domain macros will not be available for use through OREIS. However,
OREIS users and operators of site systems may submit their macros to OREIS for review. If
these macros meet vigorous validation and verification reviews, they may be integrated into
OREIS as a central-domain macro. The set of available OREIS macros will be updated at
periodic intervals in a controlled and methodical manner.Documentation of newly integrated
macros will be distributed to OREIS users at the time of release.

Modifying an existing macro to create a new macro requires a moderate level of
computer expertise and familiarity with the underlying applications tools. Creating a new
macro from scratch requires substantial experience. The capabilities to add additional
parameters, integrate newly developed functions, and define new display types gives
experienced users the abilityto enhance and customize the system to meet their needs.
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An OREIS macro is a series of ASCII commands that performs a predefined set of
operations within the OREIS environment. Each command line in this macro is either an
OREIS interprocess communication command or an application macro.Application macros
are written in an application-specific language (e.g., a SAS procedure, an ARCflNFO Arc
Macro Language [AML] procedure). Each macro must have the following information
associated with it: title, domai,,, description, requirements for executing, category, file name,
and contents. Naming standards for macros will be addressed in the next phase of OREIS.

Macro categories include the following.

s ARC3INF_ starts an ARC/INFO process with the AML macro as a command line
argument.

• SAS starts a SAS process with SAS program name as a command line argument.

• INTERA_ MACROS list the macrosto execute. The list may include ARC/INFO,
SAS, SQL views, UNIX shell scripts,andOREIS interprocesscommunicationcommands.

• BATCH (noninteractive) executes a series of UNIX commands or scripts. This macro
type is typicallyused to generate predefined reports.

Macro Manager includes the following options.

• MODIFN GROUPS allows the user to organize the macros into macrogroups.The user
defines the group and selects which macro to include in the group.

• S_ allows selection of macros that are stored in the user's macro selection list

defined on the macro set-up screen. The selection criteria will be based upon the
category and area of the macro.

• DETAILS allows the user to look at the predefined macrosand associated descriptions.

• EDIT allows the user to create and_r modify his own macros.

• EXECUTE allows the user to execute a macro.

5.4 DATA ANALYSIS

SAS is the OREIS data analysistool and allows users to review, manipulate, summarize,
organize, graph, and present data. SAS provides the capability to perform the following:

• DATA MANAGEMHNT. Sorting, merging, transformation, mathematical calculations,
modifying, browsing, and statistical calculations.

• DATA MANIPULATION. Data listings,frequency counts, tables, row/columntotalsand
subtotals, and customized reports.

• STATISTICS. Simple, multivariate, nonparametric, categorical, correlation, regression,
analysis of variance, discriminant functions, canonical correlation, factor analysis,
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nonparametric tests, general linear models, categorical modeling, univariate, and
exploratory data analysis.

s GRAPHICS. Scatter plots, bar charts, line graphs, 3-D graphs, simple maps, and user
programs.

All of these operations are performed on commonlyaccessible data sets (tables) and are
available throughone or more components of the dataanalysisfunction:(1) Assisted Analysis
and (2) Unassisted Analysis.

SAS can be invoked from the OREIS main menu or from other methods/applications.
Because of the integrated natureof the OREIS GUI interface, SAS can be invoked when the
user selects certain options. For example, if the user is in ARCflNFO andselects the "Export
to SAS" button to export data, the OREIS GUI looks to see if SAS is executing. If not, the
Assisted Analysis menu of the OREIS GUI is started automatically.If the user is executing
a predefined procedure that involves an interactiveSAS session either at the start or end of
the procedure, SAS will be invoked. The procedure will not automatically end the SAS
session upon completion. If the user invokes a procedure that requires SAS, but does not
need any user input (i.e., batch job), SAS is invoked by a shell script in the background.

A communications export file allows SAS and ARCflNFO to communicate. SAS can
create a communication export file containing OREIS location IDs. This file can be
transferredto ARCflNFO andthe location IDs can be used to displaymapcoverages. Refer
to Sect. 5.6 for details of the communication between SAS and ARC/INFO.

5.4.1 Assisted Analysis

Assisted Analysis is designed for users unfamiliarwith OREIS and is comprisedof menus
that guide users through specifications for data processing, analysis, file import/export,
interfacing with other OREIS tools, assisting in execution of predefined SAS programs,
helping to customize the user's OREIS session, and reporting. The menus are detailed and
include advanced features, such as scrollable lists, for choosing variable names and data sets
as appropriate.

During processing, SAS program code is generated for the user based on responses
received from questions asked of the user. Available options allow more experienced users
to save and retrieve the program code for later use or revision. The program step operation
is not available through Assisted Analysis, and the data management operation is limited to
data subsetting, sorting, browsing, and using predefined output facilities.

The Assisted Analysis is integrated with the SAS/ASSIST product. In keeping with the
philosophy of SAS/ASSIST, calls to OREIS-specific applications have been added to the basic
ASSIST menus. These OREIS additions to SAS/ASSIST are as follows:

s _ VIEW. This option executes the currently selected view. Only one view can
be executed at a time. SAS/AF supplies the necessary code to generate the view and
execute the view, which is used to create SAS data sets. This function can be executed
as often as needed to build a series of views. The OREIS user receives a message from
the SAS display manager that the view has been built.
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• GO TO. This option allows the user to transfer program control to any of the other
ORIELScomponent parts (e.g., ARCflNFO, ORACLE Data Browser).

• EXPORT DATA. This option allows the user to create an export file of the current SAS
data set. The options for the export file include Tab Delimited, Comma Delimited,
CPORT SAS data set (generic SAS data set that can be read on any platform executing
SAS).

• SAS/INSIGHT. This option allows the most recently created SAS data set to be made
current. If only a view has been selected, the user will need to create a SAS data set
using this view before SAS/Insight can be used.

• RECALL SAS CATALOG. This option loads informationon past sessions' work along
with OREIS-specific data sets. The user sees personal or OREIS reports, graphics,
screens, directories, or SAS code.

• SAS/ASSIST. This option gives the user the standard SAS/ASSIST GUI tool, while
keeping the user's current SAS environment.

• IMPORT DATA. This option allows the user to importdata fromnon-OREIS files (e.g.,
tab-delimited files, comma separated files, and import SAS data sets from other SAS
platforms).

• SAVE SESSION. This option saves the current SAS catalog of all the current work of
the user.

5A.2 Unassisted Anal_is

Unassisted A alysis (i.e., base SAS) is designed for more experienced users and includes
a programming language for (1) interactively executing programs and reviewing results,
(2) managing and editing graphic/text output, and (3) saving and re-displayingoutputs at a
later time on a variety of devices. Batch mode processing is available for tasks that require
longer processing periods.

This dynamic component is designed for experienced users desiring to interactively
explore data and identify trends, outliers, or interactions. Users can concurrently displaybar
graphs, 2-D and 3-D scatter plots, a tabular view of the data, and graphs about the
distributionand relational statistics.From anyone of these displays, the user can dynamically
select subsets of the data set. As the observations are selected from one display, the same
observations are highlighted in all other displays(e.g., graphs and tables). Graphs of more
than one type can be displayedconcurrently and dynamicallyredefined to provide the users
with a customized view of the data.

5.5 SPATIAL ANALYSIS/MAP GENERATION

The GIS is implemented in OREIS with ARC/INFO and ArcView, both products of
Environmental Systems Research Institute (ESRI). ArcView provides a friendly "point and
click" interface for users with all levels of expertise who wish to view geographic data and its
associated tabularattributes.ArcView is limited, however, in its functionality. It is not possible
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to edit tabular or geographic data or create contours in ArcView, nor can the current version
of this product provide any spatial analysis or communicate with the ORACLE RDBMS.
While the user can manipulate the display by spatial and logical subsetting of the data and
by changing parameters such as line color, line type, and point symbols, publication quality
maps cannot be produced using ArcView. These function_: are provided by ARC/INFO, and
the results can be easily viewed in ArcView.

ARC/INFO provides the full functionality associated with a GIS (e.g., point-in-polygon,
buffering, map composition, contour creation, 3-D representation, transport of geographic
data to standard coordinate conversions, and communication with an external RDBMS).
ARC/INFO is not, however, as intuitive as ArcView. It is typically driven from the command
line, although its internal macro language does provide the ability to customize a GUI
complete with menus, pick lists, buttons, slider bars, icons, and other such O131 features. At
the command-line level, the user will be able to make use of all the ARC/INFO capabilities.

For the initial production phase of OREIS, no direct access to ORACLE by the
ARC/INFO user interface will be provided. All ORACLE data extraction shall be in the Data
Browser and SAS components of the user interface. Permanent point locations for the
OREIS data points are maintained in the LOCATION table in the OREIS ORACLE data
base. Coordinates contained in ORACLE are only accessed by system management or
administrative level staff, first to create the initial point coverages, and thereafter only for
periodic updates. The geocoverage updates are handled via an AML. Periodic updates of the
"official" GIS point coverages are driven by ORACLE updates. As mentioned above, these
point coverages are then related to the ORACLE tables via extractions from ORACLE by
SAS, which are turned into communication export files and linked with coverages in
ARCfINFO. Refer to Sect. 5.6 for details on the communication between SAS and
ARC/INFO.

The GIS user interface has been developed using ARCTOOLS, a part of ARC/INFO.
Map composition and customization functions are intrinsic in ARC'TOOLS and therefore are
an integral part of the GIS user interface. Some general standard map layouts are provided
in a public area that can be accessed and customized by users for their projects, then saved
in their work areas. Specialized AMI.,s can be developed to produce certain map products
with little or no control required by the user.

Spatial functions such as polygon overlay and buffering are normally done via
ARCTOOLS. AML coding is required for user friendly contouring. Menu control of
contouring capabilities is incorporated as part of the OREIS user interface. Any new
coverages generated by the user are confined to the user's workspace. Later phases of the
OREIS user interface will provide other ARCTOOL functions. ARCTOOLS currently
provides most of the spatial functions that users will need. Examples of these functions are
cartographic plotter output, postscript output, input and output of GIS and CAD files (e.g.,
DXF and DGN), and reporting results after applying some spatial functions. The appropriate
user interface widgets and file management are implemented for contouring, along with easy
presentation of the contoured results, profiles, etc. The OREIS ARC/INFO functionality
layout is shown in Fig. 2.

i'M i
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5.6SAS AND AR_ COMMUNICATIONS

A communications export file allows two-way communication between SAS and
ARC/INFO. In SAS, a communication export file can be created containing OREIS location
IDs and measurement data associated with these locations. The thematic variables associated

with the points are carried along as attribute columns. Transfer of the file is made back to
ARC/INFO where the communication export file is imported and linked to the OREIS point
coverage. ARC/INFO reads the communication export file and uses the location IDs to
display the selected portion of the map. These data are used to extract a subset of all
available sampling locations. The subset is then displayed. Subset point coverages can lye
saved in the user's workspace.

In ARC/INFO, a spatial subset can be performed by using circles, rectangles, or polygons
to define the boundary of the subset or, alternatively, by selecting individual features. After
the selection is made, a new communication export file is written containing the new subset
of location IDs. Transfer of the file is passed to SAS. SAS reads this new file, combines it
with the current view to create a new view, and then reselects the data from the OREIS data
base based on the new view.

5.7INTERPROCE_ COMMUNICATIONS

Additional functionality includes interprocess communications (IPC), which handles
background operations of OREIS, allowing component parts of OREIS to be integrated.

Internally the OREIS system makes use of UNIX IPC to enable commercial software
products to communicate with each other. The IPC facility provides message passing among
the key OREIS components (i.e., OREIS menus, SAS, and ARC/INFO) that allows transfer
of control among these components and execution of sequences of software functions under
central control (macro scripts).

Although most IPC processes are hidden within the software, the user does make direct
use of IPC in three areas: (1) use of the communication export file, (2) transfer controls to
allow changing the active software component, and (3) the Task Status Manager.

Functions provided by the communication export file are described below.

. READ EXPORT FR,E. Assisted Analysis and Assisted ARC/INFO reads the working
communication export file.

. READ INrHAL EXPORT _ Reads the initial communication export file instead

of the working communication export file. This allows the user to restart at the beginning
of his current interactive session (i.e., Assisted Analysis, Assisted ARC/INFO).

• WRrrE EXPORT FR,E Assisted Analysis, Assisted ARC/INFO, or View Manager
writes the working communication export file.

t
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Software component transfercontrols incorporate the following functions.

• GO TO SAS. Sends an IPC command to Assisted Analysis to become active. The current
process (i.e., Assisted ARC/INFO, OREIS menus) becomes inactive (goes into an IPC
listen mode).

• GO TO ARCIINFO. Sends an IPC command to Assisted AN,C/INFO to become active.
The current process (i.e., OREIS menus, Assisted Analysis) becomes inactive (goes into
an IPC listen mode).

• GO TO VIEW MANAGER. Sends an IPC command to View Manager to become
active. The current process (i.e., Assisted ARC/INFO, Assisted Analysis) becomes
inactive (goes into an IPC listen mode).

• GO TO LISTEN MODE Puts the current application into the IPC Listen/Wait mode
so it can respond to IPC commands sent from other software components (i.e., Assisted
ARC/INFO, Assisted Analysis, Macro Manager).

• GO TO MACRO MANAGER. Sends an IPC command to Macro Manager to become
active. The current process (i.e., Assisted ARC/INFO, Assisted Analysis) becomes
inactive (goes into an IPC listen mode).

The Task Status Managerprovides a smallwindow that displaysthe status (Unavailable,
Interactive, Batch, or Waiting) of the major OREIS software components linked by IPC.
Controls also are provided by the Task Status Manager for the user to use the following
functions:

• MAKE SAS INTERACTIVE If SAS is in a Listen (Waiting) Mode, this function uses
IPC communications to make Assisted Analysis leave a Listen Mode and come under
interactive user control.

• MAKE ARC/INFO INTERAC'HVE If Assisted ARC/INFO is in a Listen (Waiting)
Mode, this function uses IPC communications to make Assisted ARC/INFO leave a
Listen Mode and come under interactive user control.
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6. LOGICAL DATA MODEL AND DATA
DICTIONARY SUMMARY

The Data Management Plan for OREIS, 3 a companion document to this document,
contains detailed information about the logical data model and publishes the data dictionary
for the system. However, a brief summary of these topics is presented in this section.

The OREIS data base model is designed to store and retrieve environmental data as
typically collected by characterization and monitoring programs. Because there are many
variations on how data are collected and processed by contributingprojects, the model has
some redundancyand generous keys to be robust enough to accommodate the varietyof data
collection conditions. In addition,the model contains linkages between the measurementdata
and the related metadata and between measurement data and geographic data.

The OREIS data base model has a core set of 10 entities (Fig. 3) to store measurements
and associated context information (e.g., analysis methods, sampling conditions, station
description). In addition, there are entities containing data processing information, project
documentation, data base updates, datadictionaryentries, GIS entities, andother information
supporting the measurement records. The OREIS data model has been revised based on the
experience with the prototype data base and experience gained through loading data that
have been transmitted to OREIS.

Projects assign designations or IDs to all the stations that they establishor use. OREIS
will assign an internal station ID to ensure uniqueness. Sampling programs define one or
more sampling events that consist of one or more field measurements or collection of
samples. Each sampling event is associated with a station. Samples are submitted to
laboratories for analysis.Each sample maybe partitioned withone or more analyticalmethods
used to produce results for one or more parameters. In addition to the analytical method,
results have attributes such as qualifiers, units of measure, and detection limits. Stations can
be wells, boreholes, tanks, monitoring stations, or other sample collection points. The
characteristics, including such things as location, depth, date established, and construction
method, are defined in separate entity tables and are linked to the station table.

Descriptions of OREIS tables from the OREIS data dictionary3 are in Appendix B.
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7. FUNCrlONAL SECURITY REQUIREMENTS

The following section describ_ some of the protection mechanisms that must be
maintained or handled properly to ensure the functional security of OREIS.

7.1 ACCESS CONTROL

7.1.1 User Authorization

® Users must obtain authorization to access OREIS by completing the OREIS User
Registration form. This request must be approved by the Deputy ProgramManager or
designee. All on-line users must possess an Energy Systems user ID (UID) from the
Computing & Telecommunications Services Division. Refer to the procedure on
obtaining access to OREIS6 for more details on who authorizes access to OREIS. Refer
to the procedure on registeringOREIS users7 for more details on who manages access
to OREIS and on rules for verifying users.

7.1.2 User Privileges

• General users have READ and EXECUTE privileges to the OREIS tables, data sets,
and software modules developed by the OREIS software project team. General users do
not have access to transaction database tables. Modifications to the data are made only
by persons authorized by the Data Manager.The OREIS database staff has READ and
WRITE privileges to the OREIS tables, datasets, and transactiondata base tables. The
OREIS DataBaseManagerhasREAD, WRITE, andDELETE privilegestotheOREIS
tables,datasets,andtransactiondatabasetables.

* OREIS isavailableduringnormalworkinghours(MondaythroughFriday).System
downtimemay bescheduledasneededtoperformhardwareorsoftwaremaintenance.

7ol.3 Uns_ful Access Attempts

• Unsuccessful access attempts by privileged user accounts are logged in the system logs.

7.1.4 Access Denials and Operating System Errors

• Access denials and operating system errors are recorded in the system logs. Modifications
to authorization data are manuallyrecorded in the authorization data logbook.

• System logs record the UID, machine ID, date, time, and an error message.

• The authorization data logbook records the user's name, date added, notification code,
UID, and date removed.
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7.2 PERSONAL ACCOUNTABK.ITY OF INDIVIDUAL USERS I

7.2.1 Acmuntability Methods

• System logs record privileged account accesses and access denials and operating system
crrors.

• Transaction data base tables record modifications to OREIS data.

7.2.2 Retention Requirements

• System logs are retained 4 to 6 weeks, at which time they are reviewed andthen deleted,
if applicable. However, any system log found containing security variance type
information is retained.

• Transaction data base tables are retained for approximately 1 year'.The Data Base
Manager authorizes the deletion of any transaction data base information.

• The authorization data logbook records are retained indefinitely.

7.2.3 Review Requirements

• System logs are reviewed weekly by the System Administrator. Any system log found
containing security variance type information is retained on-line in a directory specified
by the System Administrator.A recordof review is maintainedspecifyingwho authorized
the deletion of system logs containing no security variance type information.

7.2.4 Contents of Log Entries or Audit Trails

• System logs record the UID, machine ID, date, time, and an error message.

• Transaction data base tables record the original record contents, date, update/delete
code, who authorized the change, and a brief description of what was changed.

7.3 CON'II_OL OF AUTHORIZATION AND SEPARATION OF RESPONSIBILrI'Y

• Refer to the procedure on obtaining access to OREIS6 for details on who authorizes
access to OREIS. Refer to the procedureon registeringOREIS users_ fordetails on who
manages access to OREIS and on rules for verifying users.

7.4 DATA INTEGRITY

7.4.1 Periodic Inventorim

• Not applicable.
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7.4.2 Periodic Audits

• Audit reports are generated and reviewed periodically by the OREIS Data Manager.

7.4.3 Input and _ing _ks

• The OREIS Data Coordinator receives the Data Transmittal Package from the Data
Custodian or Data Generator, initiates the processing, and records the receipt of the
package. An OREIS staff member checks the data for consistency and completeness.
Steps are followed to perform a qualityassurance check on the data, move the data to
OREIS, generate requested formatted data packages, edit the data, and perform any
other functions neceuary. Refer to the instructions on the processing and review
associated with data transmitted to OREIS u for more details on data validation and
error handling.

7.5 CLASSIFIED AND UNCLASSIFIED S]_ISI'IIVE INFORMATION

All CRT screens and reports (both hardcopy and electronic) generated by the OREIS
software are handled as UNCLASSIFIED NONSENSITIVE.

7.6 sF.cuR.rrY OF EX'II_.NAL INTERFACES TO THE APPLICATION
SO--ARE SYSTEM

• Refer to the procedure on the processing and review associated with data transmitted
to OREISII for details on data received, data transmitted,and proper controls.

• An authorized Data Change Request form must accompany the data listing containing
marked changes. Receipt of the data is logged andthe contents of the data are examined
and prepared for processing. Refer to internal instructions on updating OREIS from
TRANS tables12for more details on how backgroundbatch processing is handled.



8.DESIGN CONSTRAINTS

&l REMOTE ACCESS

Access to the OREIS user interface is available only through X Window System
emulation. Hardware and software may limit the system functions that can be accessed by the
user, if non-X access is performed. Removing this constraint will be addressed in later
development phases.

8.2 _ HARDW_Fl_ARE ENVIRONMENT

The existing architecture of OREIS consistsof Sun Microsystems, Inc., computers
executing the SunOS (Solaris) operating system. Programming languages include C,
FORTRAN, UNIX scripts,ARC/INFO (GIS)(AML),ORACLE (RDBMS) (Pro*C,SOL,
PL/SOL),andSAS (dataanalysis).Otherdataquery/viewproductsincludeARCVIEW (GIS)
andORACLE DataBrowser.



26

9. LOGICAL DATA ACCF_.SSVIEWS

The relationshipbetween the variousOREIS entities is illustratedin Fig.3, the OREIS
Version 2.0 entity relationshipdiagram(ERD). The following personnel have specific
privilegesassociatedwiththese entities:

• The OREIS Data Base Managerhas READ, WRITE,and DE_ privilegesto all
entitieson the ERD.

s The OREIS DataBase staff haveREAD and WRITEprivilegesto all entitieson the
ERD.

* The OREISgeneraluserhas READ privilegesto all entitieson the ERD.
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4. Transmitting Data to OREIS, ER/C-P2701, Environmental Restoration Division, Martin
Marietta Energy Systems, Inc., Oak Ridge, Tennessee, February 12, 1993.

5. Submimn--g,Reviewin_andImplementingChangestotheOREIS DataStructure,ER/C-
P2703, Environmental Restoration Division, MartinMarietta Energy Systems, Inc., Oak
Ridge, Tennessee, February 12, 1993.

6. Obtaining Access to OREIS, ER_-P2702' Environmental Restoration Division, Martin
Marietta Energy Systems, Inc., Oak Ridge, Tennessee, February 12, 1993.

7. Registration of OREIS Users, OREIS-P2900, Oak Ridge Environmental Information
System, EnvironmentalRestoration Division, MartinMarietta Energy Systems,Inc., Oak
Ridge, Tennessee, April 6, 1993.

8. Back.up, Archival, and Recovery Processes of OREIS, OREIS-P2800, Oak Ridge
EnvironmentalInformationSystem,EnvironmentalRestorationDivision, MartinMarietta
Energy Systems, Inc., Oak Ridge, Tennessee, April 6, 1993.

9. Federal Facility Agreement for the Oak Ridge Reservation, DOE/OR-1014, U.S.
Environmental Protection Agency Region IV, U.S. Department of Energy, Tennessee
Department of Environment and Conservation, Atlanta, Georgia, January I, 1997-

10.TennesseeOversightAgreementbetweentheUnitedStatesDepartmentofEnergyandthe
StateofTennessee,May 13,1991.

11.Processingand ReviewAssociatedwithDataTransmittedtotheOREIS,OREIS-I2801,
Oak RidgeEnvironmentalInformationSystem,EnvironmentalRestorationDivision,
MartinMariettaEnergySystems,Inc.,Oak Ridge,Tennessee,June3,1993.

12. Updating OREIS from TRANS Tables (internal imtructions).
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ORHIS Customer Survey

The development of the OREIS systemis based on defining functional requirementsand
designing an associated user interface based on informal and formal input from potential
users.A questionnaire was developed to acquire formal inputfrom representative user groups
to more fully understand the characteristics of OREIS users. Individuals were selected by
their respective ER Site Managers to represent OREIS customer groups at each of the five
sites. These five individualswere usually involved with data activities associated with several
different programs so that all the programs included within the scope of OREIS were
represented by the five respondents. The representatives were all associated with
environmental restoration information activities with most of the individualsalso involved
groundwater, risk assessment, and environmental compliance programs. At least one of the
five representatives was also involved with programsassociatedwith GIS, waste management,
or decontamination/decommissioning. The survey was conducted by the OREIS User
Interface Team in April and May of 1993, using a written form, attached, and personal
interviews.

The survey results characterize over 200 potential users as compiled by the five
representatives. Potential users fully represent the variety of data activities that are being
included in the development of OREIS. The majorityof potential users were identified as
either technical support personnel (41%) or managers (25%). A breakdownfor all categories
of users is presented in Fig. 1.

Soientist

Teohnloal Support 36
85

Fig. 1. Types of users.

Potential users were also classified as to their principal association with a program.The

majority (39%) identified withenvironmentalmonitoring/compliance programs.However, this
statistic may be an artifact of the survey in that all the potential users at the Paducah site
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identified themselves with monitoring/compliance programs.EnvironmentalRestoration was
the primaryaffiliation (29%) for the other individuals,other affiliations are shown in Fig. 2.

Risk Amm_rnent
13

Other Complim_e
9 39

Fig. 2. Typesofprograms.

The survey requested information to indicate the importance to users of the analysis
functions that are being included in OREIS. Six broad OREIS functions were identified and
the survey respondents asked to indicated the average percentage ,)f time that their group
would be spending with each function. Data query andGIS were the dominant functions with
graphical displayand report generation receiving the least use. Respondents indicated that
statistical analysisandsoftware development functionswould receive intermediate usage.The
perceetages with an indication of the range of responses is given in Table 1.

Table 1. Eztimated pen:enrage of time that potential users
my spendusingthewior typesorfumiouspn,videdbyOREtS

Average Standard
Fun_m Percent Range Deviation

I II

GIS 21 40 15
i i

Statistical Analysis 19 45 16
i,i |H

Graphical Displays 12 25 8

Report Generation 14 30 11

Software Development 17 55 20 el

Data Query 23 50 16
I is
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The survey also requested and acquired names of individualsat each site associated with
majordata types included in OREIS. These contacts will be used by the OREIS user interface
team to acquire additional information about user requirements associated surface water,
groundwater, soils/rock, air, biota, lithology, borehole, and well data.

To provide guidance to developing the user interface, the survey requested information
on the level of expertise that typicalusers currentlyhad and whether that level of expertise
would change after a year of having OREIS available. Both expertise in environmental
science and in computer science were surveyed. In the area of environmental science
expertise, the majority of users (approximately 51%) may have a broad technical
understanding of the environmental data but are not directly involved in data analysis.
Approximately 28% of the users would understandthe environmentaldata andhave a primary
interest in data analysis.The remaining nontechnical users (21%) would be individualswith
little knowledge about environmental data. The projected mix among technical users (45%),
analyticalusers (36%), and non-technical users (19%) was about the same after one year of
operation.

As anticipated, the level of computer expertise was projected to change significantlywith
users becoming more experienced as the OREIS system becomes available and is used. In
addition, the number of users was projected to increase from 184 to 241 within a year of
OREIS availability.InitiallytypicalOREIS userswere classifiedas either being novices (41%)
with no computer knowledge or being experienced (41%) with a medium degree of computer
skills including being familiar with basic operating system commands and having used
commercial software packages, such as WordPerfect, Freelance, or Lotus 123 (Fig. 3).

Super Expert
9

Experieno_
76

Novioe

76

Expert
23

Fig. 3. Present computer expertise.

Although experienced, these individualshave very limited programmingexperience. Initially
there were few users that were identified as being expert users (13%) with a high degree of
computer skills and capable of independently learning and using the fourth generation
languages that are part of OREIS (i.e., SQL, SAS macros, andARC/INFO commands as used
with ORACLE Browser,SAS Assist, and ArcView, respectively) or OREIS-skilled users (5%)
who currently using the languages incorporated within OREIS.
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The projected mixof individualsindicates fewer novice users (reduced from42% to 15%)
and an increase in all classes of users with computer skills (i.e., experienced users--49%,
expert users--19%, and OREIS-skilled users--17%) (Fig. 4). This result is interpreted to
indicate that the OREIS users expect to become more skilled rather than remaining "non-
experts" and depending on extensive "user-friendly" OREIS capabilities. The implicationof
this observation is that OREIS needs to balance the efforts in documentation and training
with those associated with developing a user-friendlyinterface.

Super Expert
42

Novioe

36

Expert
47

Fig. 4. Projected computer eapertia_
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OREIS Customer Survey/Interview
Individual Contact Information

Name:

Date completed:

Plant Address

Building: Mail Stop: .... Room Number:.____._

Telephone:,, FAX:

Electronic Mail Address / Mailname:

Pleasecheckthe.types)ofpro_arnsyou asan individualareassociatedwith:

EnvironmentalRestoration

Environmental MorutonnglComviiance
Decontaminatzon / Decomm/ssiorung
Waste Management
Risk Assessment
Groundwater

.____..__ Other (Please S.t:_:ify)

Organizational Information

The following questions address information about the
organization you are representing. We recognize that these are only estimates.

Enter a number which best represents the number of users that fall into the following
categories. The total should sui_ to the number of veople vou are representing includingvoursel/. " °

w Manager
m Regulator

Scienlist / Analyst

Technical Supl_ort Staff
m Database Nlanaser

Other {Please Specify) ._

Enter a number which best represents the number of people associated with the following
programs.

Environmental Restoration

VironmentalMomtoringlComvliance
ntamination / Dec_m_ssior_g

Waste Management
RiskAssessment
Groundwater
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OREIS Customer Survey/Interview

he fol],_-.,hl,$ate functions that will be avaJJable in the OKELS.On the left estimate t, perce.-"
ot time your orgazuzation may spend using these functions. We would also like for you to
estimate the amount ot repetitiveness associated with each function.

_N=None:L-Low. M=Meditun, H=Hi_h)

N L M H
GeographicalInformation System
Stat_stir.alAnalvsis .....
Graphical Displavs ....
Report Generatio'n _ _ -_

---___. Software Development .....
Data Query. ....

Other (Please specify.)

There are various t_mes mat we anucipate needing speciiic wpes oi in/ormauon or the opin/on
oi vour associates. We wouJd appreciate your recommend/ttion m providing contacts for the
toIlowin 8 d a t a
.typeS.

Data Tvo_ Loqi_l Conl_Ct

Surface Water
ii

Ground Water
i

Soils/Rock

Air

Biota

L.ithology

Borehole Completion

Well Construction

otl_er(s)

ii
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OREIS CustomerSurveyInterview
"this section of t.._esurvey is an initial attempt to create both present and pro_ected pro_ of
the ,atgeted users of the OPALS. This section consists of two areas of interest. The first is in
regards to environment, l science expertise and the second is computer usage. The groupings
and definitions are listed below. Each section is d/vided into subgroups. The first sub$roup
is the "as-is" or present status oi your associates, and the second subgroup is the "to-be" or
projected rating that you would anticipate your associates having _ter a ,,,,earof experience
with the OREIS. This information will be utilized to determine characteristics of the user

interface for the initial system proto .type. For each section please enter the number of
that you represent who hLUinto each category.

As-Is/Present Environmental Science Expertise

._....__. Analytical User is a scientist who understancis the "whv" of the environmental data and
whose primary, interest in the data for analysis.

_.__._. Technical User is someone whose job reclu_resabroad understanding of environmental
data terms and definitions, but is not directly involved in data anal.vsis

..-___-- Nontechnical User is one who knows little or nothing about environmental data.
_Sse:Nl_8

__.__ Total number of employees represented
l

To-Be or ProjectedEnvironmental Science Expertise

Analytical User isascientistwho understandsthe "why" of theenvironmentaldata and
whose primary,interest in the data for analysis.

-_._-- TechnicalUserissomeonewhosejobrecl_res abroad understandingoi environmental
data terms and definitions, but is not directly involved in data analysis

Nontechnical Useris one who knows Littleor nothing about environmental data.
•._._is :B :IgSS

.........Total number of employees represented
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OREISCustomerSurvey/Interview
A_-lm_qPresentComputer E,,'sertts¢

_____ Super Expert User is one who is capable oi using ORACLE Browser, SAS Assist, and
ArcView or a fourth generation language without hu'ther training.

Expert User is one who has a high deSTee of computer expertise and would be capable
of independently learning to use ORACLE Browser, SAS Assist, and ArcVlew or a
fourth generation language,

---__ Experienced User is one who has a medium degree of computer expertise, is aware of
basic computer capabilities, and is faro/liar with basic operating system commands,
This person has experience with commercial software packages, such as WordPerfect,
FreeLance. Lotus I 2 3, but has Urn/ted experience in prong.

.... Novice User is one who knows little or nothing about computers.
IIIB:IBS_

_._._ Total number ol employees represented

To-Be/Projected Computer Expertise

---_-- Super Expert User is one who is capable of using ORACLE Browser, 5AS Assist, and
ArcVlew or a fourth generation language without further u'aininS.

----_- Expert User is one who has a high degree ol computer expertise and would be capable
of independently learning to use ORACLE Browser, SAS Assist, and ArcView or a
fourth generation language.

---._-. Experienced User is one who has a medium degTee of computer expertise, is aware of
basic computer capabilities, and is familiar with basic operating system conmumds.
This person has experience with commercial software packages, such as WordPerfect,
FreeLance, Lotus 1 2 3, but has llm/ted experience in programming.

_._._- Novice User is one who knows little or nothin S z,,,,,at computers.
_m111mlllS

_ Total number of employees represented
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aREaSVer•ton 2.0 Tabl_

Eat I ty Nlme Oeacr t pt | on
weeoeeoeseo_eooe e_Qeo oeeeeeeeeeeeoeQwmeJmemueaelooeaeoeoeeoemmeoeeeeom_lmeooeoeeoQeeeooeweo.eme

ALIAS.SOURCE The ALIAS SOURCEtable ©ontetns translations of the mutes given to
the dot• Ttetds/coLum8 by the data source• to th• OREi| table end
coLum names. Baceuse the OREIBdatabee• consists of date from
different sources, •traiLer v•rtabLee are often •••ignsd different
rmme• or unit•. This table doc_mnt• the conversion of clot• names
necese•ry to Loadchit• into OREIS. It include• the data •sure• mum,
th• OREI$ mimes, ate,

ASSOCIATE.OC The ASSOCIATEOC tabL• Is used in OREII to resolve th• dupLicat•
ClCfield •miTe• that can occur at • pertlcuLtr ltltion for one
smiling event or smile iO,

ASSOCIATE_GC_XACTIOII Audit Trail Records for A$SOCIATE.OC.

BIOTA The BIOTAtable contains dote from measurementsof pleat end ant•eL
mr•riaLs. Heesurments ere often sumertzed as •versos•. The table
includes emile type, smile method, tie indicators, Length, weight,
etc.

BIOTA_XACTIOII Audit Trail for Blots Records.

BORECOItS The BOItECONStable includes bar•hoLe construction inform•ton.
The table includes the daptht dtlmter, ©on•rector, construction
methods etc.

8ORECONS_XACTIOti Audit Trail for Bet•hoLe Characteristics.

COl)E The C(])E table contains the codes used in OREIS tables end their
descriptions.

CQOE_XACTION Audit Trail for CodeRecords.
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_elS Version 2.0 TabLes (continued)

Ent tty Name Oes©rIpt ton
eagle ee m eeeeeeeeeee e oe eeoeo o oe eo I e ee e easel e tee eeeeeeeoe e me ql e meeeeoeee m e ee eeee eo ee#ee eeeeee eeeee eeeeeoee

CONTACT The CONTACTtable contains data about vertous data _rmtors and dote
users associated with OREI$. The table incLudes the contact,| nsmc,
eddresa, phone _r, a-raiL address, reElS user access profile, etc.
OREISuser access profiles daftns the types of data a mar my access
and the types of operatlcm that user my perfom.

COlITACT_XACTIOIt Audit Trait for Contact Records.

CRITERIA The CRITERIA table contains a set of reguLatory standarcis that cambe
compared to monitoring results on a parameter by perimeter baals

CRITERIA for specific sites to indicate vitether the monitoring results have
exceeded various regulatory LeveLs. The table my litso contain
alias rmm and codes end their rngutatoy references.

CRITERIA.XACTION Audit Trait for ReguLatory Criteria, Jter_rcls, ARARS.

DATASET The DATASETtable contains mtedeta for a datacet. It includes OREIS
identifiers, a cietesat description, references to sq:porttng
mterlatl, etc.

FLD..EVEHT The FLOEVENTtable contains data about a measurementevent. A
measurementevent Is am occasion where environmental permteri are
measured without coLLecting • semLe. ExampLeslira flay rite, depth,
temperature (see FLD..flEA$). The tabLe includes the mesurement
method and type, the data lind tim of the measurement, etc.

FLD_EVEHT_XACTION Audit Trail for FieLd Event records.

PLD.NEA| The FLO_NEA$tabLe contains the measurementdata for the envlron:.antat
parameters coLLected in a measurementevent (see FLDEVENT).
It incLudes resuLts, ell ClUtttfleri, etc.

FLD_flEASXACTIOH Audit Trail for FieLd ample Meesuremnt8.
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Oliill Version 2.0 Tables (©onttnu_l)

Intlty llme Oes©rtption
eeeoemoeoeo_o_eemleoo eeoemoeQeoeeeo iseeeeeeeeemeemmeeoo_ot ooeeomeo eeeteweQeeeeo6 oe_ eeo6oeele

FLD.IHP The FLD.INP table contains data ldxxJt o mLtnli event. A smltnlt
event ta an o¢ceston where field samples are collected for nlysta.
A field simple ts an envlr_tat spoctmm that iS collected in the
field, it my be analyzed in the field end it lay be bottted/begl_d
for ah|lxlmnt to a laboratory for Imtysts. There are aWarate field
samples for each c(mbtnatton of ftLterecVunflttered,
original/duplicate, spLIttlng/c(_=eelttng, depth, and medium. The
tam aespLing event ta used to group these combinations for r_Dorttng
end analysis. The table tnct_ the ample mthod, sample type,
depth, date end tim collected, etc.

fLO I#P..XACTIOLI Audit Trail for Field Simple Log Sheets end Calibration Logs

LAII LEAS The LABIEAS table contains data about a Laboratory simple. A
LaboratOry ample is an envtrormentaL spoclmn that is collected in
the field arid Bent to a Laboratory for analysis. The Laboratory
aestlina a esqus_e number when the ample ta received. The table
includes bottle number, dilution factor, data about the Laboratory,
etc.

LAII.IEA|.XACTIOIt Audit Trail for Analytical Lab 14eseureaonta.

LAB_ The LAB_ table describes samples that are submitted for
- Laboratory analysis. There must be an entry in the FLD_SHPfor

each sample processed by the laboratory. A Laboratory sample ts an
envlrermontat specimen that is collected tn the field end sent to the
Laboratory for analysis. Each Laboratory aestlns a sequencenumber
tO the ample as It Is received. A Lib simple Ix tied to a field
ample.

LAII.SIIP XACTIOII Audit Trail for Lab Instrument, Simple Custody Fern, Log Sheet, end
GroundWater Log Sheets.

LITLIOI.OGY The LITHOt.OGTtable contains data about the tlthotolW of a borehote.
It Includes a ttthotoglcel description end classification of cuttings
end cores taken frum borthoLes.

LITHOLOGY.XACTIOli Audit Trail for Ltthotogy Date,
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C_EII Verstm 2.0 TabLes (continued)

Entity Nm Oescrtpt Ion
0. see see* *,** **,e** *eee ************************************************************************

LOCATION The LOCATIONtable contains dell about unique sampling points. Each
point his an ONEIS-seaioned identifier this is unique for s specific
project. Nost Locations ere points described by x, y coordinates, but
s Location could be • Line or s polygon where measuring events occur.
The table includes Oeogriq:ht¢ coordinates, the type of station, etc.

LOCATION.XACTION Audit Trail for |ipttng Locations.

HETHO0 The NETHOOtable contains dote about standard analytical methods. It
includes the method ruder, method description, and the nsm of the
clocutnt that contsina the method dots. Non-standord methods are not
included.

METHOI).TYPE The NETHO0TYPE table contains dotal Lad information about the method.
The type o_r chmetoeL (e.g., onion, other inorganic), lind
the chemical perimeters associated utth the method ere included in
this table.

NETHOO.TYPE_XACT|ON Audit Troll for Method Type Records.

NETH(X)_XACTION Audit Trait for Nethod Records.

PARAHETER The PARAPlETERtable contains coded values for s chemical, chiicet
mixture, analyse, or type of environmental measurement, The table
contains CASand non-CASnumbers, the descriptive nee, Poeudo-CAS
numbers, the compm/vJgroup for the peramter, etc.

PARAPII[TER.XACTION Audit Trait for Psrieter.Xactlon Records.

PROJECT The PROJECTtables contains dots about specific projects. A
project is an envirormmtet program responsible for collecting
samples end creating regulatory reports. A project is
defined by its site (or facility), sponsor, end project clalnatn(either
the geographic ciomln of the project wtthtn a site or its thematic
dam|n). The table includes the project nameand description, the
site name, activity dotaset namesand rud=ers, etc.
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ONEISVersion 2.0 Tables (continued)

Entity #Mle Oeecrtptton
eee eeqlD e. e m ea e me e eee e eeqdneeeeeeeeeeee.wee oamoeeeeoeeeeeee_eeeeaeeeeeeae eeeeeseeaeeeee.eeeeeeleee

QCFLD SNP The QCFLD SNP table contains data about the trip bleak, field blanks:
- and th; rt_'tsatee used during a specific suqDLing event. See FLp_SNP

table for e description of s sampling event.

QC_FLDSMPYJkCTION Audit Trail for QC FLD_SI4Precords.

STATION The STATIONtable contains dats about the Locations associated with
a project. There could be several stations identified with s project
over tim. The table includes ONEIS identifiers end the OREIS
asstgrtod Station |O.

STATION.XACT|ON Audit Trail for STATIONdate.

TRAIISMITTAL The TRANMqlTTALtable contains data about each dataset that
is transmitted to ONEIS. It includes ONE|S identifiers, source
Idlmtlfters, ONE|S data processing tnforsmtton, etc.

WELL The WELLtable contains data about the current status of a welt or
borehote. It includes the wall type, walt use, wall status, etc.

biELLCONS The blELLCONStable contains "ett construction data. It includes the
depths lind diameters associated with the various casings, mmtertals
used in the construction, etc.

WELLCONS_XACTION Audit Trail for Watt Construction Log end GroundWater Sample.

iWELL_XACTION Audit Trail for WELLdata.
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