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ABSTRACT

Bechtel Nevada supports the U.S. Department of Energy’s Emergency Operations Center
by providing Geographic Information System support in the areas of database
maintenance, user interface, and daily emergency preparedness operations.  This support
includes preparation of a set of standardized atlases for many of the sites run by the
Department of Energy.  The atlases are created from one suite of Arc Macro Language
programs that handles problems with producing consistent output for many maps in many
different scales from data obtained from multiple sources and created at various scales.
Flexibility and ease of change/update are the key benefits of this system.

INTRODUCTION

Background: Department of Energy Emergency Communications Network Mission
The Department of Energy (DOE) maintains an emergency response capability known as
the Emergency Communications Network (ECN).  The purpose of this network is to
prepare the DOE community, and especially DOE Headquarters, to respond with
effective communications and information flow to an emergency within the DOE system
of sites.  This is accomplished by connecting the DOE sites across the nation with various
forms of electronic communication capability: audio and video teleconferencing, e-mail,
faxes, intranet, and a cross-site plotting capability.

A large portion of emergency preparedness means having quick access to information
about what data exist for any given site.  A major part of this capability rests in
Geographic Information System (GIS) technology provided to the DOE by Bechtel
Nevada’s at DOE’s Remote Sensing Laboratory (RSL) in Las Vegas, Nevada.  To
enhance the capability, the RSL has been tasked to produce a set of Site Atlases for all
major DOE facilities across the country.

The goal of the Site Atlas project is to have reference documents in a common format.  In
the event of an emergency at any DOE facility, DOE Headquarters and the site can be
sure they are referencing the same maps.  This will facilitate communication and
dissemination of information between DOE Headquarters and the affected site.

To date, seven atlas books have been completed (Savannah River, Rocky Flats, Hanford,
Pantex, Brookhaven, Lawrence Livermore, and Sandia National Laboratories), and four
more are currently under development (Oak Ridge, Las Alamos, Idaho National
Laboratory, and Nevada Test Site). Once complete, a set of standardized Map Atlas
products will exist for all the large DOE facilities across the country.

GIS Components of the ECN
Besides the Site Atlas project, GIS support to the ECN includes development of an
Intranet Map Server (IMS) application for use within the DOE ECN community, a quick-
response map generation capability in event of emergencies, a staff of trained GIS



operators on call 24 hours to respond to emergencies, and a support staff to maintain all
GIS databases and hardware.

The IMS application will provide rapid access to the large amount of GIS data that RSL
maintains for the ECN.  This will afford DOE headquarters the ability to access
information quickly during emergencies. While development of the IMS application is in
progress, it is desirable to have hard copies of the information available as well.  We are
all too familiar with the possibilities for failure of electronic systems, especially when we
need them the most.  Therefore, this hardcopy format is not seen as an interim measure
but rather as a complement to the coming IMS application.

SITE ATLAS

Structure
The DOE set forth the following list of specifications:

•  8.5 x 11-inch format
•  Available in both hard copy and electronic formats
•  Ensure clear photocopy reproduction in black and white – no loss of feature

distinctiveness
•  Include “clean” versions of each map (i.e., second copies of all vector maps with

no text for mark-up in the event of an emergency)

The atlas production programs are structured in a tiered system to provide for subjective-
scale layering of site, area, intermediate, and detail maps. Currently, the system consists
of only two layers; however, as designed it could be expanded to many. The tiered
system seeks to resolve the need to balance full-site coverage with the need to minimize
paper generation and eliminate map pages with no information.

Site Atlas production for any given site consists of the following components:

•  One suite of Arc Macro Language (AML) programs
•  Table of contents for each site
•  Index coverage for each site
•  Site-specific data

AML.  The Site Atlas program is written in AML, which provides all the tools needed to
create all portions of the atlas.  Use of one AML to draw all the atlases eases the task of
making updates and changes to the documents.  For example, a simple change in one line
of code would alter the method of drawing structures in all maps in each site atlas.

Two tasks are performed by additional software.  The index file created by ArcInfo is
exported as a text file and cleaned up in a spreadsheet. The file is then formatted in a
word processing software package for incorporation into the atlas.  Additionally, Adobe
“.pdf” files are created by exporting postscript files out of ArcPlot and using Acrobat
Distiller to convert them to “.pdf”.



Table of Contents.  A table of contents, stored as an info file, and index coverage are the
central controlling components which define the look and size of the final product.  The
table of contents is used as a central reference file to update any changes to the
organization of the atlas.  The file is referenced by an AML to insert the information
required by the region features of the Index coverage into the region attribute tables.

The INDEX Coverage.  A coverage, called INDEX, stores the map extents for every map
in the atlas as a region feature.  Each feature within the region subclasses then stores the
information about each map including map title, page number, what coverages to display
and any scale-dependent information, whether the page is portrait or landscape, the size
of the plot, and other such map-specific information.  Exactly the arcs defining each
particular region match the map extent for the corresponding map page.  Thus, this
coverage can be used also as a window to see/select those features that appear on a
particular page.

Projection can be chosen on the fly. If the vector data are stored in decimal degrees, the
program will make a determination as to what Universal Transverse Mercator (UTM)
zone the data are in and project it on the fly. Any accompanying image data must already
be in the proper UTM zone for them to display.

A convenient aspect of the program is that each map is accessible (for creation, editing,
viewing and printing) individually and collectively through a menu system.  The program
will create an entire atlas with one command, or only one specific page of a particular
atlas, without rerunning the entire atlas creation process.

Output Products
The atlas programs produce two main products, the maps (as Arc/Info “.gra” files or map
compositions) and an index file. Figure 1 is a sample from one of the atlas products.



Figure 1
Map Atlas Example



Automated index generation.  An index of buildings and structures is vital to the utility of
this project.  This can, however, be difficult because the features on each map are chosen
for labeling based on a number of factors.  1. Each building which has a known name
must be labeled at least once somewhere in the atlas.  2. All buildings are labeled on the
largest-scale “detail” maps.  3. On intermediate and area maps, all buildings are labeled if
they appear large enough on the map (about 0.25-inches square).  4. On intermediate and
area maps, buildings which appear on a detail map, but are too small to be labeled on the
area map, do not receive a label.

The team decided that buildings listed in the index should only reference the pages on
which they are labeled, leaving out the pages on which they appear but are not labeled.
This decision was made to prevent users from looking up a building in the index, going to
the referenced page and not being able to determine which building is the one they
sought. To solve the problem of ensuring that all buildings labeled appear in the index,
labeling code was isolated as its own AML.  This AML is called when drawing a map to
determine which buildings to label.  Also, it is called by the index creation AML to
determine which building/page number combinations to include in the index.  With the
same AML making the decision for both, the problem is solved.

Note: One identified situation exists in which a map page may be referenced in the index
for a particular building but not contain an actual label for that building.  This situation
occurs when only a small portion of the building appears on the map page and the
ArcPlot labeling algorithm chooses not to label the polygon.

Maps.  Maps are created as Arc/Info “.gra” files or map compositions.  All products are
plotted for use in the hardcopy Atlas. These files are also then converted to postscript
files and exported to a PC where they are converted to Adobe “.pdf” files using Adobe
Acrobat Distiller.  The files are then grouped into a single Acrobat file with links set up
between site area and detail maps. The Acrobat files are then written to CD-ROM for
distribution.

Data Problems/Challenges
For the Atlas project, RSL creates only a small amount of data and uses only a small
amount of commercially available data.  For the majority of the data presented in the site
atlases, we rely on the individual sites to provide the necessary information.  This, of
course, presents various problems.

There is currently no standardization of geographic information within the DOE complex.
Each site maintains its data in the manner it sees fit, according to its “data legacy.”
Therefore, we deal with various platforms, software packages, data standards, and even
the varying customs and habits of data managers and operators.  For example, one site
maintains a fence data set, another maintains the data but incorporates it with their roads
data set, while yet another does not maintain that data at all. Some sites maintain their
data in ArcInfo coverages, some in ArcView, some in AutoCAD, and some in Imagine.



Some sites label all features with annotation, some give attributes to the geographic
features, some provide no information other than the spatial information.  Data
integration is, therefore, a manual labor-intensive process at the front end of the effort.

Portions of the data preparation work have been automated, but on the whole, the
mapmaker must learn the area being mapped.  This has been the most time-consuming
aspect of the atlas creation process. Figure 2 is an example of data for a facility as
received from the site, and as it exists in a commercial data set.

Site Data Commercial Data Photo Data

Final Data Compilation

Figure 2
Data Compilation Sources

Image data are generally provided by RSL.  The Aerial Measuring System at RSL
performs periodic aerial surveys (photographic, infrared, radiation) of DOE sites.  This
imagery tends to be the best and most current aerial information for the DOE sites.



CONCLUSION

The Site Atlas project has been well received by both DOE Headquarters and the
respective sites.  The Site Atlas production effort is a framework into which RSL staff
insert data to produce a standardized product for all the DOE facilities.  The product is no
better than the supporting data provided by the DOE sites. The production framework is
flexible enough to grow with the project and provides a satisfying product to complement
the DOE mission of emergency preparedness.
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