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INTRODUCTIO_

The U.S. Departmentof Energy'sHanfordSite has about 1500 waste sites

that contain a complexmixture of chemicaland radioactivecontaminants.

After many years of environmentalmonitoringto assess the impactof Hanford

operationsto the environment,the Site'smission is shiftingto environmental

restoration.

Various agenciesare involvedin the environmentalmonitoringand

restoration. These agencies includethe Departmentof Energy,the

EnvironmentalProtectionAgency, and WashingtonState'sDepartmentof Ecology.

The HanfordEnvironmentalInfermationSystem (HEIS) is being developedto

provide advancedtools to (I) supportenvironmentalrestorationand routine

site-widemonitoring,and (2) aid the scientistsin understandingand

conductingthe restorationefforts.

This paper describessome of the highlightsand distinctivefeatures of

HEIS.

THE HEIS

HEIS providesa repositoryfor storingenvironmentaldata, spatialdata

analysistools, and visual productsto depict the monitoringand restoration

work at Hanford. Early in the design process it became apparent that no
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single commercialproductwould satisfythese diverse requirements. Instead,

off-the-shelfcommercialproductswere selectedand integratedinto a common

framework. HEIS uses a relationaldatabaseto provide storage for the large

volumesof scientificdata, a geographicinformationsystem (GIS) to analyze

spatialdata, and a graphicspackage for high qualitygraphs. As user needs

and requirementschange over time, additionalproductswill be procuredand

integratedinto HEIS.

The combinationof diverse softwaretools and data structuresinto one

packageleads to an integratedsystem that meets the challengeof satisfying

the Hanford environmentalmonitoringand restorationrequirements.

THE H{IS DATABASE

The backbone of HEIS is the database, lt contains informationabout

environmentalsamplesfrom the time that samplesare scheduledfor collection

to the end point when analyticallaboratoryresultsare verified,validated,

stored,and made availableto the user.

The database is organizedinto 11 major subject areas that correspondto

areas of environmentalinterest. These include: atmospheric,biotic,

geologic,geophysical,ground-water,a_,Jsoil gas samples. Over 80

interrelatedtables are used to implementthesc_subjectareas. Becauseof the

large volumes of data and the need for flexiblemethods of informationaccess,

the system is implementedusing the Oracle relationaldatabase management

system running on a SequentUnix-basedhardwareplatform, lt is anticipated

that over 50 gigabytesof raw data will be storedon the system.

HEIS uses a consistentframeworkfor storingcontaminantsmeasured by

the laboratoriesacross the differentsubjectareas. This is vitally

importantfor comparisonof results for differentmedia types by the GIS.



Contaminantsare referencedby their Chemical AbstractSocietynumber where

available. In addition,HFIS has defined analyticalmethod identifiersthat

referenceeach laboratory'sunique methods for sample analysis.

Because HEIS is being used in a multi-contractorenvironment,a key

requirementof the system is the abilityto support a multi-levelaccess

securitymechanismwithin the database itself. HEIS stores each type of data

in one physicaltable, but allowseach data owner to restrictaccess to sample

or analysisdata until the data is completelyverifiedand validated. Then

data can be "released"for public access.

End-usersinterfacewith HEIS using a menu and forms-basedapproach.

Easy to understandforms are used for both data input and data viewing.

Complexdatabase queriescan be generatedusing simple fill-in-the-blanks

procedures.

THE HEIS GEOGRAPHIC INFORMATIONSYSTEM

Currently,most commercialdatabasemanagement systemsare not designed

for sophisticatedspatialanalysis. Therefore,the HEIS geographic

informationsystem (HEISGIS)is being developedas a tool for display and

analysisof data in the HEIS database. The close relationshipbetween the

data in the HEIS database and the HEISGISmakes a robust interfacebetween

them necessary. The GIS systemchosen, ARC/INFO,providesthe tools needed to

supportthis interface.

lt is expected that HEIS will contain a varietyof spatialdata types

includingpoint, line, polygonal,and raster data. All the spatialdata will

be stored in ARC/INFO and will be cross referencedin the Oracle database.

The cross reference indexwill be updatedeach time the database or ARC/INFO

base map data are updated. The anticipatedspatialdata storagerequirements



will be over 300 megabytes for each copy of the base data. A similar amount

of storagewould be availableto each HEISGIS user for the developmentof

applicationproducts. The base data will be updated periodically.

HEISGISwill provide a graphicaluser interface,3D displays and

profiles,cartography,and spatialanalysiscapabilitiessuch as data

contouring,overlays,and dimensionalcalculations.

CONCLUSION

The benefits of this multidisciplined,technologicallychallenging

project are alreadybeing seen and felt within the Hanford scientificand

operationscommunity, lt has fostereda greater awarenessand appreciationof

the scientificdisciplinesinvolvedand cooperationamong those involved in

the Hanford cleanup.






