
tblCitation

Citation_ID: AutoNumber

ArticleNumber: Integer
Authors: Text(250)
YearOfPublication: Integer
Title: Text(250)
CitationSource: Text(250)
HasAbstract: Yes/No
CitationVerified: Yes/No
PhysicallyInspected: Yes/No
Reviewed: Yes/No
CitationType_ID: Integer (FK)

tblAbstract
Citation_ID: Long Integer (FK)

Abstract: Memo

tas_tblCitation_tdsSubject_tdsMajorMinor

Citation_ID: Long Integer (FK)
Subject_ID: Integer (FK)
MajorMinor_ID: Integer (FK)

tdsCitationType

CitationType_ID: Integer

CitationGroupCode: Text(15)
CitationType: Text(35)

tdsSubject

Subject_ID: Integer

SubjectCode: Text(1)
Subject: Text(25)

tdsMajorMinor

MajorMinor_ID: Integer

MajorMinor: Text(5)

tblMatrixClass

Citation_ID: Long Integer (FK)

Biota: Yes/No
Water: Yes/No
Sediment: Yes/No
AirOrGasEmmissions: Yes/No
OtherMatrix: Yes/No

tblConstituentClass

Citation_ID: Long Integer (FK)

Properties: Yes/No
Deicers: Yes/No
MajorConstituents: Yes/No
Nutrients: Yes/No
MetalsTraceElements: Yes/No
SolidsSedimentTurbidity: Yes/No
OxygenDemand: Yes/No
Organics: Yes/No
PesticidesHerbicides: Yes/No
Microbiology: Yes/No
Eutrophication: Yes/No
BiologicalParameters: Yes/No
ToxicityTesting: Yes/No
OtherConstituents: Yes/No

DetectionLimitsReported_ID: Integer

DetectionLimitsReported: Text(4)

tdxHighwayName
HighwayName_ID: AutoNumber

HighwayName: Text(150)

tas_tblFlowGroundwater_tdsHydraulicConductivity

Citation_ID: Long Integer (FK)
HydraulicConductivity_ID: Integer (FK)

tas_tblFlowSurfaceWater_tdsChannelType

Citation_ID: Long Integer (FK)
ChannelType_ID: Integer (FK)

tdsMatrixFF

Matrix_ID: Integer (FK)

MatrixLevel: Integer
MatrixName: Text(30)
MHLevel1: Text(10)

tas_tblDataReport_tdrMatrix

Citation_ID: Long Integer (FK)
Matrix_ID: Integer (FK)

tdrMatrix

Matrix_ID: Integer

MatrixParent_ID: Integer (FK)
MatrixName: Text(30)
MatrixLevel: Integer

tblQDBiolParameters

Citation_ID: Long Integer (FK)

SiteCharacteristics: Yes/No
WaterMgmntFeatures: Yes/No
StreamType: Yes/No
GeomorphicChannelUnit: Yes/No
BedSubstrate: Yes/No
AvailableLightFeatures: Yes/No
HabitatFeatures: Yes/No
GeomorphicFeatures: Yes/No
DiagrammaticMapping: Yes/No
AquaticRiparianVegetation: Yes/No

tdsMicrobeCollMethod
MicrobeCollMethod_ID: Integer

MicrobeCollMethod: Text(25)

tblQDMicrobiology

Citation_ID: Long Integer (FK)

EquipmentSterilizationMethod: Yes/No
SterileTechnique: Yes/No
MicrobeCollMethod_ID: Integer (FK)
SamplePreservationStorage: Yes/No
SampleHoldingTime: Yes/No

tblQDPesticidesHerbicides
Citation_ID: Long Integer (FK)

DetectionLimitsReported_ID: Integer (FK)
HighwaySiteMaintSched: Yes/No
SamplingAfterApplication: Yes/No
SamplingMaterialsReported: Yes/No

tblQDOrganics
Citation_ID: Long Integer (FK)

DetectionLimitsReported_ID: Integer (FK)
OrganicSamplerType: Yes/No
OrganicMaterials: Yes/No
PrecleanedSampler: Yes/No
SampleLocationVolatization: Text(1) (FK)
SamplerVolatization: Text(1) (FK)

tblQDSolidsSedTurb

Citation_ID: Long Integer (FK)

Isokinetic: Yes/No
AutoGrabCalibrated: Yes/No
SamplerType: Yes/No
NozzleSize: Yes/No
TransitRate: Yes/No
Depth: Yes/No
SampledWholeHydrograph: Yes/No
SedimentLabUsed: Text(100)
SedLabCertified: Yes/No
SamplingDepths: Yes/No
SamplingPersonnelCalibrated: Yes/No

tblQDMetalsTraceElements
Citation_ID: Long Integer (FK)

DetectionLimitsReported_ID: Integer (FK)
CleanTEProtocols: Yes/No
FilterType: Text(3) (FK)
FilterPoreSize: Text(3) (FK)
FilterMaterial: Text(3) (FK)
FilterSize: Text(3) (FK)
SamplerMaterial: Yes/No
ProcessingMaterial: Yes/No
Preservation: Yes/No

tdsDetectionLimitsReported

tas_tblFlowPrecipitation_tdsPrecipDistance

Citation_ID: Long Integer (FK)
PrecipDistance_ID: Integer (FK)

tas_tblFlowPrecipitation_tdsPrecipDataSource

Citation_ID: Long Integer (FK)
PrecipDataSource_ID: Integer (FK)

tas_tblFlowPrecipitation_tdsPrecipType
Citation_ID: Long Integer (FK)
PrecipType_ID: Integer (FK)

tdsPrecipMethod

PrecipMethod_ID: Integer

PrecipMethod: Text(20)

tdsPrecipMinInterval
PrecipMinInterval_ID: Integer

PrecipMinInterval: Text(20)

tdsPrecipMeasurement
PrecipMeasurement_ID: Integer

PrecipMeasurement: Text(20)

tdsHydraulicConductivity
HydraulicConductivity_ID: Integer

HydraulicConductivity: Text(20)

tdsConfinement

Confinement_ID: Integer

Confinement: Text(25)

tdsGeologicMaterial
GeologicMaterial_ID: Integer

GeologicMaterial: Text(20)

tdsRating

Rating_ID: Integer

Rating: Text(20)

tblFlowPrecipitation

Citation_ID: Long Integer (FK)

PrecipMeasurement_ID: Integer (FK)
PrecipMinInterval_ID: Integer (FK)
PrecipMethod_ID: Integer (FK)

tblFlowGroundwater

Citation_ID: Long Integer (FK)

GeologicMaterial_ID: Integer (FK)
Confinement_ID: Integer (FK)
ContinuousLevelRecorder: Yes/No
GroundwaterMethod: Yes/No
WaterLevelAccuracy: Yes/No

tblFlowSurfaceWater

Citation_ID: Long Integer (FK)

FlowMethod_ID: Integer (FK)
Stage: Yes/No
Discharge: Yes/No
Velocity: Yes/No
HydraulicControl: Yes/No
Maintained: Yes/No
Rating_ID: Integer (FK)
RatingVerified: Yes/No
UEFlowCalculation: Yes/No
FluxMeasured: Yes/No
FreqOfStageMeasurement: Yes/No
AutomatedMonitoring: Yes/No
SystemTypeInstruments: Yes/No
CalibrationRanges: Yes/No

tblFlowLocation

Citation_ID: Long Integer (FK)

LocRelativeToQW: Yes/No
Precipitation: Yes/No
Evaporation: Yes/No
SurfaceWater: Yes/No
UnsaturatedZone: Yes/No
Groundwater: Yes/No
OtherFlowLocation: Yes/No

tdsChannelType

ChannelType_ID: Integer

ChannelType: Text(25)

tdsFlowMethod
FlowMethod_ID: Integer

FlowMethod: Text(30)

tblFlowMonitoringMethods

Citation_ID: Long Integer (FK)

OtherFlowData: Memo

tblSamplingHydrologicFocus

Citation_ID: Long Integer (FK)

SurfaceWaterSampled: Yes/No
UnsaturatedZoneSampled: Yes/No
GroundwaterSampled: Yes/No
AtmosphericDepositionSampled: Yes/No tdsAreaOfStudy

AreaOfStudy_ID: Integer

AreaOfStudy: Text(30)

tblBasicReportInformation

Citation_ID: Long Integer (FK)

AuthorAffiliation: Text(100)
ReportSponsor: Text(100)
PurposeDescription: Memo
PeerReview: Text(1) (FK)
ReportType_ID: Integer (FK)
StudyLocation: Text(200)
AreaOfStudy_ID: Integer (FK)
NumberOfSites: Integer
QAQCProgram: Text(1) (FK)
DataAvailable: Text(1) (FK)
DataPresentation_ID: Integer (FK)
DataForm_ID: Integer (FK)
ElectronicAvailability: Text(1) (FK)
UncertaintyAnalysis: Yes/No
IndicationOfUncertainty: Yes/No
FlowReported: Text(10) (FK)
ConcentrationsReported: Text(10) (FK)
StormLoadsReported: Text(10) (FK)
AnnualLoadsReported: Text(10) (FK)
ReviewerRemarks: Memo
Recommendation: Memo
AuthorsProblems: Memo
HasDetails: Yes/No

tdrConstituent
Constituent_ID: Integer

ConstituentParent_ID: Integer (FK)
ConstituentName: Text(75)
ConstituentLevel: Integer

tblDataReport

Citation_ID: Long Integer (FK)

tdsReportType

ReportType_ID: Integer

ReportType: Text(21)

tas_tblTemporalInformation_tdsMonth
Citation_ID: Long Integer (FK)
Month_ID: Integer (FK)

tdsDataPresentation
DataPresentation_ID: Integer

DataPresentation: Text(25)

tdsDataForm

DataForm_ID: Integer

DataForm: Text(20)

tdsMonth
Month_ID: Integer

Month: Text(10)

tdsStormType
StormType_ID: Integer

StormType: Text(10)

tad_tblTemporalInformation_tdsStormType

Citation_ID: Long Integer (FK)
StormType_ID: Integer (FK)

NumStorms: Integer

tblTemporalInformation

Citation_ID: Long Integer (FK)

BeginDate: Date/Time
EndDate: Date/Time
NumSamplingRounds: Integer
AntecedentDryPeriod: Yes/No
TemporalComments: Memo

tblSite

Citation_ID: Long Integer (FK)
SiteNumber: Integer

SiteName: Text(50)
Country_ID: Long Integer (FK)
State_ID: Long Integer (FK)
CountyCity: Text(20)
Watershed: Text(20)
SiteInfo: Text(250)
Latitude: Text(6)
LatitudeAccuracy: Text(6)
Longitude: Text(8)
LongitudeAccuracy: Text(6)
DrainageArea: Single
LocalLandUse_ID: Integer (FK)
SurroundingLandUse_ID: Integer (FK)
PercentImpervious: Integer
PercentPavement: Integer
LocalGeographicConditions: Yes/No
LocalSoil: Yes/No
LocalVegetation: Yes/No

tdxCountry
Country_ID: AutoNumber

Country: Text(20)

tdxState

State_ID: AutoNumber

State: Text(30)
StateAbbreviation: Text(4)
StateFIPSCode: Text(3)

tdmLandUse

LandUse_ID: Integer

LandUse: Text(20)

tblSiteHighway

Citation_ID: Long Integer (FK)
SiteNumber: Integer (FK)

HighwayName_ID: Long Integer (FK)
NumberOfLanes: Integer
LengthOfRoad: Integer
PavementType_ID: Integer (FK)
Curbing: Text(1) (FK)
SectionType_ID: Integer (FK)
PostedSpeedLimit: Integer
AverageDailyTraffic: Yes/No
ADTduration: Yes/No
VehiclesDuringStorm: Yes/No
AccelerationOrBrakingAreas: Yes/No
DrainageSystemType_ID: Integer (FK)
MaintenancePractices: Yes/No
BMPUsed_ID: Integer (FK)

tdsPavementType

PavementType_ID: Integer

PavementType: Text(20)

tdsSectionType

SectionType_ID: Integer

SectionType: Text(20)

tdsDrainageSystemType

DrainageSystemType_ID: Integer

DrainageSystemType: Text(20)

tdsBMPUsed
BMPUsed_ID: Integer

BMPUsed: Text(20)

tblSiteClimate
Citation_ID: Long Integer (FK)
SiteNumber: Integer (FK)

PrecipTotalVolume: Yes/No
NumStormsPerYr: Yes/No
PrecipIntensity: Yes/No
PrecipDuration: Yes/No
MonthlyEventMean: Yes/No
MeanMonthlyAntecedentDryPeriod: Yes/No
MeanAnnualTemperature: Yes/No
MeanJanuaryTemperature: Yes/No
AverageWindSpeed: Yes/No

tblQWMethod

Citation_ID: Long Integer (FK)

ChangeInStage_ID: Integer (FK)
ContinuousLevelMonitoring: Text(1) (FK)
ContinuousQWMonitoring: Text(1) (FK)
SamplingMethod_ID: Integer (FK)
TimeMethod: Integer (FK)
SpaceMethod: Integer (FK)
CompositeMethod_ID: Integer (FK)
CompositingProtocol: Memo
FirstFlushSamples: Text(1) (FK)
SamplingMaterials: Yes/No

tdsSamplingProgram

SamplingProgram_ID: Integer

SamplingProgram: Text(20)

tdsChangeInStage
ChangeInStage_ID: Integer

ChangeInStage: Text(20)

tas_tblQWMethod_tdsSamplingProgram

Citation_ID: Long Integer (FK)
SamplingProgram_ID: Integer (FK)

tdsSamplingMethod

SamplingMethod_ID: Integer

SamplingMethod: Text(20)

tdmSpaceTimeMethod

SpaceTimeMethod_ID: Integer

SpaceTimeMethod: Text(25)

tdsCompositeMethod

CompositeMethod_ID: Integer

CompositeMethod: Text(20)

tblSampleHandlingMethods

Citation_ID: Long Integer (FK)

ChainOfCustody: Yes/No
SamplesHomogenized: Yes/No
PreservationMethods: Yes/No
FieldShelfLifeBeforeAnalysis: Yes/No
LabShelfLifeBeforeAnalysis: Yes/No
FieldProcessingMaterials: Yes/No
LabProcessingMaterials: Yes/No
LabName: Text(100)
LabCertified: Text(1) (FK)

tblQAQCField

Citation_ID: Long Integer (FK)

FieldQAQCPlan: Yes/No
FieldQAQCPlanPublished: Yes/No
QAQCAudit: Text(1) (FK)
PrereleaseDataVerification: Text(1) (FK)
TechnicalMethodsReview: Text(1) (FK)
CalibrationOfFieldInstruments: Yes/No
SampleContainersCertifiedClean: Yes/No
SampleContainerBlanks: Yes/No
PreservativeQAQC: Yes/No
FilterQAQC: Yes/No
FieldTripBlank: Yes/No
EquipmentBlank: Yes/No
RinseWaterBlank: Yes/No
FieldMatrixSpike: Yes/No
FieldReagentSpike: Yes/No
BlindReferenceSample: Yes/No
SplitReplicates: Yes/No
ConcurrentReplicates: Yes/No
SequentialReplicates: Yes/No
MethodReplicates: Yes/No
SamplingTeamReplicates: Yes/No
EquipmentReplicates: Yes/No

tblQAQCLab
Citation_ID: Long Integer (FK)

LabComparisonParticipant: Yes/No
ExternalMethodsAudits: Yes/No
LabQAQCPlan: Yes/No
LabQAQCPlanPublished: Yes/No
SampleHoldingTimeMonitored: Yes/No
SampleStorageTimeMonitored: Yes/No
DataHandlingQC: Yes/No
LabInstrumentCalibration: Yes/No
MethodCheckWithStandards: Yes/No
MethodCheckWithReplicates: Yes/No
ReagentControl: Yes/No
BlindSampleProgram: Yes/No
ExternalBlindSampleProgram: Yes/No
FieldToLabQC: Yes/No
LabMatrixSpike: Yes/No
LabReagentSpike: Yes/No
IntraLabReplicates: Yes/No

tblUncertaintyError
Citation_ID: Long Integer (FK)

UEExpression_ID: Integer (FK)
UESiteRepresentation: Yes/No
UEFieldMethods: Yes/No
UEFieldInstruments: Yes/No
UELabAnalysis: Yes/No
UEStageMeasurement: Yes/No
UEVelocityMeasurement: Yes/No
UEPrecipitationMeasurement: Yes/No
UECalculatedResults: Yes/No
UEModelResults: Yes/No

tdsUEExpression

UEExpression_ID: Integer

UEExpression: Text(20)

tblSamplingPhysicalFocus

Citation_ID: Long Integer (FK)

HighwaySampled: Yes/No
BMPSampled: Yes/No
CombinedSewerSampled: Yes/No
StormDrainSampled: Yes/No
StreamRiverSampled: Yes/No
WetlandSampled: Yes/No
LakePondSampled: Yes/No
CoastalWaterSampled: Yes/No
UnknownPhysicalFocus: Yes/No

tblQDProperties

Citation_ID: Long Integer (FK)

InstrumentCalibration: Yes/No
InstumentTempCompensation: Yes/No
InstrumentPeriodicMaint: Yes/No

tdsConstituentFF

Constituent_ID: Integer (FK)

ConstituentLevel: Integer
ConstituentName: Text(75)
CHLevel1: Text(20)
CHLevel2: Text(35)
CHLevel3: Text(30)
CHLevel4: Text(30)
CHLevel5: Text(20)

tas_tblDataReport_tdrConstituent

Citation_ID: Long Integer (FK)
Constituent_ID: Integer (FK)

tdsConstituentSection

Constituent_ID: Integer (FK)

DataFormSection: Text(4)

EXPLANATION

KeyField:
Integer
DataField:
Integer

(FK)

tdsPrecipDistance

PrecipDistance_ID: Integer

PrecipDistance: Text(20)

tdsPrecipDataSource
PrecipDataSource_ID: Integer

PrecipDataSource: Text(20)

tdsPrecipType

PrecipType_ID: Integer

PrecipType: Text(20)

U.S. Department of the Interior
U.S. Geological Survey

Prepared in cooperation with the
U.S. DEPARTMENT OF TRANSPORTATION

FEDERAL HIGHWAY ADMINISTRATION

OPEN FILE REPORT 00-480
Granato, G.E., and Tessler, Steven

Data Model and Relational Database Design

Data Model and Relational Database Design for the National Highway Runoff Data and Methodology Synthesis 
By

Gregory E. Granato and Steven Tessler

Bibliographic Catalog

Basic Report Metadata

Detailed Report Metadata
Matrix DetailsConstituent Details

tbl–SIMPLE DATA TABLE

tds–DOMAIN TABLE, STATIC

tds–DOMAIN TABLE, STATIC FLAT FILE (FF) 

tdx–DOMAIN TABLE, USER-EXTENDABLE

tdm–DOMAIN TABLE, MULTIUSE

tdr–DOMAIN TABLE, RECURSIVE

tas–ASSOCIATION TABLE

tad–ASSOCIATION TABLE WITH DATA

Indicates ONE-TO-ZERO or ONE relationship (parent table on left, 
     child table on right)

Indicates ONE-TO-ZERO, ONE or MORE relationship (parent table 
     on left, child table on right)

Indicates an INDEPENDENT TABLE

Indicates a DEPENDENT TABLE

Indicates a PRIMARY KEY FIELD(S), format (name:type)

Indicates a DATA FIELD, format (name:type)

FOREIGN KEY

Indicates STRONG RELATIONSHIP

Indicates WEAK RELATIONSHIP


