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Background/PurposeBackground/Purpose

•• Potential for spills and accidental release of Potential for spills and accidental release of 
material material 

•• Common materials spilled/released: vehicle Common materials spilled/released: vehicle 
fluids, jet fuel, and sewagefluids, jet fuel, and sewage

•• Tenants, airlines, construction contractors, and Tenants, airlines, construction contractors, and 
ground service companiesground service companies

•• The Port is responsible for: The Port is responsible for: 
–– ensuring agency notification ensuring agency notification 
–– oversightoversight
–– containment of spills/releases that may impact containment of spills/releases that may impact 

waterways and outfallswaterways and outfalls

Problem StatementProblem Statement

•• Currently spill incidences are recorded in a Currently spill incidences are recorded in a 
Word Document formatWord Document format

•• Documents are not related to stormwater Documents are not related to stormwater 
analysis or visual monitoring dataanalysis or visual monitoring data

•• No spill trends or analysis is being No spill trends or analysis is being 
preformedpreformed
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ObjectivesObjectives
•• Build a Relational Database where:Build a Relational Database where:

–– Spill reports are related spatially to PDX Spill reports are related spatially to PDX 
infrastructure & stormwater datainfrastructure & stormwater data

•• Create topologyCreate topology
•• Identify relationshipsIdentify relationships
•• Build a storm sewer networkBuild a storm sewer network

•• Identify areas that have high riskIdentify areas that have high risk for spillsfor spills

Study Area
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Data Set

Metrojpeg.lyrOrthophotos

MetroPolygonMajor River Fill

Port of Portland PDXDEMPDX DEM

Port of Portland PDXPointsStorage Tanks

Port of Portland PDXPolygonSpill Area ID

Port of Portland PDXPolygonTenant Lease Plats

Port of Portland PDXLinesStorm Sewer Lines

Port of Portland PDXPointsStormwater Misc Features

Port of Portland PDXPointsStorm Sewer Manholes

Port of Portland PDXPointsStorm Sewer Catch Basins

Port of Portland PDXPointsStorm Sewer Outfalls

Port of Portland PDXPolygonStormwater Basins

SourceTypeName

Feature Class

Shape Files

CAD Files
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Methods

• Domains
• Primary Keys 
• Data Creation
• Simplification
• Normalization
• Topology Rules
• Relationships
• Geometric Network

Domains

• The type of 
attribute domain 
and range of 
permissible 
coded values 
were assigned to 
our domains   
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Spatial EditingSpatial Editing
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Selected Features

Primary Keys

• Includes outfalls, 
drainage basins, and 
spill areas. 

• Relationship class 
determines which 
fields are denoted as  
primary or foreign 
keys.
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Data Creation

• 2 Object Classes
– Spill Reports (word document form)
– Visual OF Monitoring (Extracted from Existing 

Database)
• Spill Area ID Polygon

SimplificationSimplificationSimplification
(Normalization?)(Normalization?)(Normalization?)
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Simplification
• First Split Features by their 

attributes.
– PDX Features
– Abandoned vs. Active

• Then into Separate 
Feature datasets & Feature  
classes
– Excluded_Storm_System
– Subdrains
– Trench Drain
– Caps

Simplification
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Final Results of Simplification
Storm System

Excluded Storm System

Topology
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Topology Rules

2163Total Errors
1191Must Not Be Greater Than Cluster Tolerance 5ft

18Culverts Must Not Overlap Stormpipe
11Stormpipe Must Not Self Intersect
10Stormpipe Must Not Self Overlap

197MH Must be Covered by Stormpipe Line
233Misc Must be Covered by Stormpipe Line

2OF Must be Covered by Stormpipe Line
501CB Must be Covered by Stormpipe Line

Number of 
ErrorsRule

Editing Topology
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Editing Topology

Relationship ClassesRelationship Classes
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Assigning Relationship Class

Relationship Class Defined

• Our primary key field is assigned to Outfall_ID and is 
defined by a one-to-many relationship (1 – M) 
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Relationship Types
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Geometric NetworkGeometric Network

Geometric Network Cont….
• Comprised of edges and junctions 

creating a linear network.
• Connectivity is based in their geometric 

coincidence (topology).
• Connectivity is stored in a logical network.

•Hidden tables that store edges, junctions,
The connectivity between them.  Also stores
the weights necessary for traversing the
Network.
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Creating the Network

Creating the network Cont..
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Creating the network Cont..

Finished Network
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Problem Areas

Solution
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Demonstration?Demonstration?Demonstration?

Schema
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Limitations

• Data Quality
– Field survey existing storm sewer network

• Geometric Network excluded auxiliary 
functions (e.g. shut off valves or catch 
basins)

• Unable to determine tenants that have 
higher spill rate with the data that is 
currently in the database.

Questions?Questions?Questions?
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