
ACTIVITY_ID (NN)
TABLE_METADATA_ID (NN)
TABLE_RECORD_IDENTIFIER

shared geometry
in network

CENTERLINE *

HISTORY <dt>
AUDIT <dt>
UNIQUE_ID (AN**)
FEATURE_G EOMETRY (pl)

CALIBRATION_POINT *

UNIQUE_ID (pk, AN**)
DESCRIBE <dt>
HISTORY <dt>
AUDIT <dt>
FEATURE_G EOMETRY (Pt)
MEASURE
NETWORK_ID (NN) <enum>
NETWORK_ROUTE_ID (NN)
POINT_TYPE <d>
SERIES_ORDER
FORWARD_MEASURE

CENTERLINESEQUENCE *

UNIQUE_ID (pk)
CENTERLINE_ID (fk)
NETWORK_ROUTE_ID (NN)(fk)
NETWORK_ID (NN)(fk)(enum)

dLRSNetworks *** (2)

EngineeringStationNetwork = 1
ContinuousMeasureNetwork = 2

1
2
3

1
2
3

CONTINUOUS_MEA_NETWORK ENGINEERING_STA_NETWORK

stationingDirection

enumerated

assigns  measure to 
vertex on route

ordered
by

PIPELINE PRODUCT

VALVE

PipeSegment

DESIGN_PRESSURE_RATING
EQUIVALENT_ASSET_TYPE <d>
GRADE  <d>
IS_CARRIER_PIPE <d>
IS_PIGGABLE <d>
IS_TETHERED <d>
JOIN_TYPE <d>
LONG_SEAM_WELD_TYPE <d> 
MANUFACTURER <d>
MATERIAL <d>
MILL_LOCATION
MILL_TEST_PRESSURE 
NOMINAL_DIAMETER <d>
ORIGIN <d>
OUTSIDE_DIAMETER <d>
PIPE_SEGMENT_TYPE <d>
SMYS <d>
SPECIFICATION <d>
WALL_THICKNESS <d>
REGULATION_TYPE_CL <d>

HISTORIC_STATE_CL (1)

Current
Historic
Unknown
Verified as Unknown

Linear Referencing System (LRS)
Location Model [Optional]

Pipeline Hierarchy

PIPELINE_NAME
PIPELINE_ORDER
PIPELINE_TAG
HAS_ROUTE <d>
HAS_LRS <d>
LOCATION <d>
PARENT_PIPELINE_RFX (AN)
OPERATIONAL_STATUS <d>
SYSTEM_TYPE <d>
PIPELINE_TYPE <d>
OPERATOR_COMPANY_ID (AN)

CALIBRATION_POINT_TYPE_CL(1)

Begin Route
End Route
Equation
Point of Inflection (P I)
Unknown
Verified as Unknown

Network Route

groups network 

route s and 

def ines  pi pe line

location

contains/

groups/

organize s

PRODUCT_TYPE <d>
PRODUCT_SUBTYPE <d>

transporte d

by

AsPl

olol

Was PODS Route

ASSET (As)

IN_SERVICE_DATE
INSTALLED_DATE
MANUFACTURED_DATE
SITE_ID (AN)
TAG_IDENTIFIER

CONDITION (C)

ACTIVITY_ORIGIN_DATE

PIPELINE_FEATURE (*)

UNIQUE_ID (pk)
DESCRIBE <dt>
HISTORY <dt>
AUDIT <dt>
EDIT_RESPONSE_CL (1)
LOC_ERROR
MAINTAIN_LRS_CL (1)
NETWORK_ID (AN)(fk)(enum)
PIPELINE_ID
POSITION_SOURCE
PRESERVE_RELATE_IDENTIFIER
VISUAL_OFFSET

POSITION_SOURCE_CL (1)

Coordinate Located
LRS Located
LRS Located with Offset
Unknown
Verified as Unknown

ABSTRACT_POLYGON (APg)

FEATURE_G EO METRY

ABSTRACT_TABLE (AT)

UNIQUE_ID (pk)
DESCRIBE (D) <dt>
HISTORY  (H) <dt>
AUDIT (A) <dt>
PRESERVE_RELATE_IDENTIFIER (AN)

AT

UNIQUE_ID (pk)
DESCRIBE <dt>
HISTORY <dt>
AUDIT <dt>
FEATURE_G EOMETRY
NETWORK_ID (AN*) <enum>
NETWORK_ROUTE_ORDER
NETWORK_ROUTE_NAME
PARENT_NETWORK_ROUTE_I D (AN)
PARENT_NETWORK_ROUTE_NAME
PIPELINE_ID (AN*)
PRESERVE_RELATE_IDENTIFIER (AN)
REFERENCE_MODE_ID (AN)

STATIONING_DIRECTION_CL (1)

Ascending (with measure)
Descending (against measure)

AAAA

AA

mm mm

NOTE_TYPE_CL (3)

Above/Below Ground 
Adjacent Feature
Block  Line
Building Corner
Feature Notes
Field Note
General Comment
Interface
Marker
Onshore/Offshore 
Interface
Property Line
Right of Way
Routing Note
Sheet Note
Water Level
Unknown
Verified as Unknown 

olol

PIPELINE

PRODUCT Network Route

defines 
centerline 

for

transported
by

Pipeline Hierarchy

Metadata, Activity and Documents

7.0 Conceptual Model

LRS_NETWORK

TABLE_METADATATA

REFERENCE_MODE

1
2
3

1
2
3

enumerated
as

Abstract Classes

Pipelines

Table Metadata

assigns  measure to 
vertex on route

Was PODS Series

Was PODS Line

AsPt

Asset Points

Assets
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PIPE_GRADE_CL (2)

JOIN_TYPE_CL (2)

LONG_SEAM_WELD_TYPE_CL (2)

PIPE_MILL_LOCATION_CL (2)

PIPE_EQUIV_ASSET_TYPE_CL (2)

PIPE_MATERIAL_CL (2)

PIPE_ORIGIN_CL (2)

PIPE_SPECIFICATION_CL (2)

SMYS_CL (2)

VALVE_OPERATOR_TYPE_CL (2)

VALVE_FUNCTIONAL_STATUS_CL (2)

VALVE_MANUFACTURER_CL (2)

VALVE_FUNCTION_CL (2) VALVE_MATERIAL_CL (2)

VALVE_TYPE_CL (2)VALVE_OPERATOR_MANUFACTURER_CL (2)

EDIT_RESPONSE_CL (1)

Null Geometry – No Location
Relative – Online – Fixed LRS
Absolute – Online – Update LRS
Absolute – Online – Fixed LRS
Absolute – Offline – Update LRS for Point
Absolute – Offline – No LRS

NOTEolol

Coatingolol

PIPE_BEND GIRTH_WELDolol ololLAUNCHER_RECEVIER

APPLICATION_COMPANY <d>
APPLICATION_LOCATION <d>
APPLICATION_METHOD <d>
COATING_LAYER
COATING_LOCATION <d>
COATING_TYPE_CL <d>
DATE_APPLIED
HEAT_CAPACITY
IS_APPLIED_FOR_REPAIR <d>
MATERIAL_CL <d>
THICKNESS

BARREL_DIAMETER <d>
BARREL_ORIENTATION <d>
BARREL_SPECIFICATION <d>
BARREL_WALL_THICKNESS <d>
CORROSION_ALLOWANCE
LAUNCHER_RECEIVER_IDENTIFIER
MANUFACTURER <d>
MAXIMUM_PIG_DIAMETER
MAXIMUM_PIG_LENGTH
NOMINAL_PRESSURE_RATING 
IS_PORTABLE <d>
TOTAL_LENGTH (R)
TRAP_CLOSURE_TYPE <d>
LAUNCHER_RECEIVER_TYPE <d>

COATING_MATERIAL <d>
GIRTH_WELD_IDENTIFIER
GIRTH_WELD_TYPE <d>
LOCATION_METHOD <d>
VENDOR_IDENTIFIER

HORIZONTAL_ANGLE
PIPE_BEND_FABRI CATOR_NA
ME <d>
PIPE_BEND_RADIUS
PIPE_BEND_TECHNIQUE <d>
PIPE_BEND_TYPE <d>
VERTICAL_ANGLE

CPlCPt
Condition

Condition

INSPECTION_RANGEolol

Network Route may be

located on

INSPECTION_BEGIN_DATE
INSPECTION_END_DATE
INSPECTION_REASON <d>
INSPECTION_POINT_TYPE <d>
INSPECTION_LENGTH

INSPECTION_BEGIN_DATE
INSPECTION_END_DATE
INSPECTION_REASON <d>
INSPECTION_RANGE_TYPE <d>

All Conditions

PIPE_SPECIFICATION_CL (2)

LR_BARREL_ORIENTATION_CL (2)

LR_MANUFACTURER_CL (3)

NOMINAL_WALL_THICKNESS_CL (2)

LR_TRAP_CLOSURE_TYPE_CL (2)

LR_TYPE_CL (3) PBEND_FABRICATOR_NAME_CL (3)

PBEND_TECHNIQUE_CL (3)

PBEND_TYPE_CL (2)

COATING_APPL_COMPANY__CL (3)

COATING_APPL_METHOD_CL (2)

COATING_APPL_LOCATION_CL (3)

CLASS_DETERMINATION_METHOD_CL (2) CLASS_RATING_CL (1)

OP_PRESSURE_DET_METHOD_CL (2)

OP_PRESSURE_TYPE_CL (2) TEST_PRESSURE_MEDIUM_CL (2)

Test_Pressure_Reason_CL (3)

INSPECTION_REASON_CL (3)

INSPECTION_RANGE_TYPE_CL (2)

HIGH_CONSEQ_AREA_DETERMINE_METHOD_CL (2)

PIPE_OP_COND_PROVENANCE_CL (2)

LAYER_METADATA

UNIT_OF_MEASURE

are 
comprised of

REFMODE_BASIS_CL (1)

Arbitrary
2D Projected
3D Geoid
3D Projected
3D Slack Chain

REFMODE_TYPE_CL (1)

Interrupted and Adjustable (Re-route + Offset)
Interrupted and Not Adjustable (Engineering)
Uninterrupted and Adjustable (Continuous)
Uninterrupted and Not Adjustable (Mile Post)

REFMODE_UNITS_CL (1)

Meter
Foot
Survey Foot
Nautical Mile
Survey Chain
Survey Link
Survey Mile
Kilometer

PIPELINE_PRODUCT

IS_PRIMARY_PRODUCT <d>
PRODUCT_ID (NN)
PIPELINE_ID (NN)

transports

GEOMETRY_TYPE_CL (1)

point
polygon
polyline
table

GEOMETRY_REPRESENTATION_CL (1)

ST_GEOMETRY
SDO_GEOMETRY
Well Known Binary
Well Known Text

UNIT_OF_MEASURE_CL(2)

feet
meter
millimeter
mils
psi
bar
Centimeter
Unknown
Verified as Unknown

REDLINE *

UNIQUE_ID (pk, AN***)
AUDIT <dt>
DESCRIBE <dt>
HISTORY <dt>
REDLINE_FROM_MEASURE
REDLINE_TO_MEASURE
NETWORK_ROUTE_ID (AN)
ROUTE_NAME
NETWORK_ID (AN)
EFFECTIVE_DATE
ACTIVITY_TYPE <d>

dActivityType *** (1)

Create Route
Calibrate Route
Reverse Route
Retire Route
Extend Route
Reassign Route
Realign Route

L

L

L

L

L

L

LL

L L LL

L L

L

L L

L L

L

L

ReferenceMode

M easure  de fine d  by

COMMENT

COMMENT_AUTHOR
COMMENT_DATE
COMMENT_TEXT
TABLE_METADATA_ID (NN)
TABLE_RECORD_IDENTIFIER

PIPELINE_COMPANY

PL_COMPANY_NAME
PL_COMPANY_ACRONYM
IS_OPERATOR <d>
IS_OWNER <d>
NATIONAL_IDENTIFIER 
STATE_OR_PROVINCE_IDENTIFIER

OWNERSHIP

OWNER_COMPANY_ID (NN)
PIPELINE_ID (NN)
PERCENT_OWNERSHIP (NN)

MODULE_METADATA

MODULE_NAME
MODULE_VERSION_NUMBER
MODULE_RELEASE_DATE
MODULE_INSTALL_DATE
MODULE_DISPLAY_NAME
PODS_CERTIFICATION <d>

PODS_CERTIFICATION_CL (1)

PODS Standard (Type 1)
PODS Certif ied (Type 2)
Uncertified (Type 3)

PODS_VERSION

RDBMS_PLATFORM <d>
PODS_VERSION_NUMBER <d>
IS_ESRI_GEODATABASE <d>

RDBMS_PLATFORM_CL (2)

Oracle
MS SQL Server
PostGIS
ESRI File Geodatabase

CODE_LOOKUP_DOMAIN

MODULE_METADATA_ID (NN)
CODE_LOOKUP_NAME 
CODE_LOOKUP_LOGICAL_NAME
CODE_LOOKUP_TYPE <d>

CODE_LOOKUP_VALUE

CODE_LOOKUP_DOMAIN_ID (NN)
CODE_NAME
CODE_DESCRI PTION
CODE_STATUS <d>
CODE_STATUS_NOTES
CODE_SUPERSEDES_RFX (AN)*

DOMAIN_CODE_STATUS_CL (1)

Valid (Active)
Proposed (Not-Valid)
Retired
Superseded

ACTIVITYDOCUMENT DOCUMENT_CROSS_REF ACTIVITY_CROSS_REF

AT

ACTIVITY_DATE
ACTIVITY_NAME
ACTIVITY_PERFORMANCE <d>
ACTIVITY_TYPE <d>
ACTIVITY_SUMMARY
PARENT_ACTIVITY_RFX (AN)

DOCUMENT_PERFORMANCE <d>
DOCUMENT_TYPE <d>
FILE_NAME
FILE_PATH_URI
FILE_SYSTEM_TYPE <d>
MIME_TYPE <d>

ATTRIBUTE_METADATA_ID (AN)
DOCUMENT_ID (NN)
DOCUMENT_XREF_TYPE <d>
TABLE_METADATA_ID (NN)
TABLE_RECORD_IDENTIFIER groups &  

uni fi es

feature s

sourc e

doc um entation
groups or

organize s

DOCUMENT_RANGEolol

DOCUMENT_BOUNDARY

DOCUMENT_ID (NN)

DOCUMENT_ID (NN)

DEPENDENT_LAYER_TOPOLOGY_CL (1)

Disjoint
Meets
Equals
Contains
Covers
Overlaps
None

PIPELINE_COMPANY

OWNERSHIP

operated by

has percentage

has
percentage

COMMENTS *

MODULE_METADATA

PODS_VERSION

ATTRIBUTE_METADATA

CODE_LOOKUP_VALUE

Network Route

Defines measure
Units for

grouped 
by

All Tables

ACTIVITY

DOCUMENT

DOCUMENT_CROSSREF

ACTIVITY_CROSSREF

DOCUMENT_RANGEolol

DOCUMENT_OUTLINE

Cross
ref erence

cross-
ref erence

cross-
ref erence

outlines

range on
the route

CENTERLINE CENTERLINESEQUENCE

LRSNetwork1
2
3

1
2
3 enumerated as

CONTINUOUS_MEA_NETWORK

ENGINEERING_STA_NETWORK

mm

mm

ordered by

CALIBRATIONPOINT *

assigns
Measure

to

Location Model (Linear Referencing System  - LRS) [Optional]

L

L

L

L

L

L

LOCATION (L)

SURVEY_COORD_X (AN)
SURVEY_COORD_Y (AN)
SURVEY_COORD_Z (AN)
SURVEY_CRS_WKT_1
SURVEY_CRS_WKT_2

OPERATION (O)

DETERMINATION_DATE

AA AA

VALVE

PIPE_SEGMENTolol

olol

CLASS_LOCATION

OPERATING_PRESSURE

TEST_PRESSURE

CONSEQUENCE_SEGMENT

CROSSING_PIPELINE

InspectionRange

olol

olol

olol

olol

olol

olol

Asset

COATING
olol

PIPE_BEND

GIRTH_WELD

olol

olol

LAUNCER_RECEIVER
olol olol

Network Route

Assets

may be

located on

Condition

Network Route

Condition

may be

located on

PIPE_OPERATING_CONDITIONolol

Installed on

CrossingUtilityolol

CROSSING_HYDROLOGYolol

CROSSING_TRANSPORTATION
olol

PIPE_JURISDICTIONolol

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

BRANCH_CONNECTolol

CASING
olol

CLOSUREolol

ElevationPointolol

ELBOWolol

ExposureSpan
olol

FLANGEolol

MARKERolol

METERolol

MISC_FITTINGolol

PIPE_LENGTH
olol

REDUCERolol

TEEolol

InspectionPointolol

 comprised of 

 connects 

Operations

Network Route

Operations

may be

located on

REPAIR_SLEEVEolol

Location

REPAIR_DEVICEolol

is owned by

owns

ope rate s

PIPELINE_LOCATION_CL (1)

Onshore
Offshore
Onshore/Offshore
Unknown
Verified as Unknown

PIPELINE_TYPE_CL (3)

Dumpline
Export
Fiber Optic
Flowline
Flying Lead
Future Connection/Tie In
Gas Inject ion
Gas Lift
Gathering
Interconnect
Jumper
Lateral
Mainline
Pipe-In-Pipe Outer Pipe
Pipe-In-Pipe Inner Pipe
Production
Sales
Service
Site Piping
Storage
Sub-Sea Tie In Stub Line
Umbilical Main
Umblilical Infield
Water Inject ion
Well Tie
Unknown 
Verified as Unknown

PRODUCT_TYPE_CL (2)

CRD, Crude Oil
HVL, Highly Volat ile Liquid
PRD, Non-Volatile Liquid Product
NG, Natural Gas
W, Water
Unknown
Verified as Unknown

PRODUCT_SUB_TYPE_CL (Liquids) (3)

CRD-CRD, Crude Oil
CRD-CRW, Sweet Crude Oil
CRD-CRR, Sour Crude Oil
HVL-HVL, Highly Volat ile Liquid
HVL-OHV, Other Highly Volatile Liquid
HVL-CHM, Chemical
PRD-AA, Anhydrous Ammonia
PRD-LPG, Liquif ied Petroleum Gas
PRD-NGL, Natural Gas Liquids
PRD-ETH, Fuel Grade Ethanol
PRD-EPL, Abandoned Liquid Pipeline
PRD-RGS, Refined non-ethanol blended gasoline 
PRD-RFD, Refined fuel oil, diesel
PRD-RKJ, Refined kerosene, jet fuel
PRD-OTR, Other refined and/or non-HVL petroleum
PRD-ETB, Ethanol blended gasoline
PRD-BDB, Biodiesel blend
PRD-OBI, other biofuels
PRD-CO2, Carbon Dioxide
Unknown
Verified as Unknown

NG-PG, Propane Gas
NG-MG, Methane Gas
NG-SG, Synthetic Gas
NG-HG, Hydrogen Gas
NG-NG1, Pipeline or tariff quality natural gas
NG-NG2, Wet but non-sour natural gas
NG-NG3, Sour but non-wet natural gas
NG-NG4, Wet, sour natural gas
NG-OTG,  Other Gas
NG-EPG, Abandoned or Empty Gas Pipeline
Unknown
Verified as Unknown

PRODUCT_SUB_TYPE_CL  (Gas) (3)

PIPELINE_SYSTEM_TYPE_CL (2)

Distribution
Gathering
Transmission
Unknown
Verified as Unknown

 OPERATIONAL_STATUS_CL (2)

Abandoned
Active
Conceptual
Decommissioned
Design
Idle
Inactive
Proposed
Removed
Unknown
Verified as Unknown

MetaData

TABLE_METADATA

REFERENCE_MODE

NETWORK_ID (NN) <ENUM>
REFMODE_BASIS <D>
REFMODE_TYPE <D>
REFMODE_UNITS <D>
IS_PRM <D>
PARENT_REFMODE_RFX (AN)
START_MEASURE

NOTE

is prim ary or

is secondary

OPt

olol annotate s or comme nts

on fe ature s

NOTE_LABEL
NOTE_TYPE <d>

AT

LAYER_METADATA

ALLOW_GAP <d>
ALLOW_OVERLAP <d>
ALLOW_NULL_GEOMETRY <d>
DEFINITION_QUERY
DEPENDENT_LAYER_RFX (AN)
DEPENDENT_LAYER_TOPOLOGY <d>
LAYER_LOCATION_MODE
TABLE_METADATA_ID (NN)

are c omprise d ofmay re qui re  the 

prese nc e of

UNIT_OF_MEASURE

UNIT_OF_MEASUREMENT <d>

LL

L

L

L

NetworkRoute
defines

M easure

for

APg

OPl

show the

location al ong 

a pipeli ne

show the

boundary  or

e xtent

groups/

categorizes

All Tables

feature

doc um entation

feature

activi ti es

FILE_SYSTEM_TYPE_CL (2)

Network Drive
SharePoint
FileNet
Documentum
Portal
Google Drive
Dropbox
AWS S3
Unknown
Verified as Unknown

ACTIVITY_TYPE_CL (3)

Assessment
Baseline Assessment
Pipeline Re-Route
Pipeline Replacement
Repair
Risk Analysis
Class Location Analysis
HCA Determination
Pressure Test
Uprate/Downrate
Incident
Data Correction
Route Repair
Bulk Data Loading
ILI Inspection
CP Inspection
ROV Inspection
Visual Inspection
Engineering Assessment
NDT Inspection
Mitigat ion
Remediation
Patrol or Survey
Public Awareness
Structure Audit
Regulatory Audit
Unknown
Verified as Unknown

DOCUMENT_TYPE_CL (3)

Alignment Sheets
Survey Results
Pipe Tally
Inline Inspection Report
CP Inspection Report
ROV Inspection Report
Inspection Tally
P&ID Diagram
Visual Inspection Report
Video
Continuous Surface
Final Report
Preliminary Report
Testing Results
Isometric
Schematic
Piping Diagram 
MOC Document
Engineering Assessment
MAOP Assignment
Diagram
Map
Picture\Photograph
Unknown
Verified as Unknown

BRANCH_CONNECTolol

CASING
olol

CLOSUREololELBOWolol FLANGEolol

METERolol

MISC_FITTING
olol

PIPE_LENGTH
olol

REDUCERolol TEEolol

REPAIR_SLEEVEololREPAIR_DEVICEolol

BRANCH_CONNECT_TYPE <d>
BRANCH_NOM_WALL_THICKNESS <d>
BRANCH_OUTSIDE_DIAMETER <d>
MANUFACTURER <d>
SPECIFICATION <d>
TAP_METHOD <d>

ELBOW_RADIUS
GRADE <d>
HORIZONTAL_ANGLE
INLET_OUTSIDE_DIAMETER <d>
MANUFACTURER <d>
MATERIAL <d>
NOMINAL_WALL_THICKNESS <d>
OUTLET_OUTSIDE_DIAMETER <d>
SPECIFICATION <d>
VERTICAL_ANGLE

GRADE <d>
INLET_OUTSIDE_DIAMETER <d>
MANUFACTURER <d>
MATERIAL <d>
OUTLET_OUTSiDE_DIAMETER <d>
REDUCER_TYPE <d>
SPECIFICATION <d>

BRANCH_OUTSIDE_DIAMETER <d>
INLET_OUTSIDE_DIAMETER <d>
MANUFACTURER <d>
MATERIAL <d>
NOMINAL_WALL_THICKNESS  <d>
OUTLET_OUTSIDE_DIAMETER <d>
SPECIFICATION <d>
TEE_TYPE <d>

FLANGE_TYPE <d>
MANUFACTURER <d>
NOMINAL_PRESSURE_RATING
SPECIFICATION <d>

CLOSURE_TYPE <d>
MANUFACTURER <d>
OUTSIDE_DIAMETER <d>

BRANCH_CONNECT_ID (AN)
MANUFACTURER <d>
METER_NUMBER
METER_STATUS <d>
METER_TYPE <d>
SERIAL_NUMBER

MISC_FITTING_TYPE <d>

REPAIR_DEVICE_MANUFACTURER <d>
REPAIR_DEVICE_MATERIAL <d>
REPAIR_DEVICE_TYPE <d>

IS_PRESSURIZED <d>
IS_WELDED_TO_PIPE <d>
PRESSURE_RATING
REPAIR_SLEEVE_MANFUACTURER <d>
REPAIR_SLEEVE_MATERIAL <d>
REPAIR_SLEEVE_TYPE <d>

BAR_CODE
DS_WELD_IDENTIFIER
HEAT_NUMBER
LENGTH_IDENTIFIER
LONG_SEAM_CLOCK_POSITION
LONG_SEAM_ORIENTATION
LONG_SEAM_TYPE <d> 
LONG_SEAM_WELD_TYPE <d> 
US_WELD_IDENTIFIER

CASING_LENGTH
IS_INSULATED <d>
IS_VENTED <d>
MATERIAL <d>
NOMINAL_WALL_THICKNESS <d>
NUMBER_OF_VENTS
OUTSIDE_DIAMETER <d>
SEAL_TYPE <d>

le ngth repres entation of point location

conne cts

ELEVATION_POINTolol

DEPTH_OF_COVER
DEPTH_UNDER_WATER
ELEVATION_BOP
ELEVATION_COP
ELEVATION_GROUND
ELEVATION_TOP
MEASURED_DATE
MEASUREMENT_METHOD <d>

EXPOSURE_SPAN
olol

EXPOSURE_SPAN_TYPE <d>
IS_INTENTIONAL <d>
IS_ORIGINAL_CONSTRUCTION <d>
IS_SUPPORTED<d>
SPAN_LENGTH
SPAN_HEIG HT
SPAN_HEIG HT_LOCATION_OFFSET

MARKER

MARKER_IDENTIFIER
MARKER_INSTALLATION_DATE
MARKER_TYPE <d>
MARKER_NUMBER

OUTSIDE_DIAMETER_CL (2)

MISC_FITTING_TYPE_CL (2)

GW_TYPE_CL (2)

GW_LOCATION_METHOD_CL (2)

PIPE_MANUFACTURER_CL (3)

appli ed to .. .

and re qui re s 

the e xiste nce 

of ...

BC_TYPE_CL (2)

BC_MANUFACTURER_CL (3)

BC_TAP_METHOD_CL (2)

ELBOW_GRADE_CL (2)

ELBOW_MANUFACTURER_CL (3)

ELBOW_MATERIAL_CL (2)

ELBOW_NOM_WALL_THK_CL (2)

TEE_TYPE_CL (2)

TEE_MANUFACTURER_CL (3)

TEE_MATERIAL_CL (2)

FLANGE_TYPE_CL (2)

FLANGE_MANUFACTURER_CL (3)

CLOSURE_TYPE_CL (2)

CLOSURE_MANUFACTURER_CL (3)

METER_STATUS_CL (2)

METER_TYPE_CL (2)

METER_MANUFACTURER_CL (3)

LONG_SEAM_TYPE_CL (2)

REPAIR_DEVICE_TYPE_CL (2)

REPAIR_DEVICE_MATERIAL_CL (2)

REPAIR_DEVICE_MANUFACTURER_CL (3)

REPAIR_SLEEVE_MATERIAL_CL (2)

REPAIR_SLEEVE_TYPE_CL (2) REP_SLEEVE_MANUFACTURER_CL (2)

CASING_SEAL_TYPE_CL (2)

INSPECTION_POINTolol

Location

Location

ANGLE
IS_BELOW_LINE <d>
CLASS_LOCATION_RATING <d>
CLEARANCE
CROSSING_NAME
CROSSING_OWNER
EASEMENT_DS
EASEMENT_US

CROSSING

CROSSING_PIPELINE
olol

Network Route may be

located on

CROSSING_UTI LITY
olol

CROSSING_HYDROLOGYolol CROSSING_TRANSPORTATIONolol

IS_BELOW_GROUND <d>
IS_BONDED <d>
PIPELINE_COATING <d> 
PIPELINE_DIAMETER <d>
PIPELINE_MATERIAL <d>
PIPELINE_TYPE <d>
PIPE_TO_GROUND_ON
PIPE_TO_GROUND_OFF

IS_BELOW_GROUND <d>
IS_BONDED <d>
UTILITY_TYPE <d>
UTILITY_VOLTAGE

FLOODPLAIN_TYPE <d>
IS_NAVIGABLE_WATERWAY <d>
HYDROLOGY_TYPE <d>

IS_HEAVY_HAUL_ROAD <d>
IS_PATROLLED_ROAD <d>
IS_PUBLIC_ROAD <d>
NUMBER_OF_LANES
TRANSPORTATION_TYPE <d>

All Locations

L L L L

OPL

Operations

Operations

CLASS_LOCATION OPERATING_PRESSURE TEST_PRESSURE CONSEQUENCE_SEGMENTolol olol olol olol

Network Route may be  

located on 

PIPE_OPERATING_CONDITIONolol

Was MAOPRating (MOP)

CLASS_LOCATION_RATING <d>
DETERMINATION_AUTHORITY
DETERMINATION_METHOD <d>

DETERMINATION_AUTHORITY
DETERMINATION_METHOD <d>
PRESSURE
PRESSURE_CALCULATED_AS
PRESSURE_TYPE <d>
PRESSURE_GROUP

TESTPRESSURE_DURATION
TESTPRESSURE_MEDIUM <d>
TESTPRESSURE_MAX_ELEVATION
MAX_PRESSURE_AT_MIN_ELEVATION
TEST_PRESSURE_MIN_ELEVATION
MIN_PRESSURE_AT_MAX_ELEVATION
ORIGINAL_TEST_LENGTH
REASON_FOR_TEST <d>
TEST_PRESSURE_DATE
TEST_PRESSURE
TEST_PRESSURE_G ROUP
TEST_STATION_ELEVATION
TEST_STATION_PRESSURE

DETERMINATION_AUTHORITY
DETERMINATION_METHOD <d>

IS_ABOVE_GROUND_PIPE <d>
IS_ABOVE_WATER <d>
IS_HDD_SEGMENT <d>
IS_OFFSHORE <d>
POP_CONDITION_PROVENANCE <d>

All Operations

PIPE_JURISDICTIONolol

CITY
COUNTY <d>
STATE <d>
COUNTRY <d>

L L L L L L

EXPOSURE_SPAN_TYPE_CL (2)

ELEV_PT_MEASURE_METHOD_CL (2)

AT

Refe re nce  UO M,  

Tag Rule s

desc ri be  the domain 

assigned to whi ch attribute

aT

NetworkRoute

Model MetaData

Documentation MetaData

TableMetaData
ide ntif ie s

table  for

feature

BUSINESS_RULE

RULE_XML
PODS_CERTIFICATION <d>

rules de f ined

for route
TABLE_RULE_CROSS_REF

TABLE_METADATA_ID (NN)
LAYER_METADATA_ID (AN)
ATTRIBUTE_METADATA_ID (AN)
NETWORK_ROUTE_ID (AN)
RULE_ID (AN*)
UOM_ID (AN*)
PRECEDENCE_RANK

INSPECTION_POINT_TYPE_CL (2)

CODE_LOOKUP_TYPE_CL (1)

Enumeration (Type 1)
PODS Managed (Type 2)
Unmanaged (Type 3)LL

BUSINESS_RULE

TABLE_RULE_CROSSREFL

L

ATTRIBUTE_METADATA

MODULE_METADATA_ID (NN)
TABLE_METADATA_ID (NN)
ATTRIBUTE_NAME (NN)
ATTRIBUTE_LOGICAL_NAME (NN)

Valve (s) s erve /deli ve rs

/me asure s f low at a

branch connection

VENT

CASING_ID (AN)*
MATERIAL <d>
NOMINAL_DIAMETER <d>
VENT_TYPE <d>

EQUIVALENT_PIPE_ASSET (EA)

PIPE_SEGMENT_ID (fk,AN)

AA

ep

ep

ep

ep

ep

ep

ep

ep

ep

L L L

Site
may be  located

near or inside a

site

ABSTRACT_POINT (APt)

FEATURE_G EO METRY

ABSTRACT_POLYLINE (APl)

FEATURE_G EO METRY

epep

ep

ep ep ep ep ep ep

PIPE_SEGMENT_TYPE_CL (2)

olol

Ve nts 

SITE_TYPE_CL (3)

Above Ground Installation
Compressor Station
Coupon Site
Ground Bed
Facility
Floating Production Storage and Offloading (FPSO)
Meter Station
Monitoring Stat ion
Office
Plant
Platform
Pump Station
Tank Farm
Test Stat ion
Rectifier Station
Site
Subsea Manifold
Subsea Termination Assembly
Subsea Tie-in
Subsea Well Tree
Terminal
Valve Station
Warehouse
Wellhead Assembly
Unknown
Verified as Unknown

SITE_PIPELINE_INTERACTION_CL (2)

Pipeline Start
Pipeline End
Pipeline/Site Pass-thru
Unknown
Verified as Unknown

SITE

SITE_BOUNDARY

SITE_CENTROID

SITE_PIPELINE_LOCATION

SITE_LAYOUT

Ad-hoc
Baseline Inspection
Incident Response
Planned Inspection
Report  Response
Regulatory Compliance
Unknown
Verified as Unknown

Aerial Patrol
CIS
Class Patrol
Direct Assessment
Encroachment Survey
Guided Wave Extent
Inline Inspection (ILI)
Line Survey
ROV
Unknown
Verified as Unknown

L

Natural Gas
Oil
Sewer
Storm Water Drainage
Volatile Liquids
Water Distribution
Unknown
Verified as Unknown

CROSSING_PIPELINE_TYPE_CL (2)

Arroyo or Wadi
Bayou
Canal
Channel
Coastal Zone
Creek
Ditch
Drain
Jurisdictional Wetland
Lake
Marsh or Swamp
Pond
River
Stream
Unknown
Verified as Unknown

CROSSING_HYDROLOGY_TYPE_CL  (2)

City Street
County Highway
Interstate Highway
Railroad
Road
Seasonal Road
State Highway
Trail
US Highway.
Unknown
Verified as Unknown

CROSSING_TRANSPORTATION_TYPE_CL  (2)

Gas HCA due to Dwelling Count
Gas HCA due to Identified Site
Gas HCA due to High Occupancy Location
Gas HCA due to Class III or IV
Liquids Could Aff ect Segment
Unknown
Verified as Unknown

Documentation
Application
SME
Unknown
Verified as Unknown

MAOP
MOP
Grandfather OP
Five Year Highest  OP
Unknown
Verified as Unknown

Class 1
Class 2
Class 3
Class 4
Unknown
Verified as Unknown

Sliding Mile
Cluster
Unknown
Verified as Unknown

Air
Inert Gas
Nitrogen
Water
Unknown
Verified as Unknown

Hydrostatic Test
In-service pressure Test
Integrity Assessment Test
Original Mill Test
Pressure Test
Strength Test
Uprating Test

Condition as Discovered
Condition by Design
Unknown
Verified as Unknown

PIPELINE_PRODUCTL
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Table (Object)Measure Located Polyline

Measure Located Feature

Inheritab le Abstract Class

Coordinate Located Feature

Abstract Class
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3 Enumeration

Domain (Type 1-3)

Centerline (LRS) Class

Wormhole relationship

Inheritance (Dashed=Optional)

1..M Relationship (Implied)

olol
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Either/Or Inheritance
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Coordinate Located Polyline

M-Aware Network Route

Measure Located Point
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representation
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SITE

SITE_NAME
SITE_TYPE <d>
PARENT_SITE_RFX 
(AN)

SITE_CENTROID

SITE_ID (NN)

APt

SITE_LAYOUT

SITE_ID (NN)

SITE_BOUNDARY

SITE_ID (NN)

APl

APg

Is centroi d of

Is pl an-vi ew

sche mati c of

Is outline

of

SITE_PIPELINE_LOCATION

SITE_ID (NN)
PIPELINE_ID (NN)
SITE_PIIPELINE_INTERACTION <d>

OPt

starts,  ends or

Pas ses-thru i n

Contains

start,  end or

Pas ses-thru

contains/

groups/

organize s

YES_NO_NA_CL (1)

Yes
No
Not Applicable
Unknown

VALVE_JOIN_TYPE_CL (2)

VALVE_OUTSIDE_DIAMETER_CL (2)

VALVE_SPECIFICATION_CL (2)

CASING_MATERIAL_CL (2)

CASING_NOM_WALL_THK_CL (2)

CASING_OUTSIDE_DIA_CL (2)

ELBOW_OUTSIDE_DIA_CL (2)

ELBOW_SPECIFICATION_CL (2)

FLANGE_SPECIFICATION_CL (2)

BC_NOM_WALL_THK_CL (2)

BC_OUTSIDE_DIA_CL (2)

BC_SPECIFICATION_CL (2)

REDUCER_OUTSIDE_DIAMETER_CL (2)

REDUCER_MANUFACTURER_CL (3)

REDUCER_MATERIAL_CL (2)

REDUCER_TYPE_CL (2)

REDUCER_SPECIFICATION_CL (2)

TEE_NOM_WALL_THK_CL (2)

TEE_SPECIFICATION_CL (2)

COUNTRY_CL (2)

Dependent on 
Implementation Location

STATE_CL (2)

Dependent on 
Implementation Location

Ad-hoc
Bell-hole
Direct Assessment
Guided Wave
ILI Verification Dig
ROV Point  Inspection
Unknown
Verified as Unknown

COUNTY_CL (2)

Dependent on 
Implementation Location

CRS_WKT_1
CRS_WKT_2
MODULE_METADATA_ID (NN)
TABLE_CATEGORY
TABLE_GEOMETRY_TYPE <d>
TABLE_SPATIAL_DATA_TYPE <d>
TABLE_CODE
TABLE_NAME
TABLE_LOGICAL_NAME
TABLE_LOGICAL_HIERARCHYPATH 

CODE_LOOKUP_CROSS_REF

ATTRIBUTE_METADATA_ID (NN)
CODE_LOOKUP_DOMAIN_ID (NN)

AT

L LL

olol

Domain assigned to

groups

def ines

Network RouteAssets Po ints located on enginee ring

stati oning

PODS_VER SION_CL (2)

1.0
1.1
7.0
7.0.1

De scribes  each domain

value  in a dom ai n

audio/aac
applicat ion/x-abiword
applicat ion/octet-stream
video/x-msvideo
applicat ion/vnd.amazon.ebook
applicat ion/octet-stream
applicat ion/x-bzip
applicat ion/x-bzip2
applicat ion/x-csh
text/css
text/csv
application/msword
applicat ion/vnd.ms-fontobject
applicat ion/epub+zip
applicat ion/ecmascript
image/gif
text/html
image/x-icon
text/calendar
applicat ion/java-archive
image/jpeg
applicat ion/javascript
applicat ion/json
audio/midi
video/mpeg
applicat ion/vnd.apple.installer+xml
applicat ion/vnd.oasis.opendocument.presentation
applicat ion/vnd.oasis.opendocument.spreadsheet
.application/vnd.oasis.opendocument.text
Continued ...

AA

LPt

is subcl ass of  . ..

REDUCER_GRADE_CL (2)

PipeSegment
Is

 comprise d

 of

Valve (s) s erve /deli ve r

/moderate f low at a

branch connection

VALVE_POSITION_CL (2) VENT_MATERIAL_CL (2)

VENT_NOMINAL_DIAMETER_CL (2)

VENT_TYPE_CL (2)

LONG_SEAM_WELD_TYPE_CL (2)

ARp

COATING_LOCATION_CL (3)

ep Equivalent Pipe Asset

Attribute names ending in ID represent Primary Key or Foreign Key fields.
Attribute names ending in _RFX represent the parent ID record for a reflexive or self-relat ionship.
Attribute names ending in _IDENTIFIER indicate a field used for identification ( non-database)

NN or AN stands for Not Null or Allow Null on Foreign Key constraints.

<d> indicates the field is qualified by a domain or check-constraint.

(1), (2) or (3) in the domain or Code Lookup indicates a 1) managed domain, 2) standard domain, 
3) free-form domain.

An asterisk (*) indicates a special condit ion for the attributes in a table.

<dt> indicates the use of a data type such as AUDIT, HISTORY, or DESCRIBE.

MIME_TYPE_CL (3) (I)

COATING_TYPE_CL (2)

COATING_MATERIAL_CL (3)

Abstract Class Types
Abstract classes  are used to simplify the design and documentation of a model. An 
abstract class represents a concept that needs to be described or utilized within a logical 
model. 

Abstract classes  are represented by the letters that follow the name of the abstract class 
in the remainder of the logical model to indicate that each table describing a element in 
the model has the attributes and relationships defined in and by these abstract classes.

All tables in  the PODS model must belong to one of the following abstract class types :
• PipelineFeature (*) – a point or linear feature or event on or along the pipeline
• abstractTable (aT) – a table without geometric or geographic representation of position
• abatractPolygon (aPg) – a record with a polygonal or area demarcating location
• abstractPoint (aPt) – a record with a point location not associated with the pipeline
• abstractPolyline (aPl) – a record with a linear location not associated with the pipeline
• NetworkRoute (NR) – a network route feature designed to hold measure or stationing

Pipeline Features must belong to one of the following abstract class types:
• Asset (As) – Installed devices or product containment that require maintenance
• Condition (C) -  The state or condition of installed assets or the pipeline
• Location (L) – Denotes a location either marked or understood or recorded
• Operation (O) – A classification based on assessment or qualification

Assets, Conditions, Locations and Operations must then be implemented as one of:
• Point (Pt) – a record with a point location on or along a pipeline
• Polyline (Pl) a record with a linear location on a pipeline

If a table is implemented as a Asset (as)  then a PipelineFeaturePoint can also implement 
or inherit from:
• Equivilant PipeAsset (Eq) – a PipelineFeaturePoint Assset (*/Pt/As) representing the 

point location of linear pipeSegment feature (aka a valve or pipe_bend)

Linear Reference System (LRS) Location Model
Linear Referencing Systems (LRS) tables describe how networks of M-Aware polyline 
routes are organized and managed for the purpose of locating ‘elements’ on or along a 
pipeline using a ‘measured’ distance along the route from the s tart of the route. The term 
route in this instance is not the old PODS route but rather is the definition of a ‘ESRI’ M-
Aware Polyline Route.  Each vertex of the polyline feature has a XYZM value denoting the 
geographic position of the vertex and the measured dis tance along the route from the 
start of the route. Routes can be joined end to end to form a connected network of lines.  

An enumeration (or list of numbers) is used to define the primary key for a given network 
these are stored in the LRSNetwork. The description of the main tables is listed below:

• CalibrationPoints are stand-alone point geometries  containing measure values that are 
used to ‘calibrate’ or ‘set’ the measure for any given route. Each calibration point 
belongs to a s ingle ‘route’ in a s ingle ‘network’. Store the information for equation 
points in CalibrationPoint.

• Centerline stores the polylines that are linked together to form a network regardless of 
what network the polyline geometries belong to. Where multiple routes from 
different networks share common geometry with routes from another network 
then only one centerline feature is present.

• CenterlineSequence is a table storing the sequence of routes in a given network. 
• ContinuousMeasureNetwork are M-Aware Polyline features representing the ‘routes’ in 

the previous PODS models (6.0 or earlier). These can be formed together end-to-
end point in a network but for purposes of modeling pipelines these are considered 
‘stand’ alone features where ‘events’ do not cross from one to the other.

• EngineeringStationNetwork represent a different network where each route comprises  
a section of the ‘continuous’ measure network.

• Redline represent ‘annotations’ or ad-hoc notes which include graphical representation 
used to help define or guide editing tasks.

• The LRS tables defined in the location model are based on the ESRI ArcGIS for Pipeline 
Referencing (APR) Location Model tables . If linear referencing (continuous measure 
or engineering stationing)  are not used to locate features along pipeline routes – 
these tables do not need to be POPULATED. Implementing LRS within PODS Next 
Gen does not require adoption or use of the ESRI APR software tools. However, 
PODS next Gen  has been designed to work seamlessly with APR if needed.

• Derived Network Measure Fields - The italicized fields inside the dashed boxes  
represent ContinuousMeasureNetwork measure values can be derived from the 
cumulative total of the stationing of the EngineeringStationNetwork route 
features. 

Design Notes

This poster comprises both a conceptual and logical model design notes. The poster is designed to 
be read from upper left, downwards and the from upper right and downwards. For the designer it 
is difficult to perform and document a conceptual model and logical des ign without reverting back 
to the terms ‘tables’ and ‘attributes’ and ‘relationships’. In some cases, the design is best 
explained in these terms.

The principles for design were to utilize what worked in previous PODS models including the 
relational and spatial model.  The des ign uses  existing patterns  if they still make sense or there 
was not a better way. Every attempt was made to remove any element that was  not necessary, to 
keep things simple, and to use common ‘pipeline’ terms rather than data modeler terminology. 
Every attempt was made to keep the abstract classes as straight forward as possible.

At this stage of the design no decision about feature, table, attribute ‘SourceCL’ information has  
been finalized. Part of ‘SourceCL’ construct is covered in the PipelineFeature abstract class. The 
final decision has not been made regarding this. Domains and Code-Lookup tables are considered 
to be synonymous with each other containing, at a minimum, a code and description value.
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The poster is designed to be read starting with the text boxes along the 
bottom of the diagram, then from the upper left, downwards and then 

from the upper right and downwards. 

Understanding this diagram
This diagram shows the schema of the PODS 7.0 data model. The diagramming style 
incorporates conceptual and logical model elements.

Each block represents a table. The color coding for the table header indicates  what kind of 
table it is  or what type of ‘feature’ or ‘geometry’ it represents.

The icons in  the table header further indicate the geometric representation of records  in 
the table – typically these are rows (table), points, lines or polygons .

The grey table headers represent the ‘abstract’ classes that the table inherits attributes 
and relationships from. 

Under the table header is a listing of the attributes  that are used to describe the rows in 
the table. 

Tables with Orange table headers represent geodatabase domains or relational database 
management system code lookup tables. These are used to contain valid value lists  for a 
field in a table. Domain or code-lookup tables have a ‘CL’ suffix appended to the table/
domain name. 

The connectors between tables (the lines with crows feet at one or both ends) denote a 
‘relationship’ between a primary key in  one table to a foreign key field  in another table. 
These relationships typically represent a parent-to-child or origin-to-destination 
relationship. These relationships assume that child records can not be present in the 
database without a parent record in the origin table.

This table nomenclature or style is  used because it is similar to the style used for 
documenting APDM and PODS Spatial Geodatabase models. It is  used to maintain 
continuity between the old and new models to facilitate model understanding. 

For domains with the * appended to the title see the ‘NOTES’ section.

How to read this diagram
Read the text in the box left of this one first.

Understand the legend and what the colors and the symbols mean. It is assumed that the 
reader has  some knowledge of database terminology, the ESRI Geodatabase and database 
terms. The text bes ide the legend describes  some of the text and labeling conventions  
used in this diagram.

The box in  the upper left corner represents the simplest and highest level schema of the 
entire data model. The remainder of the boxes break the model down into further detail.

Understand how the Abstract Classes and the Linear Referencing System (location model) 
work. Abstract classes are building blocks that are used to represent attributes and 
inheritance that are ‘passed’ onto leaf tables. A leaf table in this diagram will be 
implemented as a physical table in the final database. The leaf table will inherit and 
implement all the attributes and relationships passed onto it from each abstract class it 
inherits from. Abstract classes designations  are show as a series of letter codes (one for 
each abstract class type) in grey boxes with triangles and connectors beneath them. All 
tables in  the model inherit from one or more abstract classes.

The metadata tables are critical to maintain a standard deployment of the schema and the 
structure of how data are stored in  the database. 

The Pipelines section describe how the pipeline systems are organized as pipelines and 
sites.

The Assets , Conditions, Locations and Operations sections show tables the describe the 
core elements of these units with in  the PODS models. All tables in PODS belong to one of 
the LRS, Metadata, Pipelines, Assets, Conditions, Location or Operations groups. 

The following abstract classes  can be implemented by any leaf/concrete table:
• Describe (D) – Comments, remarks  and description fields
• History (H) – From and To Dates marking the time the record changed in the database
• Audit (Au) – The creator and last editor audit information

These attributes describe all tables in the model regardless of what abstract class the table 
originates from: 
• UniqueID – a unique primary key containing a GUID value
• featureGometry – the field used to store the geometric representation of the feature
• preserveRelateID – a field used to preserve relationships during data migration or data 

editing operations

All tables inherit from a collection of abstract classes. The grey boxes indicate the letter 
codes representing the abstract class the table inherits from. For example, the valve table 
inherits from D/H/Au/As/*/Pt/Eq or the Describe, History, Audit, Asset, PipelineFeature, 
Point and EquivilantPipeAsset abstract classes.

NOTE:  How each table in the model inherits attributes and relationships from one or 
more abstract classes (represented by the grey boxes). Attributes ending with the suffix ID 
are primary key or foreign key relationship values. The <d> after the attribute indicates 
that the attribute is  validated by a geodatabase domain or a code-lookup table. 

These fields are not considered part of the PODS Lite Core but are shown here as  they 
could be added during the creation of the APR networks using the ESRI ArcG IS for Pipeline 
Referencing network creation process.

NOTE: PODS 6.0 and ealier to PODS 7.0
The ContinuousMeasureNetwork replace the previous PODS Routes. These features  
contain measure values along the route in a continuous and un-interrupted state. The 
EngineeringStationNetwork replace the previous PODS Series.  These feature contain 
station values along each route. But the sum of the engineering series stationing 
connected end-to-end form the measure values of the parent 
‘ContinuousMeasureNetwork’ feature. Routes are the parents to Series. PODS NextGen 
provides an explicit foreign-key relationship from ContinuousMeasure to 
EngineeringStationNetwork.  This relationship exists in the APR software between 
‘continuous’ and ‘engineering’ network but does not exis t as a relationship in the model. 

For a pipeline system utilizing linear referencing to locate features. Each physical Pipeline 
in the model has one ContinuousMeasureNetwork route per pipeline. Each physical 
Pipeline many have one or more EngineeringStationNetwork routes. Each 
ContinuousMeasure route should be comprised of one or more EngineeringStation routes 
connected to each other in  sequence, end point to end point. All routes in either table 
may have negative measure values.

MetaData
Metadata tables are used to describe generic non-spatial elements and to capture or 
codify ru les about the structure and content of the model.  Metadata is comprised of the 
following three groups:
• TableMetadata – Describes the structure and content of tables, modules , and layers  in 

the model. Modules  can be added to the ‘base’ model (as shown here), tables 
store information about ‘things’ on or along the pipeline. TableMetadata also 
describes the rules on if geometric features are required for the table. Layers are 
used to sub-type tables into groups of data within a table but also define rules for

• features such as  gap/overlap and cross layer dependency (cannot have coating with out 
pipe, cannot have gaps in  active pipes, what is internal and external coating etc.). 
These section also describes business rules and units of measure and how domains 
and code-look up tables  are organized and used in the model. 

• ModelMetadata –Describes the model version and the reference modes (if any) used in 
the data model. ReferenceMode describes all the ‘route networks’ or ‘measure/
stationing’ systems within the model. 

• DocumentationMetadata – Allows the user to capture links to documents (and the 
spatial position/boundary of those documents ) and describe activities that occur 
on or along the pipeline. Allows the user to capture notes or make comments 
about any record in  the model. 

• A Note about Notes:  Notes  are a generic container for comments and additional notes 
describ ing any ‘element’ in the model. Notes replaces routing, sheet, and field  
notes and can be placed as a ‘online’ point, or can be used as a generic note about 
some ‘element’ without a spatial position by keeping the SHAPE or GEOMETRY 
attribute NULL. 

The metadata tables are the key to managing data within a PODS 7.0 data model using a 
consistent, standard and documented approach.

Assets
Assets represent the installed components that comprise the pressurized product 
containment and transportation aspect of the pipeline. Assets  may not contain product 
but are installed and by virtue of being installed they require regular maintenance and 
inspection. Assets exist as real-world features  and are almost always represented as points 
or polylines on or along the pipeline routes. The s tructural and functional integrity of 
assets degrade over time, and therefore ‘Conditions’ are used to measure the ‘state’ of an 
asset over time. Two important assets are Valve and PipeSegment. Valves are used to 
moderate or constrain flow. A valve is a equivalent pipe asset meaning that a valve is 
represented as a point on the map (from the valve table) but will also have a length that is 

described as pipe characteristics in a related record in the PipeSegment table. A 
PipeSegment represents a continuous section of pipe. PipeSegments are a larger master 
segment comprised of many lengths or joints  of pipe that share common attributes (as 
shown on the left). A PipeSegment can also represent the length and pipe characteristics 
of a point feature such as a valve or other point fitting (bend, meter, reducer etc.) as 
shown in the ‘Asset’ section of the Conceptual Model (far left). The relationship between 
point and line is  defined as a ‘detail’. The attributes of both Valve and Pipe describe the 
physical aspects rather than ‘conditional’ or ‘operational’ aspects. These are described by 
overlain ‘Condition’ features.

Conditions
Conditions represent the ‘state’ or ‘condition’ of the pipeline. Conditions also represent 
the results of an activity such as  an inspection (such as in line inspection, a close interval 
survey or a pipe exposure/bell hole inspection). Conditions represent the current ‘state’ of 
the pipeline and record previous or h is torical states of the pipeline as the conditions  
change over time. Conditions are discovered or measured as  a result of an ‘Activity’, such 
as an inspection, that is performed on or along the pipeline. Activities are described in  the 
DocumentMetadata section of the model.

Operations
Operations are a classification of a part of the pipeline system based on need for 
organization or as the result of analysis of the pipeline and the surrounding geography. 
Operating areas, operating pressure, high consequence areas and Class Location are forms 
of classification or organization of the pipeline. Operations do not reflect the ‘state’ of the 
pipeline rather reflect how the pipeline is organized or classified either manually or by 
virtue of the geography surrounding the pipeline or the operating limitations of the 
pipeline.

NOTES:
The three domains dLRSNetworks, dReferentMethod, and dActivityType are not named using the 
PODS Standard <DomainName>CL nomenclature. These domains  are required by ESRI 
Geodatabase to be implemented as-is. If they are not present in the model then, the ESRI APR 
software will create them in the Geodatabase when the APR software is installed and configured. 

superse de d

by ne w value

CODE_STATUS_CL (1)

Not valid
Retired
Superseded
Valid

LAYER_LOCATION_MODE_CL (1)

Online
Offline

dLRSNetworks *** (1)

Engineering Stationing Network
Continuous Measure Network
ENGINEERING_STA_NETWORK

dReferentMethod *** (1)

X/Y
Length
Stationing
ENGINEERING_STA_NETWORK
VALVE
PIPE_SEGMENT

olol
OPl

Abstract Data Typedtdt

PRODUCT_SUB_TYPE_CL domain is displayed 
as two domain lists for illustrative purposes; 

one for liquids, one for gas. In the PODS 
model there is only one code look-up table.

Not all operations require determinationMethod and 
determinationAuthority attributes. Therefore, these attributes are 
not moved up to the Operation Abstract Class. The definition of 
these attributes are identical regardless of which table they are 

implemented in. However, each table implementing the 
DETERMINATION_METHOD attribute will have a unique domain or 

code-lookup table for that attribute. 

NR

The location model is based on the ESRI ArcGIS For Pipeline Referencing (APR) location model 
schema.

* These tables do not inherit from a PODS 7.0 abstract class. Any data types (eg. Describe, Audit etc.) 
are added to these tables for continuity and consistency purposes.

** UNIQUE_ID is normally a not-null primary key. It and other attributes marked with AN** are placed 
in the Location Model tables for consistency. These attributes allow null values.

*** These domains must exist as-is with the naming convention as-defined in this (and the logical) 
model. These are required as-is by the ESRI APR software.
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NN**

This  i s the foreign key to the prim ary key in 
the table referred to by tableMetaDataID. 

There i s no ass ociation defined between the 
tables. Thi s is a i mplic it relationshi p.

DOCUMENT_PERFORMANCE_CL (3)

Planned 
In Progress
Submitted for Review
Under Revision
Accepted with Conditions
Rejected
Approved as Final
Unknown
Verified as Unknown

ACTIVITY_PERFORMANCE_CL (3)

In Progress
Submitted for Review
Complete
Approved
Unknown
Verified as Unknown

ASSET_POINT (AsPt)
olol

Network Route

located on

or nearby

ASSET_POLYLINE (AsPl)
olol

Network_Route (NR)

As-Built Document
Construction Document
Design Document
Inspection Document
TVC Document
Verified as Unknown
Unknown

DOC_XREF_TYPE_CL (3)

Ground Elevation
Water Elevation
TOP Elevation
Unknown
Verified as Unknown

Exposure
Span
Unknown
Verified as Unknown

NOMINAL_DIAMETER_CL (2)

BRANCH_CONNECT_ID (AN)
FUNCTIONAL_STATUS <d>
IS_REMOTELY_OPERATED <d>
IS_SAFETY_CRITICAL_EQUIPMENT <d>
MANUFACTURER <d>
MATERIAL <d>
MODEL
OPERATOR_MANUFACTURER <d>
OPERATOR_TYPE <d>
OUTSIDE_DIAMETER <d>
RATING <d>
RESPONSE_TIME
SPECIFICATION <d>
VALVE_CURRENT_POSITION <d>
VALVE_DEFAULT_POSITI ON <d>
VALVE_FUNCTION <d>
VALVE_IDENTIFIER
VALVE_JOIN_TYPE <d>
VALVE_LENGTH
VALVE_MILL_TEST_PRESSURE <d>
VALVE_TYPE <d>

* The COMMENTS table is pluralized in contradiction 
to standard table naming convention due to keyword 

restriction by Oracle RDBMS.

CODE_LOOKUP_DOMAIN

CODE_LOOKUP_CROSSREF

REFERENCE_MODEL defines
measure

units
for

* LRS Model tables missing underbar (_) characters to 
maintain naming compliance with ESRI ArcGIS for Pipeline 
Referencing (APR) software. Continuous_Mea_Network is 

not required for PODS 7.0 (can be derived in APR).

HISTORY (H)

DESCRIBE (D)

AUDIT (A)dtdt

dtdt

dtdt

HISTORY (H)

FROM_DATE (date,AN*)
TO_DATE (date,AN)
STATUS <d>

DESCRIBE (D)

DESCRIPTION (string)
COMMENTS (string)

AUDIT (A)

CREATED_USER
CREATED_DATE
LAST_EDITED_USER
LAST_EDITED_DATE

dtdt

dtdt

dtdt

mm

CONDITION_POINT (CPt)
olol

CONDITION_POLYLINE (CPl)
olol

See Asset_Point

See Asset_Polyline

LOCATION_POINT (LPt)
olol

LOCATION_POLYLINE (LPl)
olol

END_SURVEY_COORD_X (AN)
END_SURVEY_COORD_Y (AN)
END_SURVEY_COORD_Z (AN)

OPERATION_POINT (OPt)
olol

OPERATION_POLYLINE (OPl)
olol

See Asset_Point

See Asset_Polyline

Audit, History and Describe are data types in the PODS Logical Model and are 
represented by <dt> in the table descriptions. Data types can be used to define what 
kind of data an attribute stores. For any of these three, data types, multiple attributes 

are provided as the ‘type’.

Any Abstract Class defined with ‘Green’ shading may be used to implement concreate 
or leaf tables in a physical model. Higher level (White fill) abstract classes cannot have 

direct descendents implemented as tables in the physical model.

Communication
Electric Distribution
Electric Transmission
Fiber Optic
Telephone
Television
Unknown
Verified as Unknown

CROSSING_UTILITY_TYPE_CL  (2)

CROSSING_CLASS_TYPE_CL (2)

CROSSING_PIPE_COATING_CL (2)

CROSSING_NOM_DIAMETER_CL (2)

CROSSING_PIPE_MATERIAL_CL (2)

MARKER_TYPE_CL (2)

AT

INSPECTION_LOCATION_CROSS_REF

INSPECTION_RANGE_ID (AN*)
INSPECTION_POINT_ID (AN*)
INSPECTION_TABLE_NAME <d>
FEATURE_ID (NN)
INSPECTION_TYPE <d>

Is the

Location

of

PHYSICAL_INSPECTION

Locates the  range

Of an inspec ti on

INSPECTION_TABLE_CL (3)

PHYSICAL_INSPECTION
+ more as they are added to PODS

ide ntif ie s

table  for

feature

audio/ogg
video/ogg
applicat ion/ogg
font/otf
image/png
applicat ion/pdf
applicat ion/vnd.ms-powerpoint
applicat ion/x-rar-compressed
applicat ion/rtf
applicat ion/x-sh
image/svg+xml
application/x-shockwave-flash
applicat ion/x-tar
image/tiff
applicat ion/typescript
font/ttf
applicat ion/vnd.visio
audio/wav
audio/webm
video/webm
image/webp
font/woff
font/woff2
.application/xhtml+xml
applicat ion/vnd.ms-excel
applicat ion/xml
applicat ion/vnd.mozilla.xul+xml
applicat ion/zip
video/3gpp
audio/3gpp
video/3gpp2
audio/3gpp2
applicat ion/x-7z-compressed
Unknown
Verified as Unknown

MIME_TYPE_CL (3) (II)

PIPE_LENGTH

CASING

conne cte d

by
Ve nte d by

GIRTH_WELD

VENT

PIPE_SEGMENT

Equivalent Pipe
Asset Features

repres ents line ar

aspect of  poi nt

feature

Asset Polylines
Network RouteAsset Polylines located on enginee ring

stati oning

Asset Common Domains

The domains in this group are 
used by two or more Asset 

tables.

Locations
Locations are things that are used to ‘denote’ the location of something on or along the 
pipeline. Locations are typically used as reference points to find other features on or along 
the pipeline. Crossings and monuments represent locations along a pipeline. Cross ings are 
points where cultural or physical geographic features  intersect the pipeline. Monuments 
are used to locate inspections or serve as calibration or reference points  for inspections. 
Aerial markers or above ground markers for inline inspections are forms of locations. 
While conceptually these may be considered assets because they are installed; their 
primary purpose is to locate the pipeline.Crossings shows the use of a specific abstract 
class within  a organizational portion of the data model. The other example of this is repair 
in the Assets group. The cross ing abstract class acts as a superclass for other crossing 
tables. The attributes described in this object are immediately inherited by the objects 
beneath. The child objects  have the word ‘Cross ing’ prefixed to the object name to denote 
this relationship. The construct of super-class and sub-class is used here to avoid 
duplicating super-class attributes in each sub-class object.

Domains and Code Look-up Tables
Domains  (ESRI Geodatabase) and Code Look-up tables (CLUTs) provide a s tandard set of 
values  for an attribute in a table. When a user adds a record to a table or modifies a value 
in the attribute referenced by a domain; the list of values that should be stored in the 
attribute are stored in the domain or code look-up table. The TableMetadata section of 
the model has four tables that describe domains and CLUTs including a descriptor of the 
type of domain. Within PODS 7.0 there are three types of domains or CLUT’s, type 1 or 
Enumeration, type 2 or ‘PODS Managed’, or type 3, ‘Unmanaged’. Enumeration domains 
cannot have the values in the domain modified or extended. The values  in these domains 
have s ignificance to the logic of the PODS 7.0 model. PODS Managed domains are a 
standard set of values for the given domain that can be deleted, modified or extended. 
The PODS organization will work towards providing standard lists of domain values for 
these domains  to suit particular operating locations  and product types . Offshore and 
onshore pipelines will have different domain values, as will North American and Europe. 
Oil pipelines will have different domain values for common fields than will Gas pipelines. 
Unmanaged domains are independent of location, region or product and can be modified 
as needed.

EditResponseCL
The EditResponseCL domain contains critical information for determining how a record in 
a table that inherits from PipelineFeature reacts when the feature location is altered or 
the underlying network route feature that the feature is associated is altered or moved. 
The values for this domain are listed below: 
• Null Geometry – No Location - No location, no response to CL move.
• Relative – Online – Fixed LRS - Move the event on the line, do not update the measure
• Absolute – Online – Update LRS - Do not move the event on the line, update the 

measure
• Absolute – Online – Fixed LRS - Do not move the event on the line, do not update the 

measure
• Absolute – Offline – Update LRS for Point - Do not move the event in space, update the 

measure within validityTolerance (point only)
• Absolute – Offline – No LRS - Do not move the event in space, no LRS

These values  determine how a feature or ‘event’ on or along a pipeline are located and 
updated in the event of a change in location or measure of a related pipeline network 
route. It is important to see how coordinate position and measure position interact with 
each other and yet, neither or potentially required. It is also important to note that a 
record in a table inheriting from PipelineFeature does not require a GEOMETRY value at 
all. 

100-Year Floodplain
100-Year Floodplain ( Coastal)
500-Year Floodplain – Published
500-Year Floodplain – Pending
500-year Floodplain – Preliminary
None
Unknown
Verified as Unknown

FLOODPLAIN_TYPE_CL (2)

POINT (Pt)

FEATURE_G EOMETRY
DERIVED_MEASURE
DERIVED_NETWORK_ROUTE_NAME (AN
DERIVED_NETWORK_ROUTE_ID (AN)
MEASURE
NETWORK_ROUTE_ID (AN)
NETWORK_ROUTE_NAME (AN)
VALIDITY_TOLERANCE

AA

POLYLINE (Pl)

FEATURE_G EOMETRY
FROM_MEASURE
FROM_NETWORK_ROUTE_ID (AN)
FROM_NETWORK_ROUTE_NAME
TO_MEASURE
TO_NETWORK_ROUTE_ID (AN)
TO_NETWORK_ROUTE_NAME
DERIVED_NETWORK_ROUTE_NAME (AN)
DERIVED_NETWORK_ROUTE_ID (AN)
DERIVED_FROM_MEASURE
DERIVED_TO_MEASURE
VALIDITY_TOLERANCE

AA

located on

or nearby

MECHANICAL_JOINTolol

MECHANICAL_JOINT_TYPE <d>
MANUFACTURER <d>
NOMINAL_PRESSURE_RATING
SPECIFICATION <d>

MECHJNT_MANUFACTURER_CL (3)

MECHJNT_SPECIFICATION_CL (2)

MECHJNT_TYPE_CL (2)

PIPE_REGULATION_TYPE_CL (2)

Regulated Transmission
Regulated Gathering
Regulated Distribution
Not regulated
Not Assigned
Unknown
Verif ied as Unknown

ABSTRACT_REPAIR (ARp)

IS_COATED <d>
SERIAL_NUMBER

AA

REPAIR

ACTIVITY_ID (AN)
APPROVED_DATE
COMPLETE_DATE
PLANNED_DATE
START_DATE
REPAIR_TYPE <d>

REPAIR_CROSS_REF

REPAIR_ID (NN)
REPAIR_ITEM_TABLE_NAME <d>
REPAIR_ITEM_ID (NN)

The se  parts comprise

And locati on a

RepairSleeve

RepairDevice

PipeSegment

Coating

REPAIR_TYPE_CL (2)

Mitigat ion
Remediation
Repair-in-place
Replacement
Unknown
Verified as Unknown

REPAIR_ITEM_TABLE_CL (2)

Repair Sleeve
Repair Device
Pipe Segment
Coating
ILI Data

ILIData

ide ntif ie s

table  for

feature

PHYSICAL_INSPECTION

ACTIVITY_ID (AN)
APPROVED_DATE
COMPLETE_DATE
PLANNED_DATE
START_DATE
PHYSICAL_INSPECTION_TYPE <d>

PHYSICAL_INSPECTION_TYPE_CL (2)

Atmospheric Survey
Bell-hole Inspection
Close Interval Survey
ILI Verification Dig
Unknown
Verified as Unknown

Locates the  poi nt

Of an inspec ti on

INSPECTION_LOCATION_CROSS_REF

MECHANICAL_JOINTolol

REPAIR

REPAIR_CROSS_REF

PHYSICAL_INSPECTION

Compone nts 

That comprise

Grouped by

Repair FeaturesCross reference

Grouped by

groups &  

uni fi es

feature s

groups &  

uni fi es

feature s
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