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The Vision and Goals

» Vision: A GeoCIP GIS to support asset inventory
and management for local governments across
the state of Oklahoma over the web through
collaboration with ODOC, COG, and CSA.

» Goals to support the Vision
— A standardized database system for all communities

— Automation of cost estimates for asset management at different
geographies

— Web-based data browsing and mapping
— Training and planning for sustainability




Need data standardization
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GeoCIP GIS Workflow
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Major categories GeoCIP Data
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Community data l
Matching Tables

Mapping l
Template Transfer community
Web GeoCIP GIS - datato GeoCIP
GeoCIP GIS geodatabase

Analysis Tools




GeoCIP GIS data organization

State-wide Data

Admin area
« Counties

« COG regions

«  State legislative districts
US legislative districts

Community A

‘ Community C
Gas/Electricity : Gas/Electricit
Community B ‘ Y

Park Park

Transportation Transportation
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Park

Transportation
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Standardization Process

|dentify applicable data models nation-wide and mody
data models to meet GeoCIP needs

Determine what needs to be included in a data model (such
as what features need to be in water utilities)

Determine geometry for each feature
Determine attributes for each feature

Determine feature subtypes, data types, data domains (e.g.
valid data values), and data description

Determine matching tables from community data to the
standardized data

Edit meta data for each feature class and attribute
Transfer community data to GeoCIP geodatabase
Provide training to geotechs on database management




Example: Water

Data Models

ESRI Water Utilities Data Model

GeoCIP Water
GeoCIP Wastewater
GeoCIP StormDrainage

©) Water Utilities Data Model - ESRI Support - Mozilla Firefox
File Edit  Yiew Bookmarks

= Il
G c A @Y E m | “ |http:,l',l'support.esri.com,l'index.cFm?Fa:downIoads.dataModeIs.FiIteredGateway&dmid:lG
@ Mast Yisited ’ Getting Started 5 | Latest Headlines m Customize Links f;' Free Hotmail |j Windows Marketplace |j windows Media |j Windows | |1

Qs

Histary  Delicious Toaols  Help

S Custorner Service | Training | Zontact Us

@ ESRI Support Center vYour online technical resource

Welcome, May.
Logout | Account Owverview

| (E1u]

Meed help?

Support Home ftware Downloads User Forums

Search the Support Center for data models

Dpen rmy search options (def;

It)

‘fou are here: Support Home = Data Models = Water Utilities

Water Utilities Data Model

Date Submitted: July 9, 2001

. . Data Model User Group
Last Modified: April 1, 2009
Join the data model user
group if you are an existing
ArcGIS customer and want
to learn more about design
and architecture of personal
or enterprise Geodatabase
and become a part of ESRI's
growing data model
community.

The ArcGIS Water Utilities Data Model provides the foundation for a complete GIS solution
geared to the needs of Water/Sewer Stormwater utility end users. The Water/Sewer
Starmwater Data Model is a collection of objects, feature classes and attributes defined for
water and wastewater distribution networks, The model can be tailored to meet project
requirements for data management and integration with other systems.

For more information contact Lori Armstrong. And for a link to the downloadable ArcScript
developer samples click Team ‘Water,

We invite user group

User Forums o .
L. rmembers to participate in a



Need to recognize distinctive a

Example: Open drainage line (Ditch) vs. Close dr
line (Main)

— depth of a ditch <> depth of a main line

— ditch has width, main has diameter

Solution
— Represent both ditch and main as one line feature class
— Merge attributes of the two

Example: Appurtenance and Hydrant/Meter/Valve
— Appear similar
— May have distinctive attributes and functions

Solution
— Each is represented as a separate feature class




Hydrant, Meter, and Valve

Water Metwork Feature Class:: CommunityName_wHydrant

FHydrantlD : esriFieldTypaString
BarrelDiameter : wDomainDiameter = 10
MainValveType : esrField TypeSiring
MozzleDiameater! : wDomainDiameter = 4
MozzleDiameter2 | wDomainDiameter = 4
MozzleDiameterd : whomainliameter Water Metwork Feature Class::CommunityName_wMeter
MozzleDiameterd ; wDomainDiameter

OutletConfiguration : esriFieldTypeString  [MeterD | Eﬂnfﬂlﬂ?ﬁﬂﬁtﬂnﬂ
SeatDiameter : esriFieldTypelnteger -Type | wDomainMeterType

' Diameter : wDomainDiameater
FlowRange : esriFieldTypeString

| Water Metwork Feature Class::CommunityMame wWalve

ValvelD - esrFieldTypeSting

Diameter : whomainDiameter

Bypass\alve : DomainBoolean =0

RegulationType : wDomainWHSysteamValveRegulationType

TurmnsToClose : esnFieldTypelnteger

SystemValveType | wDomainSystemVaheType
ControlValveType | wDomainControlalveTypea




Need to Recognize Proper Sp
Representation

+ Plant as Point vs. Plant as Polygon T so————

« Example PlarlD  esrFieidTypesiing
. ! -Type ; esnFieldTypeSting
— A plant is the end (sink) of a Name : esriFieldTypeString

-SiteArea : esriFieldTypeDouble

water/wastewater network  YaarConstructsd : esriFisldTypel
LCurrentValue : esrFieldTypeDouble

— A plant has shape and area ¢

e Solution i | -wlant

Represent a plant as both polygon
(Plant feature class) and point
(PlantJunction feature class)

One Plant, one PlantJunction i

PlantJunction has attributes regarding
Water Network Feature Class: CommunityName_wPlantJunction
network flow (e.g. average output, peak FartToncionD e adTyre5Tig

output, and design output) \verageQutput : esriFieldTypeDouble

18 ! PeakOu iFieldTypeDou
Plant has descriptive attributes (e.g. D:lgnﬂ?gu[fme;ﬂﬁaldy{';pdjihhh

name, site area, current value, ...) [PlantiD : esriFieldTypesting

-wPlantJunction




Example of geometry issues:
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Community A
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Example of attribute issues

COHDITION

Community B

Database Properties

SATISFACTORY
SATISFACTORY
SATISFACTORY
SATISFACTORY
SATISFACTORY
SATISFACTORY
SATISFACTORY
SATISFACTORY
SATISFACTORY
SATISFACTORY
SATISFACTORY
SATISFACTORY
SATISFACTORY
SATISFACTORY
SATISFACTORY
MEEDS IMPROVEMENTS
IISATIS‘FAC'I'ORV
MEEDS IMPROVEMENTS
MEEDS IMPROVEMENTS
SATISFACTORY
SATISFACTORY
SATISFACTORY
MEEDS IMPROVEMENTS
SATISFACTORY
MEED'S IMPROVEMENTS

General Darainz

Domain Mame Description
DarmainCondition Condition of th
Damaincounty Marme of County
DamaininitizlPriority Initial Priority

tDomainAirpotClass

Type of the Airport Class

tDomainBridgelesignCon

Type of design of the the bridge

tDomainBridgetaterialDe

Kind of Material uzed for the bridge

tDomainCommercialzervic

Type of the Commercial Service Primary Airparts

tDomainCurbs

Mumber of the curbs

thnmainDirectinnal

Nirertinns:

[>

Coded Values:

Code Description
Satizfactory Satizfactory
Mat Satisfactary Mat Satizfactary

[

o]

Cancel

Apply




Example: standardize attribute

H
Database Properties

General Dlamainz l

Domain Mame Description | ~
| DomainCondition Condtion of the asset =
DomainCounty Mame of County
l|DDmainln'rtialF'riDr'rt':.-' Initial Priority

_|tDomainAirpotClass Type of the Airport Class
_|tDomsinBridgeDesignCon | Type of design of the the bridge
_|tDomainBridgetaterialDe [Kind of Material uzed for the bridoe
tDomainCammerci
tDomainCurbs
thnmainDirertinna Code Description ~

Zoded Values:

| Mancatory Mandatary =
N E==ential Ez=ential
Desirakble Cesirakle

Deferrable Ceferrable

Cancel




Reorganize the Attributes

Type of street, type of surface & number of sidewalks  Existence of Sidewalk

for street segment 0 No Sidewalk

Platted or dedicated but unopened for U | shEnEllsens ek

public use 2 Sidewalk both sides

Opened but unimproved
Number of Curbs

0 No Curbs

Oil & Chip 1 One Curb
Asphalt without curb & gutter 2  Two Curbs

Asphalt with curb & gutter
Brick without curb & gutter
Brick with curb & gutter

Gravel

Street Surface Material
Gravel

Oil and Chip

Asphalt

Brick

Concrete without curb & gutter
Concrete with curb & gutter

Note: Add a 0,1 or 2 to Type code for none,
one or two sidewalks along street segment Concrete




Reorganizing the Domain V

GeoCIP Street Classification
Highway
Street Classification Commercial/Industrial

A Arterial Collector

C Collector Arterial

B Commercial/industrial Residential

R Residential Scenic Route
Private

Proposed

Emergency Access
Alley

Ramp

Local

Unknown




Matching Tables

Match community data with GeoCIP geodatabase

Determine matches for the following items
— Feature classes
— Attribute fields

Developed a matching tool to match community data to
GeoCIP geodatabase definitions

Develop data transfer tool to transfer community data to
GeoCIP geodatabase




Matching and standardization

GeoCIP geodatabase

Community A: Roads

Community A
“Streets” attributes

Field 1 — Distance

Field 2 — Type

Field 3 — Surface type
Field 4 — Curbs, number
Field 5 - Condition

Community B
“Roads” attributes

Field 1 — Sidewalk
Field 2 — Cost to fix
Field 3 — Condition
Field 4 — Wide
Field 5 — Length
Field 6 - comment

Input
“Streets” attributes

Field 1 — Distance

Field 2 — Type

Field 3 — Surface type
Field 4 — Curbs, number
Field 5 — Condition

Output
“Roads” attributes

Field 1 — Length
Field 2 — Type
Field 3 — Surface
Field 4 — (Empty)
Field 5 — Condition

Input Output
“Roads” attributes “Roads” attributes

Field 1 — Sidewalk
Field 2 — Cost to fix
Field 3 — Condition
Field 4 — Wide %
Field 5 — Length
Field 6 - comment

Field 1 — (Empty)#
Field 2 — Cost

Field 3 — Condition
Field 4 — Width
Field 5 — Length
Field 6 - Comments

Field 1 — Length
Field 2 — Width
Field 3 — Surface
Field 4 — Type

Field 5 — Class
Field 6 — Condition
Field 7 — Comments
Field 8 — Cost

Community B: Roads

Field 1 — Length
Field 2 — Width
Field 3 — Surface
Field 4 — Type

Field 5 — Class
Field 6 — Condition
Field 7 — Comments
Field 8 — Cost




Attribute Matching Table

Wt~ L b | e

A==
=NI=NE=

13

14

16
17
18
19
20
21
22
23
24

26
27

A B L (1] E
Mastching table (WatchingTab.g
This table has 5 columng: identifier, CI#_Shapefile, £5R1_FeatureClass, 301 Condition, and Default value.
Identifier: (requined) This field & used to idantify whather aling in this table i forlayer matching or for field matching. The valuss can bt
------ {1 zfor community
------ [1 :farshapefie
= ¢ for flekds
it speify a default value of & particular fiedd of & ESRI featurs class
Note: Usually field matching follows ight after kper matching.
-CIP_shapelile: [regquired) This field can be a shagefile name or a field name of a CIP shapefile.
ESRI_FeatureClass: [requined) This fieldcan be a feature dass name or a field name of an ESRI feature dass.
SO Condition: {optional) This field & uied if the 1P shapefile had o be Split out into many ESEI feature disied, 1thad to follow the SO structure sctepted by ArcGIS. Eg. Type = "FH'. In the cade, Type i & field nami in the shage file (NOT the ESRI feature
class). If there is no need 1o spiit, leave this field blank.
Default Malue: [optional) This field & used f B i necessany toassign a default value to a particular field of the E5RI feature class. In this case, the default valud can be ¢ithera constant or an S04 eupne S50 to get data from varety of fields of the onginal
shapefiles. Eg Comments = “FAc_%Q_FT="&[rac_sa_FT] < vale of the Comments field of this feature dass & o combination of a tent “FAC_%0_FT=" and the value Laken from the field FAC_SQ_FT of the matching shapefile,

After finlshing this table, please Save Ax this table to Tab Delimited Text [* . txt) with the filename: MatchingTab. tet. Click ¥es or OK when prompted.
Regquired means thi colwmn cannot have null or blank vilue.

Oplional rmeans the cohemn can have null o blank value.

“* plpase do not change the following example.

Identifler  €iF Shapafils FSRi_Featuredlass S0 condithon Detault Valus

Martha_

(i tirehydrantsmerged Hydrant Type = Tire Hydrant®
* APPURTENAN FacilitylD

* REM_LIFE RemainingUsefulLife

0 gatevalvesmerged ControlValve Type ='Gate Valve'
* APPURTENAN facilitylD

* REM_LIFE RemainingUsefulLife

it Arapaho_

0 Appurtenance SystemValve App_Type ="'HY'

* App_ID utility_ID

* Appurtenance Hydrant App_Type ='FH'

Ravia

i Ravia Wastewater Apps Ravia_wwAccess App_Type = 'Manhole’
Community
Date_
Surveyor
* App_ID AccessID
App_Type
* Seg ID SegmentiD
* Condition Condition
* Comments Comments
* REM_LIFE RemainingUsefulLife
* Cost_IP_RE Cost
* S_Priority InitialPriority
I Prioritv I PACPriority




'omain Matching Table

Identifier Original Value New Value Field used

2

3 wiDomainCondition This is example,
4 ® 5 Standard This Is example.
5 |* | Improvement This is example,
6 [] DomainCondition Condition, StructureCondition, ...
I " 5 5

g " R N

9 " | M

10 |* T M

11 |* Satisfactory 5

12 * Meeds Improvement M

13 |* Should Be Replaced M

14 |[] DomaininitialPriority InitialPriority, StructurelnitialPriority, ...
15 | * ¥ Deferrable

15 |* E Essential

17 |* M Mandatory

18 |* D Desirable

19 | * Deferrable Deferrable

20|* Essential Essential

21 0] wDomainWaterLineMaterial Material (usually for water/wastewater line)
cl

C CL
24 | P PVC
25 |[* (o] Other
26 = D 1]
27| ] Steel
u Unknown

CL



Metadata editing

J File Edit Yiew Go Tools Window Help

|=|cam B2 %

o oo
b, eEl

HZeasnjw/aaroean o x|

J Location:

ID AMyProjshCIPYG eoClP4GealClP.gdb CommurityM arme\CommunityM ame_wlLine

=l JSty\esheel: [Fapc Esri MIER TRt |

Ed

-] CommunityMame_dObstadeBypass

2] CommunityMame_dSpilleay
ComrnunityMame_Struckure

E"’;. CommunityMame_Structure_Has_wSupplyQrStara
E"’;. ComrnunityMame_Struckure_Has_wwSkarage
&l CommunityMame_swLandFill

El CommunityMame_wLateralPoint

Q"u ComrnunityMame_wling_Has_whMeter
Q"u CommunityMame_wline_Has_wYalve
El ComrnunityMame_wMeter

Sl

EI-E‘P Communityiame

El Communityhlame_dAccess
Communityhame_dBasin

-] CommunityMame_dFlowManagementDevice
-] CommunityMame_dinlet

Communityhame_dLine

El CommunityMame_wanade
ComrnunityMame_wZasing
El ComrnunityMame_wFitking
El CommunityMame_wHydrant

Comrnunityhlame_wline
Q"u CommunityMame_wline_Has_wHydrant

ol Communityhame_whisbreork

2] ol yhare_whisbrmrk_ ket

[ Comrerand yhare_wPlak

Ty Commanitytiame_wilant_He_Sntue

Ty Commanitytiame_wilang_Hai_wilant Judtion
(=] Commmantytiame_wilant dundtion

=] Commartytiame_wiumg

(=] oty _witaton

2] oty Piaing _wiupplOrionsge

Ty Commundytiame_wwitlant_Hys Stmuchiee

2 Commundytiame_wwiant_Hys iweilank Juction
[Z0 Commundytiams_wwiane Lnction

= Communitybiame_vwabumn

|20 Commundytiame_wawStahon

|2 Commurdytiame_wwSonagn

[

[ TR W T SO LS

Conlentsl Preview Metadata |

Description | Spatial Attributes

Details for CommunityName_wLine
Type of object: Feature Class
Nurmber of records: 0
Attributes

OBJECTID

Shape

Enabled

Condition
Alizs: Condition
Data type: String
Wiadth: 20
Precision: 0
Scale: 0
Definition:

CommunityName_wlLine

File Genodatabase Feature Class

Sources of metadata:
— [nput from local GIS communities.

— GeoCIP. toolkit version 4.1.
— Revised from existing data models

Conditon of the assel when swveyed. Doman Values are "Standard’ and ‘Improvement/Pepas®,

Defarwimon Source:

GeoClP projpect team with mpul Trom local GIS commumtbgs.,

Cormrments
RomainingUselulLife
Abgg: RemamngUsefullifie
Data type: Integer
Wideh: &
Frecizion: 0
feale: O
Lafiritrany:

D fritran Source:
GeoClE taalkit vargion 4.1.

Cost
InitialPriority
AscatType
LifrcycloStatus
Abgs: LUfecychStatus
Data type: String
Wit 20
Frecismon: 0
Scake: D

The stage of the asset lifecycle, Domain Yalues ane 'Pmpnsel Doa St |

Pom i P e

E Editing "CommunityHame_wiline"
il aticeny [istis Dl st Dvigars

3 atial Fdevence ity e
Remaining useful life in years of the asset without improvenel  Geesl I r,““| r,ml Imwl S.‘"| Sbﬁil:lml Mﬂll mmﬂiﬂ EMI Cmﬁ‘d’m]

Dreacrption

X |rb—mb—qquf|h=nm.¢|

P ~ REQUIRED. A surminary of e rlentins wath wiech the dals bst was develped
Langusge:  [en

Sugplermntal

Iriiemnation

Acrees AEQUIRED: Remchors snd el prarequizd en b accetiesy the dats el
Consbars |

Usa REQUIRED: Redeciors and legal posrequestes bor using the dats oot alles scoeis o granted
IConstiinks: |




GeoCIP Data Transferring Tool

Attribute
Matching Table

Domain f |"‘"

Matching Table e —
A

- —3 | Standardized

r >
GeoCIP
Shapefiles Y — geodatabase

GeoCIP Data
Transferring Tool

GeoCIP
data model




How it works

Version 4.0

GeoCIP - Data Transferring - Version 4.0

Matching table: |D:'l,MyF‘rujs\,CIF"I,F'hase3\,MatchingTal:ules'l,Hailewille_MatchingTaI:ule.txt

Damain | O \MyProjs\CIPYPhase 3 Makching T ables\DomainMatching Table-2. 0.kt
matching table:

Community: | Haileyvill <]

Domain | -
Matching Shapefile Folder: | MCIP_Warkicip_templHaileyvillelGIS J
IR izeoCIF Folder: | O\ MyProjs|CIP GeaCIP J

L4 Clearing ESRI Feature classes before copying Zancel | Go== |

Shapefile
folder

Report:
Checking if selected community Haileywville exists in GeoCIP.. Passed i‘

Reading tesxtfile For community Haileyville. . Passed

Reading domain-matching-table textfile, . Passed

GeoCIP

“hecking if shapefiles/tables exist. ..
--- Shapefile/tab: sewer_Facility,. Passed

23

Checking if ESRI feature classesftables| Detailed report of the data transferring progress | ﬂ

Save repork

Detailed report of the data transferring progress




What are we doing now...

Finalize data models

Electricity and Gas
Transportation
Equipment

Rolling stock

Compile matching tables

Transfer data to the GeoCIP state-wide geodatabase
Prepare documentation

Design map template and symbology

Plan the next training workshop
Coordinate Systems & Projections
Editing in ArcMap
Creating and Editing Topology
Georeferencing CAD Data
Editing and Maintaing GeoCIP® Database Models




Workshops

A series of workshops have been developed by th&g
Center for Spatial Analysis to provide training for
GeoCIP® geotechs and coordinators. These
workshops have focused on building up a basic
framework of GIS knowledge enabling COG
geotechs to maintain the CIP infrastructure data
models developed for each community.

Topics Covered

* Coordinate Systems & Projections

* Editing in ArcMap

* Topology

* Georeferencing CAD data

* Editing and Maintaining GeoCIP® Database Models




Topology

Much of the line and point data submitted to CIP are
georeferenced but lack the connectivity to other features to
develop accurate spatial relationships that model the real world.

Lines are not snapped to the endpoints of other lines.
Intersections between lines overlap and are not connected.

Appurtenances do not split line segments and in many cases are
not lying on the line.

Many duplicate line segments and points have been digitized.

These potential digitizing errors create problems when trying to
develop a GIS for the CIP that will accurately model real world
relationships.




Topological errors
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A duplicate water line

duplicate road segments
and dangle roads

A water line should have been snapped
to the water valve appurtenance.



» Should that water line

connect at the
intersection?

» Does the water line
iInventory match the
geometry?

* Do those lines
Intersect or do they
overlap?

* Is that really a 12ft
water line or should it
terminate a the
intersection?

Topology issues
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The next steps

Analyze functional needs for reporting and planning

Develop tools to support asset analysis for communities,
regions, and state

Distribute the data and tools over the web GeoCIP® GIS

Expand the GeoCIP® GIS to include social and economic
assets, such as demographics, schools, social or cultural
groups, business establishments, land parcels, sales or tax
records, workforce, etc. for comprehensive asset mapping
and economic development planning




