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EXECUTIVE SUMMARY

Axiomatic, in partnership with WestCOG and its member communities, has conducted a study to determine the possibility
for regional cooperation of Property Appraisal, and the viability of a regionalized Real Property Computer Assisted Mass
AppraisalCAMA)system.One of the primary findings of Task 1 of the study was the need for a Regiorsal@i&h to

provide access to aggregatetlinicipal appraisand Parcel data.

Creating a regional GIS, in addition to supporting regional planning and economicpiaeat, would allownine of the

WestCOG member communitiego currently devote resources to maintaining individual wetsed municipal GIS portals

to phase out those systems. Providing a regional solution for all of the member communities would alde frose

remaining municipalities without portals with access to those tools and feaf@rgsabutter list generation, area

measurements, printing of lot linesyvith an expanded CAMA data export (Level 3 data including sales, building, and land
tables)it would be possible ttNB LI  OS AYRAQGARdzZ f 2yt AyS FaaSaaz2zNna RFEGFOI 3
savings to the communities.

In support of the regional GI8xiomatic conducted a study tife ninemunicipal GIS sites to determine bakisting
functionality and necessary municipal and regional data layers needed for a successful depl@jraeetommended
layers and their sources are contained in fRegional GIS Layessction.This study includethe development of a Regional
GIS Schema and Two Regional CAMA Schamdzstablisheghree levels of functionalityf GIS and CAMA integratiame
pursued,as outlined inTablel.

Function Level 1 Level 2 Level 3
Flat CAMA
Integration
Internal Flat
Property Record W
Cards
Link to Property

v’ d 4

Record Cards Site
Vision PDF
Property Record
Card Export
Integration
Internal Expanded
Field Cards

v
v’
v’

S X < X

Tablel: CAMAintegration levelsand respective functionality.

Level 3 integration does allow functionality sufficient to elimintite individualmunicipal Glportalsandthe assessor
databasewebsites, however the export contains multiple tables and requires more time and effort for WestCOG and the
participating municipalities. For this reason is recommended that the Flat CAMA integbatigtiizedto achieve Level 1

and Level 2 functionalitgnd encourage participation. If the Regional GIS site is successfal 3 Data can be added to
achieve full consolidation of the services.

There are severadditionalfactors to consider to effectivelgeploy a regional GIS which are discussed in brief below:

91 Data CollectionTo reduce cost and maintain maximum control it is recommended that WestCOG manage the
data collection internally if resources permit. If this services is contracted it is recommuéhel@greement be
fixed cost and include solicitation and collection of all desired updates.
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Standardization:The data standardization tools are the heart of the regional GIS and are the most difficult to
recreate. The tools used to convert the local@aito the regional standardize and aggregate it into a contiguous
data set should be owned and controlled by WestCOG. To this end they should be developed internally, or via
contract which ensures they are wholly owned by WestCOG. To reduce costssisitslgpto contract for template
standardization tools, which can be used by WestCOG to replicate in each comrifihigtyeport contains best
management practices for processing and standardizing data as well as recommended updat&cloiesng

reviewof Massachusetts, New York, New Hampshire, and American Planning Association land use standards, the
Massachusetts standard is recommended for use in WestCOG.

Online GIS PlatformAxiomatic reviewed five potential GIS platforms. Their configuration rafigegscomplete
custom solution, to hosted Commerci@ff-The-Shelf, to enterprise web GIS platform. Costs and a summary of
functionality areprovided inDeployment & Maintenance: Platforms and Estimated CarstsAppendiE

The cost of the regional GIS can vary considerably depending on which portions (if any) are performed by WestCOG staff,
and which GIS solution is chosen. For cosdimgj return on investment (RQdurposes WestCOG staff time was billed at

$75.00 per hour, and consultants at $125.00 per hour.fitkeyearcost for year one ranges fron#$200.00$57,200.00,

with most the cost revolving around developing the standation and aggregation tas. This firsiyear cost is driven

largely driven by the cost associated with developing the standardization tools, which is estimated assuming it is performed
by an external contractoThe estimated annual maintenance ranges frdh7,950.08$27,950.00, once again depending

on which GIS solution is chosen, and the hosting configurafitin the assumptions outlined in theost Summary &

Return on Investmerthe system has the potential for a $19,650.00

WestCOG
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EXISTING SITE SURVEY

To improve adoption rates among the WestCOG communities with exiStlB@nd Assessor Database Paortalsgional
solution must both incorporate the featas and functionality of those portals and make efforts to expand or improve upon
them. The core functionalitthat is provided by the existing sitesust be present and fullpperational at the time of

launch as this is one of the critical adoption per®tbr a scenario such as this. Considerations must also be given to
features and functionality that may affect the attainment of letegm goals such as the implementation of data schemas

or software that would prevent or complicate future enhancements.

To identify the requireddata and functionality for a regional GIS sifeiomaticdevelopedan inventory of existing
municipal GIS andssessor database portalsthe eighteenWestCO&ommunities An overview of the identified solutions
is shown inTable2.

Bethel Yes Tighe & Bond Yes Tyler
Bridgewater No N/A Yes Vision
Brookfield Yes NE GEO Yes Vision
Danbury No N/A Yes Vision
Darien Yes Yes Yes Unknown
Greenwich No N/A No N/A

New Canaan No N/A Yes Appraisal Online
New Fairfield Yes Tighe & Bond Yes Vision

New Milford Yes App Geo Yes Vision
Newtown Yes NE Geo Yes Vision
Norwalk No N/A Yes Vision
Redding Yes CDM Yes Vision
Ridgefield No N/A Yes PropertyRecords
Sherman No N/A No N/A
Stamford Yes Internal Yes Vision
Weston No N/A Yes gpublic
Westport Yes Sewell Yes Vision
Wilton No N/A Yes Vision

Table2: ExistingGIS and Assessor Database Web Portals

Nine of the eighteen communities have existi@ts web portalwhich, though featuring varying levels of GIS data, focus
primarily on parcels and provideccess to tax card (CAMA) information through sepaaatessor databasgeeb portals
There are five additional communities that, while they do not maintain a Gt8lpprovide onlineassessor databaseeb
portals Recommendations for required data and site functionab&ged upon the offerings of the existing solutiaas be
found in theGIS Files and Schenasl Recommended CAMA Implementation Strateggtions.ComprehensivélS layer
and sitefunctionalitybreakdownscan be found in Appendik.

1 Does not contain parcels only map index.
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http://tighebond.maps.arcgis.com/apps/webappviewer/index.html?id=da44c70aaef04145bcd39517556520fb
http://tighebond.maps.arcgis.com/apps/webappviewer/index.html?id=da44c70aaef04145bcd39517556520fb
http://bethel.univers-clt.com/
http://bethel.univers-clt.com/
http://gis.vgsi.com/bridgewaterct/Search.aspx
http://gis.vgsi.com/bridgewaterct/Search.aspx
http://brookfield.mapxpress.net/
http://brookfield.mapxpress.net/
http://gis.vgsi.com/brookfieldct/Search.aspx
http://gis.vgsi.com/brookfieldct/Search.aspx
http://gis.vgsi.com/danburyct/
http://gis.vgsi.com/danburyct/
http://assessment.darienct.gov/pt/forms/htmlframe.aspx?mode=content/home.htm
http://assessment.darienct.gov/pt/forms/htmlframe.aspx?mode=content/home.htm
http://assessment.darienct.gov/pt/forms/htmlframe.aspx?mode=content/home.htm
http://appraisalonline.newcanaanct.gov/search.php
http://appraisalonline.newcanaanct.gov/search.php
http://hosting.tighebond.com/NewFairfieldCT_Public_new/
http://hosting.tighebond.com/NewFairfieldCT_Public_new/
http://gis.vgsi.com/newfairfieldct/
http://gis.vgsi.com/newfairfieldct/
https://newmilfordct.mapgeo.io/?latlng=41.587864%2C-73.425014&zoom=12
https://newmilfordct.mapgeo.io/?latlng=41.587864%2C-73.425014&zoom=12
http://gis.vgsi.com/newmilfordct/Search.aspx
http://gis.vgsi.com/newmilfordct/Search.aspx
http://maps.newtown-ct.gov/
http://maps.newtown-ct.gov/
http://gis.vgsi.com/newtownct/
http://gis.vgsi.com/newtownct/
http://gis.vgsi.com/NorwalkCT/Parcel.aspx?pid=78
http://gis.vgsi.com/NorwalkCT/Parcel.aspx?pid=78
http://townofreddingct.org/government/land-records/gis/
http://townofreddingct.org/government/land-records/gis/
http://gis.vgsi.com/reddingct/
http://gis.vgsi.com/reddingct/
http://www.propertyrecordcards.com/SearchMaster.aspx?towncode=118
http://www.propertyrecordcards.com/SearchMaster.aspx?towncode=118
http://stamfordct.maps.arcgis.com/apps/SimpleViewer/index.html?appid=8bd89187b7324a57b263d51bd020cc40
http://stamfordct.maps.arcgis.com/apps/SimpleViewer/index.html?appid=8bd89187b7324a57b263d51bd020cc40
http://gis.vgsi.com/stamfordct/
http://gis.vgsi.com/stamfordct/
http://www.qpublic.net/ct/weston/search.html
http://www.qpublic.net/ct/weston/search.html
https://geopower.jws.com/westport/
https://geopower.jws.com/westport/
http://gis.vgsi.com/westportct/
http://gis.vgsi.com/westportct/
http://gis.vgsi.com/WiltonCT/
http://gis.vgsi.com/WiltonCT/

GIS FILES AND SCHEMA

REGIONAL GIS LAYERS

| EXISTINGEOSPATIAL LAYERSIUNICIPAIGISPORTALS

Axiomatic inventoried the existing WestCOG community GIS portalstaymine the scope and variety of the geospatial
dataprovidedby each. These layers were then assigned a category based upon the data that they contained and their

the critical geospatial datasets that are used across many of the existing GIS portals and those that are only implemented by
a small subset of the communitiesit would be useful to include in the regional site
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Westport

BasemapRaster Layers
Imagery, Aerial No

Yes
Imagery, Satellite Yes No No Yes Yes No Yes No Yes
Street Map Yes No No Yes Yes No Yes Yes Yes
Thematic No No No Yes No No No No Yes
Topographic Yes No No Yes Yes No Yes No Yes
Planimetric No Yes Yes Yes No Yes Yes No Yes

Table3: Existingbasemap services and rastdayers.

Brookfield
Fairfield
Newtown
Stamford
Westport

Elevation Layers

Contours Yes

No
No

Yes
Spot Elevations Yes

No
No

Yes
No

No
No

Yes Yes

Yes

Yes Yes Yes

Hydrology Layers

Rivers/Streams Yes

Yes Yes No
Lakes/Ponds Yes Yes Yes Yes No Yes Yes No Yes
Watersheds No Yes No No Yes No Yes No Yes
Wetlands No Yes Yes Yes Yes Yes Yes No Yes

Table4: Existing physical geography layers.

WestCOG
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Infrastructure Layers

Fairfield

Newtown
Stamford

Westport

No Yes No No No Yes No No Yes
No Yes Yes Yes No Yes Yes No Yes
No Yes Yes Yes Yes No Yes No Yes
Centerlines

No Yes Yes Yes No Yes Yes No Yes
Polygons

No No No No Yes No No No Yes
Yes Yes No No No Yes Yes No Yes
Structure Layers

SEESAENS No  Yes No No No Yes Yes No Yes
No Yes Yes Yes Yes Yes Yes No  Yes
No Yes No Yes No Yes No No Yes
No Yes No Yes Yes Yes No No Yes

Boundary Layers

Land Cover/Use
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Zoning/Districts

Table5: Existing human geography layers.
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Yes
Yes
Yes
No
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No
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Yes
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Yes
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Yes
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No
No
No
No
No
No
No
No
No

No No No No

No No No No

No No No Yes

No No No No

No No No Yes

Yes Yes No Yes

Yes Yes No Yes

Yes No No Yes

No No No Yes

Table6: Existing boundary andnnotation layers.
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RECOMMENDEGEOSPATIAIAYERS FOR REGIOSHAIE

In addition to theinformation providedin AppendixA, AxiomatiNBE GA S SR (KS Ay @Sy (i2NEB F2NJ (6:
clearirghouses University of Connecticjt A 6 NI NASaQ al LJ I yR DS MAMNGahdkhs Conregfidue NI I G A
Department of Energy and Environmental Protecf@IDEER Based on the available dagtsin these clearinghousesnd

the datasetscurrently in the possession of WestCOG, Axiticrecommends that the layers listedTable7 be integrated

into the regional GIS site. Each layer is categorized and includes a description, cosenggleté orpartial) andthe

recommended authoritativeource.
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Category
Ownership

Annotation

Structures

Districts

Boundaries

WestCOG
Regional GIS Recommendations

Sulrategory
Parcels

Easements

Acreage

Dimensions

Street Number

Lot

Parcel ID
Road Names
Fences/Walls
Buildings

Paved Areas

Pools
Zoning

Flood

Land Use
County

Municipal

Description
Parcel
boundaries
Easement
boundaries
Parcel
calculated
acreage
Parcel
boundary
dimensions
Parcel
Street
Number
Parcel Lot
Number
Parcel ID
Number

Coverage
Complete

Partial

Partial

Partial

Partial

Partial

Complete

Road Name Complete

Labels

Fences and Partial

walls
Building
footprints
Paved
areas
(roads,
driveways)
Pool
footprints
Zoning
Maps
Flood
Insurance
Risk Zones
Land Use
County
Boundary
Lines
Municipal
Boundary
Lines

CT State House CT State

House
Districts

CT State Senate CT State

Zip Codes

Soil
Bedrock

Senate
Districts
Zip Code
Boundaries
SSURGO
Bedrock
polygons

Partial

Partial

Partial
Partial

Complete

Complete
Complete

Complete

Complete

Complete

Complete

Complete
Complete

Source
Municipal

Municipal

Municipal
Municipal
Municipal

Municipal
Municipal
Various
Municipal
Municipal

Municipal

Municipal
Municipal

CT DEEP

WestCOG
MAGIC

MAGIC
MAGIC
MAGIC
MAGIC

CT DEEP
CT DEEP

@axiomatic



Road Centerline Centerline Complete WestCOG
including
road name
S[EVEN Y Contours Two-foot Complete CT DEEP
elevation
contours
Names GNIS Geographic Complete CT DEEP
Names Info
System

Table7: Proposed geospatial layer inventory.
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GIS SCHEMA

Axiomatic has developeditial recommendations fooptimizeddata schemas for point, linand polygorfeatures The
schemas are designed to carry the minimum amount of information that is required to support the regional GIS sites
functionality and disgly requirementsTheseschemas are designed for efficieranyd alditional attribute fields may be
required to accommodate specifise casesThe details of the data schemas canfbend in Appendix B.

A separate schema has been provided for the parcelrlaaccommodating the core requirements for both initial
implementation of the regional GIS solution and for the needs of anticipated future enhancements (e.g. unique identifiers
and linking identifiers)The schema for the parcel polygon fileletailedin AppendixB.

CAMA FILES AND SCHEM

EXISTING CAMA DATROAINTEGRATION LESEL

Axiomaticinventoried each of th&VestCOG communitiesssessor Database Portahd CAMA data exports (collected
duringTask 1 of the CAMA Regionalization Sjudydetermine tle attributes required for each of the proposed levefsa

regional GIS site. Thirteen of the WestCOG communities use Vision CAMA which means that there is already a high degree

of interoperability with respect to a WestC@@de CAMA schema.

Municipal CAMAystems rely omomplexrelational databases that store temporal data in various tables. Many of these
systems include préesigned data exports that can provide external users with basic property information. For more
advanced, custom data exports it nigiges municipal or vendor resources to build the appropriate export file.

Axiomatic has proposed three levels of integration between GIS and CAMA to sapegitnal GIS sitas detailed in
Table8. Each integration point is further detailed in the following sections. Recommendations for implementation are
provided in theRecommended CAMA Implementation Stratsgption.

Function Level 1 Level 2 Level 3

Flat CAMA v v v
Integration

N
RecordCards
Link toProperty v v
RecordCard Site
Vision PDF W W
Property Record
Card Export

Y
Integration
Internal Expanded W'

Field Cards

Table8: CAMAintegration levelsand respective functionality.

VFLAT CAMA INTEGRANIO

Example Site: Westport, CT
https://geopower.jws.com/westport/ApplicationsPage.jsp

oFlag CAMA integration is the mosbmmonform seen in parcebased GIS data portaBlat integrations involve the
linking of asingle record per propertyinformation related to the property, such as multiple building sections or extra
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features, isaggregated into a summary or simply into totals and stored in the record, as there is no supportor one
many parent/child relationsips with this type of implementation. Data from this type of system is easily exported to
delimited text files.The flattening procesgenerallyonly has anmpacton more complex properties angould havelittle
effect onthe singlefamily residential popertiesin WestCO@Gwhich make upnostthe records.The flat filetypically

contains summary information regarding the properties identificati@mourrentownership, land, primary building, valuation,
and last sale.

Flat CAMAntegration will allow usersfaaregional GIS site to search for propesgby all the standard attributege.g.
owner, address, parcel identification numBelt will also allow WestCOG to developianmarylevelproperty record card
as showrin Figurel. Note that the card contains highvel information about the property and does not providedepth
information regarding building sections, outbuildings extra features.

Web GIS Summary Card CAMA Osta Currnt 1
Now M, ire Bo of R A cdrnind 2016-00-20
Mosaic Parcel Map Sharing Pool
Address: 22 OUSHNG BLVD Municipasey: County: Suatorg
NHGIS 10051530922 010400 Unique 10:783 000 Town 10183
Parced 1020422010 CAMA ID:3302 County 1D: 0
Map: 0122 Lot=0000 Unit Sub:
Map Cut: Lot Cant: Unit Cut: No. Cards:
Owner Information
Owner: Co-Oweer:
Mailing Address: 52 CUSHING BLVO
5 Land Information
Atea: D&t o Zooe R0 Land Use: Locw 201 Stutw 11
Flood Code: Uth Code 1 CITY Uil Codte 2: CITY Traffic Code: LIGH
| » Building Information :
Type: CAPT Yoor Bum: 1053 Rooms: 7 Becs: 5 Baten: 0 Fat; 2 Malf: O
Area (N): 1260 vt FWall; AVERAGE Roof Type: GAlL L Cond: Avetage
Area (O 2564 s XWhsll: ALUMINL Roof Cover: ASPH Gende: C
Transaction Information
Ouate; 10302013 Price: 3130073 Book-Page: 41770037  Grassor
Assessment Information
216060 Land: $3570 Buliding 338500 Features: 50 Total: §127300
2151001 Land: S35T00 Buliding o000 Features: 50 Total: 5127300
Supplemental Information
Curront Yo 20160020 Updated; 20161114 Pascel Link? Yes
Recoeds: 126005 State Owned: b 8 Vpst: 345 Land Vpsf: 201
The ropert wts compeind wung Ate babiees 4 be Sriwtm homarer & e of seor b whevend = of dute The impt =t S aAnd “AS S sl men et of
0y A @ e preened = pbed O ey Tt A el 1 ma et o aaledly Y § FONe L e W el 0 SRt bat bees Smde 1 eBe Do dewg ®
i, of T et B B e S i R o ey N W e et ThOR A T e e S Th et e el
S e e By D Al by e Wound Pwie Vap Prast The Grs 4 Cureit 5 Be 4ot Whamn o o 19 o T J0ge 804 iy AW regstnent Waloed
P CE W 3 e (Tt S heaton (R CPRT! P8 s Oy N ey

Figurel: Asample summaryevel property field card from the New Hampshire Mosasétate-wide system.

VLINK TAPROPERTY RECGFARD SITES

Example Site: New Fairfield, CT

http://hosting.tighebond.com/NewFairfieldCT Public_new/

All but two of the WestCOG communitiggintain assessor databasenalsthat provide access to detailqutoperty

record cards These detailed records include information not present in the fllat &llowing users to use the portals to
search across a variety of fields and attributes gigv detailed information about a parc@.g.identification, ownership,
land, building sections, out buildings, extra features, valuation, permits, saledinguihotos and sketches. A sample of a
FASEtR OF NR FTNRY (i KaSses$or gogfdab shdwn iFfRydre2 Mardy dfdhd eSistit GEportalsprovide
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direct acces$o these prtalsto displaydetailed property record cardsllowing sersto select a parcebn the GIS site and
YIE@GAILGS RANBOGEE (2 GKS NBf I SR Inpehéedyihis typd& Dactiarali®O NR A Y
gives regional site users access to the detailed property record information while only requiring WestCOG to collect and
normalize a flat file export from the CAMA systérhis level of integration would require thanunicipalities continue to

maintain their existing Assessor Database Portals

@New FarFiELD,CT  OVISION - e . = —— =

7 OLD SRIDSE RD £

Tk
1§
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Figure2: Sampleproperty recordcard fromNew Fairfield'svisionsite (screen broken into three sections)

VISION PDPROPERTY RECCIHRDEXPORT

Example Site: Montville, CT
https://www.axisgis.com/MontvilleCT/

For VisiorCAMAusers, it is possible to batgbrint property recordcards to PDFThebatch prints can then be associated

with the appropriate CAMA record via a batch file naming proc@3w property record carBDF contains detailed property
information including building phot sketchesand related information including building sectmrimplementing this type

of functionality gives regional site users access to the detailed property record information while only requiring WestCOG to
collect and normalize a flat filexport from the CAMA systerm sample of a Visioproperty recordcardexport is shown in
Figure3. This level of integration may enable some municipalities to discontitiueir existing Assessor Database Portals.
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Figure3: Example of a batclprinted Visionproperty recordcard.
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EXPANDED CAMA INTRGFON

Expanded CAMA integration is the most complicated form of integration when developing a 4S #iteaintains the
many-to-one relationships of building&xtra features, and landt requires exportingeveraltables from a municipalities

CAMA system and creating a more complex relational database to manage the various child records (building sections, out
buildings, extra features, permits, etc.) Utiligian expanded CAMA integration allows for querying by any property

attribute, but is typically more complex than most online GIS platforms can handle in their out of the box configuration

INTERNAL EXPANDEROPERTY RECOFARDS

Example Site: Darien, CT

http://assessment.darienct.gov/pt/search/commonsearch.aspx?mode=owner

Once expanded CAMA integration is developed, the intgsr@berty recordcards can be expanded to include as much
information as an externally hostegtoperty recordcard site. This would allow a municipality to discontinue hosting CAMA
data on a standalone site and would provide a @tep-shop for all GIS and CAMA recordstfe WestCOG regior
screenshot of the interngdroperty recordcard site for Darien is shown Figure4. Notethat the categories at left provide

a detailed breadown of the valuation for residential and commercial structures, outbuildings, and land.

Profile PARID: 04166
gia SMITH IAN W SMITH SHELBY K 12 LINDA LANE
Sales
Residential Parcel
Commercial Al D 09 9%
Adicos 12 LINDA LANE
Outbuildings o
Uit
Land T — 1011
Values Clrss Lo
Land Use Code 101-SINGLE FAMILY RESIDENCE
Permits
Living Uinits 1
Sketch Aores 91
Map Zoning R2
Shoet! /Stent2 O DE SAC /1-PAVED
Photos K A
Topol/ Topo2/Topo3 2-ABOVE STREET]
Uil AL AU 2PUBLIC WATER/2-/2-
Notes
Owners
Owney AN ess City Slate o
SMITH IAN W SMITH SHELBY K 12 LINDA LANE DAREN CT 06820

Figure4: Example of an expanded interngfoperty recordcard from Darien, CT.
CAMA SCHEMA

Axiomatic is providing WestCOG with two propd€2AMA schemas. The first is fi@tiildings, out buildings, extra features
andland linesare flattened to provide summary level informatipmhe second schema is expanded to include multiple
tables in a relational structure. This allows for a compfatgure of municipal improvements which are related to a master
parcel. Note that the flat schema is designed so that it can be transitioned into the expanded schema over time.

WestCOG 13
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[FLAT SCHEMA

The flat schemé#correspondngto Level 1 and Leveld GIS and QVMA integration flattensrelated information like
buildings, out buildings, extra features and permits. A flat schema is the fastest and easiest way to integrate CAMA
information irto a GIS siteThe flat schema contains attributes categorized as follows, identification (parcel ID, address,
etc.), ownership, land, building, valuation and last known transaction. The full flat schema including field names,
descriptions and types f@ovided in Appentk C The flat schema has been designedacilitate a transition to the
expanded schemd:or simplicity Figure6 only showsthe Primary Key (camaidregional) for Bamique assessing record,
and the foreign key (linkid) to relate the CAMA file to emspatialParcel layerDue to themanyto-one relationships (like
Condoj$, this foreign key will ndbe a uniquevalue in this table

CAMA Master

camaidregional

FK linkid

Figue 5: CAMA schema diagram showing primary and foreign keys.

EXPANDED SCHEMA

The expanded CAMA schen@&$ and CAMA integratiaevel 3) requires multiple export files be run from a CAMA system

to obtain the necessary related datables. The schema contains a primary CAMA table (CAMA Master) and six (6) related
data tables, CAMA Sales, CAMA Building, CAMA Outbuilding, CAMA Extra Features, CAMA External. Each of the related
GFofSa dzaSa damadregidnd Mguned@shoivStie expanded schema structutisplaying only primary and
foreign keys for simplicityThe expanded CAMA schema detailspmvided in AppendiC

CAMA Master

camaidregional

FK linkid

CAMA Sales CAMA Building CAMA Obuilding

SALE_ID BUILDING_ID OBUILDING_ID
—?FK camaidregional ,FK camaidregional — ’FK camaidregional —

$-< Source_iD

CAMA Extra Feature CAMA Permits CAMA External

EXTRAF_ID PERMIT_ID EXTERNAL_ID

—,FK camaidregional ’FK camaidregional = ,FK camaidregional —

Figure6: CAMA schema diagram showing primary and foreign keys.
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CAMAPARCEL LINK
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relationships between the data sets to beanagedappropriately. The link between th@1Sparcel and CAMA schema is

shown inFigure?. The linking ID is typically constted duringthed E i NI O ¢ NJEI&,#ith N¥ gepefid-fdmad &

of a leading municipal ID, followed by a municipal specific ID.

Parcels CAMA Master

POLY_GUID camaidregional

FK LINK_ID FK linkid

Figure7: CAMA schema diagram showing primary and foreign keys.

RECOMMENDED CAMA INBMENTATION STRATEGY

The level of functionality attainabler a regional GIS siie largely based on the level of detail in the CAMA data export

which is acquired from each municipality. As this export becomes more complex (adidiregl tables for improvements,

extra features, sales etc.) it requires more time from the municipality to generate as well as a more complex
aGFYRFNRATIFGAR2Y O0SEGNY OGS (NI yaFT2N¥YzZ f2FR 6a9¢[ 00 STF2N

For this reason, Axiomatic has outlinédSand CAMA integration with respect fonctionality and data in three (3) levels.
¢tKSasS fS@Sta O2NNBalLRyR (2 fS@St 2F STe@Eréhbdals.i2 AYLI SYSy

x  Level 1: GIS Site with Flat CAMRGIS site with parcels, supportingSGayers and integrated flat CAMA. This is
the most basic level of integration and allows for viewing of GIS information and the ability to search and view
basic property attributes. This type of integration has become common place for individual mlitiesEcross
Connecticut, New England and the US.

x  Level2: GIS Sitevith Flat CAMAand Access to Externafroperty RecordCards A GIS site with parcels, supporting
GIS layers and integrated flat CAMA with links to extgonaperty recordcard sites (ke Visio®2 & h AkSeasyrS
Database). This is an intermediate level of integration as it allows for access to full CAMA data via the assessors
stand-alone site. There is also aiility to integrate batch printed?DFproperty recordcards to link to the arcel
layer,reducingthe reliance on the standlone Assessor Database. Integration is typically straightforward as many
other communities use this type of cross site linkagest WestCOG communitiesill stillneedto support
standaloneAssessor DatabadPortalsat their own costto maintain complex searchés.g. comparable sales
search)

x  Level3: GIS Site with Full CAMA Integratiof GIS site with parcels, supporting GIS layers and expanded CAMA
that can be used to fully replicate exterr@bperty recordcard sites. This option allows for full CAMA integration
without the municipalities continuing to support standaloAssessor Database Portalsan additional cost. The
amount of information that must be extracted from the municipal CAM#tems is substantially higher théor
Leves 1 and2. Thistype of functionality isiot typical for a municipal or regional GIS $ite is becoming more
common
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Function Level 1 Level 2 Level 3
Flat CAMA W W v
Integration
Internal Flat W ' W
Property Record
Cards
Link toProperty v v
RecordCard Site
Vision PDF W W
Property Record
Card Export
Expanded CAMA W
Integration
Internal Expanded W
Property Record
Cards

Table9: GlSevels and respectivéunctionality.

Each successive lev#|GIS and CAMA integratiavill require an increased level of effort for both WestCOG and
the municipalities. As the data becomiedly integrated in a single system (Level 3) with functionality sufficient to
replace th the local GIS, anfissessor Database Portéte effort to ETLthe information into the regional site
increases significantly. A fully integrated site also requires more robust features and functionality which
necessitatemore resources to develop andaintain. A breakdown of the estimated effort for municipal effort,
ETL, site maintenance and external dependencies is shoWabiie10.

Iltem Level1 Level2 Level3
Municipal Effort >10 min >20 min  >40 min
per per per
export export  export

Average Average High
Average Average Complex
Minimal Average High
Low  High  Low

Table10: Estimated effort per level

Recommendations

x  Begin with Level 1 to quickly establish a regional GIS site and minimize
municipal time commitment to get a basic site running.

x  Pilot Level 2 with select communities to establish amount of time require
and gain buy in. Incrementally include level 2 functionality for all
municipalities.

x  Study Level 3 integration with pilot communitid® better determine time
commitments & willingness to consolidate online systems.

DATA STANDARDIZATI& KRONVERSION QEBIREMENTS

| LAND USE CODING

In Connecticutthere is no single, unified land use exstandard This presersta usability issuavhen aggregating da for
use in aregional or statewide GIS and CAMi#ta portal For thatreason,it is necessary to creatar adoptaregional
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standardand translate each municipal specific eddto the regional standard. While ideally all participating communities
would adopt the regional standard, in practice this is not a realistic expectation.

Axiomaticanalyzed and compareskveral national, and New England based land use coding standards to determine their
feasibility for use in WestCOBrief summaries of eactand a recommendation for a WestCOG regional standesd
included herein

MASSACHUSETTS

The Massachusetts Deparént of Revenue, Division of Local Services has developed a robust land use coding
guideline that is employed by most municipalities in the state. The land use coding structure calls fordighree
identifier with each digit representing a classificatidine first digit represents the major classification ranging
from zero to nine that represents multiplese, residential, open space, commercial, industrial, personal, forest,
agricultural, recreational and exempt property respectively. The second digiesents a major division and the
third digit represents a subdivision.

For example, a residential, single family property would have the major classification of one for residential, a major
division of zero for residences and a subdivision of one fgieifamily. The result is a land use codéddfis for a
singlefamily residence. The Massachusetts system is well designed and has been adopted as the default land use
coding system for major CAMA system developers such as Vision and Patriot whictharavmotheir

headquarters in the Bay State. The entire Massachusetts state land use code guide values can be found in
AppendixD.

NEW YORK

The New York Office of Real Property Services has developed a robust land use coding classification system that is
required for assessment oversight. Like in Massachusetts the system consists of-ditfireede that identifies
classification, major division and subdivision respectively. New York has added an additional set of waterfront and
ownership codes teategoizewaterfront property thathavecomplex ownership types like time shares,

condominiums, etc.

For example, a residential, single family property would have the major classification of two for residential, a major
division of one for single family and abglivision of zero for year around residence. The result is a land use code of
210for a singlefamily residence. The New York system is well designed and has been adopted as the default land
use coding system for municipalities in New York. The entire YW state land use code guide values can be

found in AppendiD.

NEW HAMPSHIRE

In New Hampshire there is no state guideline for standardized land use coding. The Department of Revenue
Administration transforms local land use codes into a state standard that is used for property tax equalization.
New Hampshire utilizes a twaigit land use code that identifies major classification and major divisions. New
Hampshire also utilizes a settefo-digit suffix codes to identify waterfront and water access.

For example, a residential, single family property would have the major classifichtiore for residential and a
major division of one for single family. The result is a land use code of 11 for afaimiieresidence. The New
Hampshire system is adequate for the purposes of property tax equalization and general property identification
but lacks the granularity that is desired for ntaxable propertyThe entire New Hampshire state land use code
guide values can be found AppendixD.
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éAI\/IERICAN PLANNINGSEECIATION

CKS !'YSNRAOIY ttFyyAy3a ! aa20AF GNXy AGAFAICGH 00 ARIYA { RIS R 2\
expands land use coding in five dimensions, activities, functions, building types, site development charter and
ownership constraints. The LBCS is complicated and suggests that each property must have fivdalistiigit

codes to accurately describe its use. The APA defines the five dimensions as:

1 Activity: Activity refers to the actual use of land based on its observable characteristiescribes what
actually takes place in physical or observable terms,(&agming, shopping, manufacturing, vehicular
movement, etc.).

1 Function Function refers to the economic function or type of establishment using the land. Every land
use can be characterized by the type of establishment it serves.

9 Structure Structure reérs to the type of structure or building on the land.

1 Site Site development character refers to the overall physical development character of thdtland.
describes "what is on the land" in general physical terms.

1 Ownership Ownership refers to the relainship between the use and its land rights.

Each of the dimensions has a faligit identifier which delineates major classification, major division, minor
division and subdivision respectively. For example, a residential, single family property withrstaisé and
ownership would have the following coding:

Activity: 1100Residential activities/household activities

Function 1100Residence or accommodations/private household
Structure 1110-Residential buildings/singtamily buildings, detached units
Site: 6000Developed site with buildings

Ownership 1000Not constraintsprivate ownership

=A =4 =4 -4 =4

The LBCS is very well constructed and provides immense details if utilized correctly. It is burdensome to implement
however,as it requires much more insight into thegperty then is typically employed for property taxatiorhe
entire APALBCS can be foundAppendixD.

éLAND USE CODE STARDRECOMENDATION

Axiomatic recommends WestCOG utilize the Massachusetts Land use code stahdardsssachusetts system
provides major classification, major division and subdivisit@tineations This will provide the necessary

granularity to provide WestCOG and its member communities with insight into the use of a property without being
overly complicated.

It will be necessarperform a transformation on municipal CAMA data to implement a standardized land use
O2RAY3 48aGSYDP 5dz2NAy3I ' EAZ2YFGAOQ& AYyAlGALf NBOGASE 2F
the majority and analyzed for consistency in land use codihgteen of the eighteeiWestCOGommunitiesuse
VisionCAMA platformwhichmaintainsthe Massachusetts land use coding system as theirllveesgonfiguration.

Most municipal gers create custornodingto identify specific property types that might not lspecifically

addressed in the basiae code list €.g.waterfront). The land use code identifier for a sinfdenily home for the

CAMA databases collected during Task 1 are showalitell. Note that the majority of the listed towns are

using 101 as their indicator for&inglefamilyhome. Based on the inventoried land use code systems, this best

aligns to the Massachusetts standard.
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Entity Property Code
Bethel 101
Bridgewater 101
Brookfield 101
Danbury 101
Darien 101
Greenwich 101
New Canaan 101
Newtown 1010
Norwalk 101
Redding 101
Stamford 101
Westport 101
Wilton 11

Tablell: Local land use codes forsinglefamily home.

Asmost WestCOG communities are already utilizing a variation of the Massachusetts standard the required
transformationswill be substantiallysimplerand less time consumirtgan implementing a totally different system like
LBCS. There is also a higheriliicald that WestCOG communities would be open to adopting a single regional standard
over time if it is not a substantial deviation from their current coding system.

Recommendations

x  Implementthe Massachusetts land use coding system for the regional Gl
site, transforming local data as needed for conformance.

x  Encourage adoption of the MA land use coding system by WestCOG
communities as a lortgerm goal.

ALIAS COMMON FIELBMES

There areseveraldescription fields that will contain unique values per municipality that could be aliased to a WestCOG
specific list if desired. The alias fields will allow WestCOG to enforce consistency in data which can be useful for advanced
gueries and reports. Thdias field values will be determined based on the most common nomenclature among the
WestCOG communities CAMA systelhmust be recognized that the source field value must be maintained in addition to
the alias field to ensure that WestCOG can replicatmicipal attributes orproperty recordcards.A listof fields to be

potentially aliased is listed ihable12.

Field Name SEINEIS)

Building Style Colonial, Capesambrel
Building Model Single Family, Multi Family
Building Grade Poor, Average, Good
Building Condition A, B+ B

Out Building Description Pool, Tennis Court
Extra Feature Description

Table12: Additional common fields thatan be aliased.

Recommendations

x  Begin developing alis fields for common attributes arttie corresponding
transformation process(es)s necessary
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DATA PROCESSING &8DAHESBEST MANAGEMENT RRACES

EXTRACT, TRANSFORMIAD (ETL) PROCESS

The ETL procesdll allow WestCOG to take individual municipal data file and process them into a normalized regional file.
This process will be critical for the loteym success of a regional initiativéis recommended that the ETL tools be
developed internally or cured in a manner that gives WestCOG control and ownership of them, as these tools will
become the heart of the regional GIS.

STEP 1: COLLECTION®S & CAMA DATA

The initial step in creating a regional GIS site will be to develop a repeatable datafexmach communities CAMA and
GIS data. The attributes included in each data export should align to the WestCOG master schema to ensure data
completeness. Once the repeatable data export process for each community has been established it should keatédcum
thoroughly.

éCAI\/IA DATA UPDATE RRIEENCY

In Connecticut property is valued annually to be current to Octob&thpter 203 Sec. 1262a) by each

Ydzy AOALI ftAded ¢KS YdzyAOALI fAGE KI & dzy (ahtlie tagable andizexNE wm
SESYLIWi LINRBLISNI& OdNNByid (2 (KS FaasSaavySyid RIFEIGSd ¢KAA
(although some municipalities do not complete the list until the end of February).

It is imperative that the underlying GAA information ina WestCOG regional Gddta portalcontains the official
records for each property. This ensures that the information being displayed on the site coincides with property
tax billing information. For this reason, CAMA exports should Heatetl by WestCOG at a minimum annué&ly
coincide with grand list

CAMA data is updatedkily by municipalitieso add new construction, updatattributes for renovations, or record
ownership changest is important to capture these changes reguladyensure the data on the GIS website
maintains utility (current owner and mailing address are critical for abutter notifications).

After deployment,it is recommended that WestCOG obtain more frequent CAMA updates.allows the
valuation information taemain consistent with the grand list while displaying the correct ownership information.
The recommendeduarterly CAMA data collection and update schedule is showiaisiel3.

Data | Jan | Feb \ Mar | Apr | May | Jun Jul Aug | Sep | Oct | Nov | Dec
CAMA Primary Update Update Update
Collection

Table13: CAMA data collection and update schedule

Recommendations

x  WestCOG should collect CAMA data atinimum annually from each
community with the primary solicitation occurring during February and
March. Supplemental ownership updates should be received every quar
(June, September, December) if desired.
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éGIS DATA UPDATE FREQCY

GIS parcel maps shiolbe updated at a minimum annually to coincide with the assessment date of October 1.
Many WestCOG communities are proactive with parcel map maintendiatéel4 shows the update frequency

for GIS data among the WestCOG communities as deterntingdg part of Task 1 of the CAMA Regionalization
Study Note that only one respondent has GIS parcel information that is more than one year out of date. Axiomatic
recommendghat parcel informatiorbe updated at a minimum annually.

Municipality Maintainer Update Schedule Last Update
Tighe & Bond Annually 10/01/201%
Assessor/WestCOG On Demand 2016
Sharlow Tech Group & Ney Quarterly Q4 2016

England Geo
Sewall Monthly 10/01/2016
Assessor Daily Ongoing
Assessor Monthly Ongoing
Tighe & Bond Monthly Ongoing
Assessor SemiAnnually In Progress
Assessor Annually 10/01/2016
IT/GIS 3 Years 10/01/2016
Internal Monthly Ongoing
CDM Smith Annually In Progress
Internal Ongoing Ongoing
Internal Ongoing Ongoing
New England GEO Annually 10/1/2016
Internal/Sewell Quarterly Ongoing
CAl Annually 10/1/2016

Table14: Summary of Parcel Map Maintenance

For communities that update their information more regularly it is suggested that a second export is taken at the
midpoint of the yearThe recommended GIS data collection and update schedule is shovaibliel 5.

Data Jan| Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct | Nov | Dec
Parcel Primary Update
Collection

Tablel5: GIS parcel data collection and update schedule

Recommendations

x  WestCOG should collect parcel data at a minimum annually from each
community with the primary solicitation occurring during January and
February Supplemental parcel data updates should be received semi
annually (July) if desired.

2 Date from survey indicates the map was not updated last year. Verified through& Bywed website.

\l;v:;toic;IGGIS Recommendations 21 @a X I 0 m a tl C



STEP 2: PROCESSINGGAIS & CAMA DATA

Once the CAMA and GIS data for each community is collected through the standard export process it must be normalized to
the WestC@ master schema. Data processing may require a specific processor for each community or for common CAMA
systemsThis section contains best practices for processing the municipal spatdicThere are a number of data

transformation tools available taandardize the CAMA data, however Microsoft Acdesme of the most commonly used
platforms due to its cost, availability, and simplicithis section outlines logical best practices for CAMA and Parcel data
standardization and processing.

It is recommaded that the ETL tools be developed internally or procured in a manner that gives WestCOG control and
ownership of them, as these tools will become the heart of the regional GIS.

'BASE PARCEL PROGESSI

Collected parceand other municipally sourced geaaal) datashould beprocessed using ArcGIS desktop tools
and custom python models. The python models standardizéyfiles field names, clean and repair geometry and
remove extraneous attributes. Each python model is designed to run based on the stangbert filesdefinedin
Step 1.

éCAI\/IA NORMALIZER ARBRCEL CROSS CHECK

CAMA datashould beprocessed using a database tool that is tailored to each specific municipality. The database
tool normalizes field names, transforms coding (like land use) andqgrens error identification and cross reference
with GIS parcel data. The error identification and rectification process is critical for creatingcomstucted GIS

site. The steps below are CAMA normalization best practices.

1 CAMA NormalizationThe CMA data field names, types and sizes are aligned to the master schema. The
Gt Ayl ARE OFASER GKIG NBEFGSa /tal! (G2 LI NOStao Aa
1 Initial CAMA/Parcel CrosscheclkCAMA records that do not have a matching GIS paecelrd and GIS
parcel records that do not have matching CAMA records are identified. These recoftiggseifor error
resolution.
f CAMAError Resolution: ' a! NBO2NR afAy]l] ARé FAStRa Oly o©S Y2R
relationships or ther issues that were identified in the initial CAMA/Parcel Crosscheck. Error resolution is

YIylF3SR GKNRdzAK | aSNAxASa 2F aLCé¢ aidlrdaSySyda GKI G
records flagged in the initial crosscheck are updated basethe error resolution proces3.he goal of the
SNNBNJ NBazfdziazy A& (2 o0dAfR | afAy] ARE 6KAOK OF

1 Secondary CAMA/Parcel CrosscheG&MA records that do not have a matching GIS parcel record and
GIS parcel recds that do not have matching CAMA records arelecked. These records are considered
final and are flagged as such. This allows users of the regional GIS site to understand they are looking at a
record that does not have a corresponding CAMA or paraareklt is best practice to share this list with
the participating community so that the appropriate data changes can be made, to result in a successful
CAMA/Parcel link.

1 Code TransformationBased on translation tables the CAMA data codes (like lanccard)e
transformed to the WestCOG standard. Doing code transformation at the local level is conducive to
streamlininglong-term maintenance.

1 Export Final CAMA and parcel files are exported from the proseswlardized andeady for
aggregation.
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STEP 3AGGREGATION

Once each community is normalized through the transformation process it can be aggregated into the regional file.
For CAMA, the separate exports are merged into a single databasgdalébles for a complex CAMA schema)
containing all commuities. For GlSython modes arerun to combine the applicable files into a single

geodatabase feature. Once the information is aggregated it can be loaded into the regional GIS site.

Recommendations

x  WestCOG shouldevelop or procure CAMA and GIS ETlstooa manner
such that WestCOG maintains ownership and control of processing tools
without license or restricted use.

x  The ETbprocessshould also provide a method for updating ownership
information without updating values, land and building attributéhe ETL
process should allow for the identification and rectification of errors using
semiautomated process.
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SITE FUNCTIONALITY

The functional requirements fax Regional GIS Site have been derived from a comprehensive inventory and review of
municpal GIS and Assessor database web applications within the WestCOG region. The functional requirements inventory
focused on documenting GIS site functionality including but not limited to browser compatibility, navigation, searching,
reporting, measure toa, markup tools, buffer tools, printing and external integration. The full functional requirements
inventoryis provided in Appendi&.

From the functional requirements inventory Axiomatic developed a list of critical functionality for the WestCOG ré&ginal
site to havecorresponding ¢ integrationlevels 1, 2 and 3rhe list of functional requirements is shownTiablel6 and

Tablel7. Each functional requirement is listed by phase and is classified as reqigsddbleor optionalfor each of the

three levels of integration

Required(R} must be present to meet the needs pdrticipating communities.
Desirable(D). not required but should be highjyrioritized and included if possible.
Optional (O). non-essential but considered beneficial.

> > >

Recommended Search and Navigation Functionality

| [subcCategory

Microsoft Internet Explorer (v11+) R R

Microsoft Edge (v38+) R R R

Mozilla Firefox (v52+ ESR, v54+) R R R

Apple Safari (v6.2.8+) R R R

Google Chrome (v52+) R R R

Opera (v39+) R R R

- Chrome(Android/iOS) R R R
Safari (I0S) R R R

- Typical Functions R R R
Layer Controls R R R

Street Number R R R

Street Name R R R

Owner Name R R R

Parcel ID R R R

Land Use D D R

Building Information D D R

Land Area D D R

Sale Date D D R

Value D D R

D D R

Ability to enter ranges (e.g. sale dates)

Table16: Recommended Search and Navigation Functionality
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WestCOG

From Search

Point

Polygon

Radius

Linear

Area

Variable Units
Variable distance
Visible

Printable
Add/Remove Parcels
Access Mailing List
Visible

Printable

Internal

External

PDF Replication
Property Recor€Cards
Plans

Deeds

Permits

Custom

Standard

Oblique

Street View

Photo Tool Tips
Building Photos

Regional GIS Recommendations

GIS Functionality & Integration
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Tablel7: GIS Functionality and Integration
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DEPLOYMENT & MAINTENCE: PLATFORMS ABRBTIMATED COSTS

There are three key elements to the deployment of a regional GIS: (1) Data Collection, (2) Data Standardization, and (3)
TechnologyPlatform. They are each discussed in the following seclibe.costs presented herein are characterized by the
following asumptions:

All eighteen towns are participating

Level 2 integration

Internal (WestCOG) and external (contractor) labor are estimated at $75 and $1(
respectively

WestCOG will perform data collection using their own resources

WestCOG wihire a contractor to develop ETL tools

WestCOG will operate ETL tools using their own labor resources after year 1

OUTREACH

An important component of a successful regional GIS is outreach and marketing of services to member communities. It is
recommendel that a kickoff meeting be held with local officials to review the scope of the project, and any municipal time
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member community to estalgh the data pathways (including any contact with required vendors), and anticipated update
schedulesParticipating communities should plaadink to the regional GIS be placed prominently on the town or cities

website It may also be beneficial to formregional GIS workgroup, or advisory committee comprised of municipal
representatives to guide and inform the development of the data and platform

Recommendations

x  Conduct a kicloff meeting with municipal stakeholders.

x  Optionally prepare Memorandum a@fnderstanding (MOUSs) between
WestCOG and participating communities to clarify responsibilities.

x  Encourage each municipality to include links to the regional GIS on the t
website.

x  Form GIS workgroup or advisory committee comprised of municipal aodfic

DATA COLLECTION SANSDARDIZATION

DATA COLLECTION

The data collection for a flat file CAMA export and associated GIS layers is not overly burdensodesa@pathways have

been establishedGenerally, the data export from the CAMA system takd$ Brinutes and files are sufficiently small that

they can be emailed (in the caselafger communitiean FTP may need to be setuphe bulk othe effort related todata
collection is spent in establishing contact, and reminding participating communitisenid their dataForg