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North Carolina Integrated Cadastral Data Exchange
Final Technical Report

The US Environmental Protection Agency awarded a grant to North Carolina to create and
demonstrate the value of the “North Carolina Integrated Cadastral Data Exchange.” The
Project Team has developed a “Transformer” that is a set of online applications that provide
a web based approach for submittal, transformation, integration, and publication of the
parcel data from county and Tribal sources. This report is the Final Report of this project.
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Executive Summary

The US Environmental Protection Agency awarded a grant to North Carolina to create and
demonstrate the value of the “North Carolina Integrated Cadastral Data Exchange.” The Project
Team has developed a “Transformer” that is a set of online applications that provide a web
based approach for submittal, transformation, integration, and publication of the parcel data
from county and Tribal sources.

The “Transformer” applications enable NC county geospatial data producers to:

1)

2)

3)

4)

5)

6)

7)

8)

Log in to an authenticated web interface using North Carolina Identity Management
(NCID) for security.

Use a custom interactive web interface to upload a county’s parcel polygons with
parcel data attributes (fields as published by county data managers) and view the
fields.

Interactively match (“transform”) a county’s specific source parcel data attributes to
a standard set of specific parcel data attributes (Master Schema).

Interactively submit a “job” that creates a zip file with original and transformed
parcel data for a county (with geometry “as is” from the source), metadata and an
error log file.

The job processing also generates a point file from parcel polygons with
standardized attributes assigned to the points. The alogorithum assures that the
point is inside the parcel polygon. The point file is iuseful in identifying any polygon
errors and is valuable for viewing and querying multiple county data sets more
quickly in web browsers and in GIS desktop software.

“Publish” web services in multiple formats for access from the US EPA Exchange
Network and for access from the NC OneMap Geospatial Portal for discovery and
use outside of the Exchange Network.

Repeat the transformation operation at a future date, using the initial (or latest)
translation model (“transforms”) in the interactive interface to confirm or correct
the matches and “publish” the current data

Download “job” packages for any counties that have been transformed to the
standard set of fields.

The applications enable national geospatial data consumers in the US EPA Exchange Network

to:
1)

2)

Log in to an authenticated web interface managed and secured by US EPA Exchange
Network.

Discover and gain access to web services representing standardized NC parcel data
through the Network.



This approach to integrating parcel data is applicable to other geospatial datasets where local
governments are authoritative sources, data fields are not standard, and potential benefits are
compelling. The same approach as the one for parcels will apply as illustrated in the graphic
below—data managers access a cloud-based application using a web browser and local
authoritative data, use tools to transform the source data to the target master schema, and
publish boundaries, lines, and/or points for consumption as web services in open data and
popular formats for wide application.

This report is intended to document the project for US EPA Exchange Network, serve as a
reference for North Carolina in expanding the content and participation and sustaining the
tools, and inform other states working on similar statewide geospatial data initiatives.
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1. Project Description

1.1 GICC Initiative

The Integrated Cadastral Data Exchange is a project that will inform enterprise solutions for
compilation, integration and sharing of statewide geospatial datasets. The NC Geographic
Information Coordinating Council (GICC) identified priority datasets to serve to the public
through the NC OneMap Geospatial Portal. Among those priority datasets, four in particular—
roads, parcels, structure footprints and addresses—rely heavily on local government data
creation, publication, and sharing. Within the state geospatial coordination structure, the
Statewide Mapping Advisory Committee’s Working Group for Seamless Parcels developed a
proposal for cadastral data (tax parcel boundaries and polygons and associated information)
that had statewide implications. On behalf of the Working Group for Seamless Parcels, the
Department of Environment and Natural Resources submitted a grant proposal to the US EPA’s
Environmental Information Exchange Network in 2009.

1.2 EPA Assistance Award

US Environmental Protection Agency awarded a competitive assistance grant (83431001) to
North Carolina in 2009. EPA awarded the grant to the NC Department of Environment and
Natural Resources (DENR), but the department lost key personnel before a project could begin.
The NC State Chief Information Officer and the Center for Geographic Information and Analysis
(CGIA) submitted a proposal to transfer the grant to CGIA, and EPA made the transfer in August
2012. The Eastern Band of the Cherokee Indians (EBCI) continued as a project partner to
extend the concepts and tools to Tribal Land.

1.3 Project Approach

The project approach is described by business issues, business goals, and a project strategy.
Business Issues

The business factors that led to the proposal of an Integrated Cadastral Data Exchange:

1. Among the GICC's top priority datasets to serve through the NC OneMap Geospatial
Portal, cadastral data lacks a statewide dataset. To meet GICC requirements, statewide
datasets must be consistent, complete, current and well documented.

2. State, regional, federal, and tribal government users and private business users of
cadastral data individually collect, transform, and integrate county cadastral datasets for
multi-county information and analysis.

3. Data sharing among public agencies is limited by currency, consistency, and the lack of
an accessible statewide resource, resulting in duplication of effort by users as well as
redundant provision of copies of data by county data producers.



Only 41 of 100 counties offer free downloadable tax parcel datasets for GIS users; an
efficient, practical method for obtaining parcel data from all counties would benefit GIS
users.

Counties follow state specifications for creating property boundaries and creating
unique identifiers. In many cases, the property boundaries are maintained separately
from the associated tax records, requiring queries and exports from a Computer
Assisted Mass Appraisal (CAMA) system to join property attributes to the boundaries.
The result is variability from county to county in the cadastral data fields published as
geospatial data, particularly in field naming and selection of fields to publish.

Tribal Land boundaries related to lands of the Eastern Band of the Cherokee Indians
have different attribution than county cadastral data, creating an additional challenge
for an integrated dataset.

Analysis of cadastral data by state, regional and federal government users relies on
current (within 6 to 12 months) property boundaries, and cross-jurisdictional
consistency in associated information about ownership type (e.g., private, state, local,
federal), land area, and land use to name a few of the attributes.

Analysis by private businesses and individuals may have a multi-county focus, and there
are some use cases that rely on cross-jurisdictional consistency in associated
information about property ownership, area, structures, and land use.

US EPA and its state partners will benefit from applications that integrate geospatial
data into the Environmental Information Exchange Network. In particular, geospatial
data for regulated facilities can benefit from and analysis of and reference to cadastral
data.

Business Goals

The business goals address nine business issues.

1.

Demonstrate that a statewide collection of cadastral data has the potential to achieve
completeness, consistency, and currency.

Reduce the time spent by multiple state agencies in obtaining region-wide or statewide
county cadastral data.

Create a readily accessible tool for sharing multi-county cadastral data among public
agencies to reduce time spent requesting and processing cadastral data, and to reduce
time spent by county data managers in furnishing copies of cadastral data.

Make cadastral data accessible through online tools from more of NC's 100 counties.
Demonstrate to county cadastral data managers that publishing a dataset to a common
set of attributes will benefit many of the county’s data constituents.

Demonstrate to Tribal Land data managers that transforming data to a common set of
attributes will benefit users of Tribal Land data.

Provide current, consistent, multi-county cadastral datasets to government data users
to support a variety of business needs.

Demonstrate that a collection of cadastral data can meet business needs of private
users related to multi-county information and analysis.



9. Demonstrate the applicability of geospatial data to the Environmental Information
Exchange Network.
Strategy

This project was intended to demonstrate full functionality for a significant portion of North
Carolina (25 of 100 county parcel data sources). The elements of the project strategy:

Establish a standard data schema for integrating a collection of county cadastral data in
North Carolina. Include provision for inclusion of Tribal and Indian lands of the Eastern
Band of the Cherokee Indians.

Develop web tools for local government and Tribal geospatial data managers that will
enable easy transformation of county tax parcel data to a common data model (not
changing local databases, but matching county data fields to desired fields).

Create easy-to-use web tools for uploading transformed county datasets to a cadastral
database. In parallel, create easy-to-use web tools for uploading transformed Tribal
datasets to a boundary database intended for the secure EPA Exchange Network.
Create new data flows in the Environmental Information Exchange Network nodes,
consistent with Network guidelines, to enable seamless cadastral data sharing between
local, regional, state, Tribal, and Federal agencies.

Provide web interfaces to deliver downloadable seamless parcel data interactive
Exchange Network services and for GIS software (geospatial portal).

Develop capability to convert data uploads to both multi-jurisdictional areas (polygons)
and points (center of parcel) to support multiple business processes.

Test the tools through participation by 25 county GIS operations (transformation and
uploading) and project stakeholders (data sharing and data analysis). Test tools
developed for EBCI.

Evaluate the data model, tools for data transformation, and tools for data sharing in
terms of quality, reliability, applicability, and costs. Evaluate the practical applicability
of the tools and techniques to other priority datasets (e.g., roads, addresses,
governmental boundaries). Evaluate the quality of the participation and resulting
datasets.

Make recommendations for applying, modifying, adopting, or transitioning the tools and
techniques based on the evaluation, lessons learned, alternative tools, the context of
other priority datasets.



2. Project Goals and Outcomes - Summary of Accomplishments

2.1 Develop state IT procurement documents and project plan, initiate procurement,
and award contract.
Outputs:
Project Initiation, Project Management, Project Team,
Stakeholders, Project Plan, contract for application development.
Scheduled date: November 2012
Completion date: December 11, 2012 - Project Initiation Approved
February 4, 2013 - RFP Issued
March 28, 2013 - Proposal Evaluation Completed
May 31, 2013 - Contract issued
Outcomes:
Project has identified dedicated staff. State procurement rules have been applied and are
being followed. The project plan is guiding the procurement, and a well-qualified
application development team was selected.

2.2 Develop Detailed Project Plan and Design

Outputs:
Detailed requirements and technical architecture system design
Scheduled date:  December 2012
Completion date: July 2013
Outcomes:
A detailed project plan is guiding the development.

2.3 Develop GML schemas

Outputs:
Shape file models, GML schemas, Master Schema Core Parcel Data Element Definitions
(see Appendix A), and WFS API for data exchange

Scheduled date: April 2013

Completion date:  July 2013

Outcomes:
A master schema for polygon and point datasets and GML aligned with Federal
standards and North Carolina specifications is completed.

2.4 Develop Geospatial Database

Outputs:
Complete geospatial database design to support data transformation, data exchange,
and data access.

Scheduled date: May 2013

Completion date: July 2013

Outcomes:
Documentation and scripts for creating and populating a geospatial database
completed.

10



2.5 Design, Develop, Test, and Apply a Data Transformation Web Application

Outputs:
Web interface for data providers that will serve as a transformation service, and will
track and post transformed data, sustain and maintain translation models, and provide
access to transformed datasets.

Scheduled Date: September-November 2013

Completion Date: First Iteration - September 2013

Fully functional Transformer version - January 2014

Outcomes:
Web tools for data providers that standardizes locally sourced and tribally sourced data
sets, maintains a record of the transformation of the data on an attribute-by-attribute
basis, allows for the maintenance of the Master Schema and locally provided lookup
tables and local data structure documentation, and provides access to data through job
results that contain the original provided data, transformed or standardized data in
polygon and point format and a metadata record for the standardized data.

2.6 Design, Develop, Test and Apply Web Service for Data Flow

Outputs:
Exchange Network REST endpoint for Web Features Services for parcel data from 25
sample NC counties and EBCI.

Scheduled Date: November 2013

Completion Date: Generated and tested Web Feature Services for data flow January 2014
Registered with Exchange Network Discovery Services (ENDS) March
2014

Outcomes:

Data providers have service interfaces for data flow and the project demonstrates the
ability to share parcel data within the Exchange Network.

Reusable software applications and services available for use by other states and tribes,
and recommendations for statewide solutions.

2.7 Develop Training Materials and Workshops

Outputs:
Training for a large sample of NC counties and EBCI for using the transformation tool for
provision of parcel data.
Documented data flows and tools in a Quick Start Guide (see Appendix B).

Scheduled Date: January 2014

Completion Date: March 2014

Outcomes:
Engaged and trained local government and Tribal data providers as well state agency
level experts to support and encourage local providers.

2.8 Integrate System Components

Integrate the completed components and business processes, test, accept, and document the
solutions.
Outputs:

11



Test Plan with test results, analysis of the quality of participation, data flows, data
content. Demonstration of integrated components of data flows from data providers to
the Exchange Network and to access by non-node NC users.

Scheduled Date: January - February 2014

Completion Date: NC Staff tested Transformer - January 2014

All Test Plan elements completed March 2014

Outcomes:
Thoroughly tested and evaluated data flow, back-end database, web interfaces,
translation tools and models, and EN REST endpoint. Documented and demonstrated
solutions are complete.

2.9 Close the Project
Final edits to documents, packaging applications, evaluations, and final reports to NC and EPA

Outputs:
Final project files and documentation.
Scheduled Date: April 2014
Completion date: May 2014
Outcomes:

Reusable software applications and services available for use by other states and tribes,
practices available for other states or datasets, and recommendations for statewide
solutions.
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3. Quality Assurance Measures

3.1 Develop state IT procurement documents and project plan, initiate procurement,
and award contract

NC Enterprise Project Management Office (EPMO) provides oversight and quality assurance to
the planning and design process, including the procurement process for a vendor for
application development. Description of quality assurance activities:
http://www.epmo.scio.nc.gov/services/qualityAssurance.aspx
Outcomes:
Planning and Design completed 7/29/13. Vendor procurement was successful, under
budget, and consistent with all stated requirements.
Contract executed May 30, 2013.

3.2 Develop Detailed Project Plan and Design

EPMO quality assurance includes project workflow gate review to verify that the project is
planned and organized for success prior to approval to move to application development.
Review is by state-level personnel including technical architecture system design reviewers and
the SCIO.
Outcomes:

Gate 2 approval (9/25/13)

Gate 3 approval (4/28/13)

3.3 Develop GML schemas

Project Team will verify that the outputs conform to Open Geospatial Consortium standard
formats for geospatial schemas, data and services. http://schemas.opengis.net/
Outcome:

Verified July 2013

Project Team will verify that comparable items in GML schemas are consistent with the core
cadastral publication standard by the Cadastral Subcommittee of the Federal Geographic Data
Committee, CADNSDI Publication Standard Version 2 (10/1/2012):
http://www.nationalcad.org/showdocs.asp?docid=1171&navsrc=Standards&navsrc2=
Outcomes:
The core data content was verified by comparison with the FGDC Cadastral Core Parcel
Standard and was found to be in 100% compliance with the Cadastral Standard (August
2013)

Project team will verify that WFS conforms with the OGC standard:
http://www.opengeospatial.org/standards/wfst#tdownloads

Outcomes:

The output of the project is in conformance with WFS 1.1. and with the EN REST Guidance.
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3.4 Develop Geospatial Database

The project team will verify that the database meets technical requirements, includes the
required schema (based on the project’s Core Parcel Data Element Definitions (Appendix A) for
standard fields), and is documented to an extent that would enable replication.
Outcomes:
The database schema is consistent with the Core Parcel Data Element Definitions and
was demonstrated for Buncombe County (August 2013).

Database content: The source geospatial datasets are created, maintained, and published by NC
county agencies (and Tribal entities) as authoritative representations of property boundaries
and associated descriptors. This project will accept the county and Tribal geospatial datasets
“as is” and translate the attributes to a common schema. The geometry (property boundaries)
will not be edited in the transformation process.
Outcomes:
Datasets were obtained and prepared for translation in “cross-walk” files; source and target
fields reviewed and verified by CGIA (September 2013).

3.5 Design, Develop, Test, and Apply a Data Transformation Web Application

CGIA will register in ENDS and RCS and will research and monitor the content to assure that the
selected Vendor reuses applicable EN nodes, data flows, services and IT resources for this
project.
Outcomes:

CGIA registered with EPA and monitored the content of ENDS and RCS.

The Vendor will perform system integration testing. The Project Team, with support of the
Vendor, will conduct acceptance testing for the components of the technical solution.
Outcomes:
System integration testing, testing of all components, and acceptance testing were
completed in March 2014.

The Project Team will validate the metadata records based on FGDC standards and validation
tools. http://www.fgdc.gov/metadata
Outcomes:
Metadata records for single counties and multi-county collections were validated
successfully by CGIA (January 2014)

The Project Team will use copies of county parcel data for a sample of counties to verify that
data and services produced by the project tools are complete (all county land is represented),
have logical consistency, and have parcel identification numbers that match corresponding
numbers in data published by the counties.
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Outcomes:
The Project Team completed quality assurance for all 25 counties and the lands of the Eastern
Band of Cherokee Indians.

To verify successful matching of selected source fields to schema fields, the Project Team will
apply the cadastral output of the transformation tool to a set of tests including the following:

e Examine the sorted attribute table to verify the County FIPS value and CNTYNAME are
correct for all records, by county.

e Select records where PARVAL > (LANDVAL+IMPROVVAL) to identify potential mismatch
of source field to schema field (logically, total value should not exceed the sum of the
land value and improvement value).

e Select records where STRUCT< > “” and IMPROVVAL = 0 to identify any inconsistent
records (if a structure is on the property, there should be improvement value).

e Examine the attribute table sorted by LANDVAL to identify outliers (records with no land
value and records with the highest land value) and verify that outliers appear to be valid
by researching parcels on the corresponding county online map viewer/look-up tool if
available.

Outcomes:
A custom program was developed to test the first 5 counties. These identified variables
were tested for these five counties. The routines developed for the five county testing
was used in ArcGlIS for the remaining 20 counties. Quality reports were reviewed after
each county was run and updates were made to the transformer and the county was re-
run if needed. Data content issues were conveyed to the county.

The Vendor will register in ENDS and RCS, and will research and the content to assure reuse of
applicable EN nodes, data flows, services and IT resources for this project.
Outcomes:

The Carbon Project, Inc. registered the EN REST endpoint successfully in ENDS.

CGIA registered XML schema and multi-county geospatial metadata with RCS.

The Vendor will perform system integration testing. The Project Team, with support of the
Vendor, will conduct acceptance testing for the components of the technical solution, including
verification that Nodes and Plug-ins meet Network Node Specifications and utilization of the
Exchange Network Node Test Site.
Outcomes:
Integration testing was successful as documented in the Test Plan. The Project Team tested
and accepted the applications, web services, and datasets, including the EN REST WFS.
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3.6 Design, Develop, Test, and Apply Plug-in Web Service for Data Flow

Outcomes:
The Carbon Project designed, developed, tested, and applied the EN REST WFS, developed
in conformance with the new EN REST Guidance (released January 2013), completed in
February 2014. The XML Schema is attached as Appendix C.

3.7 Develop Training Materials and Workshops

Before and after training for data providers, the Project Team will engage the NC GIS
coordination structure to assure that the training content is clearly presented, applicable, and
valuable to county and Tribal data providers. This process will include the Working Group for
Seamless Parcels and the NC Property Mappers Association.
Outcomes:
The Quick Start Guide, available online from the Transformer home page, presents step-by-
step content to guide data sharing and transformation. Hands-on training of members of
the Project Team (to train the trainer), a webinar for local government data producers, and
presentations at four land records workshops were completed before the end of the grant
project.

3.8 Integrate System Components

The Vendor will perform system integration testing. The Project Team, with support from the
Vendor, will conduct acceptance testing for the components of the technical solution.
Outcome:

The Carbon Project, Inc. completed all Test Plan elements successfully (March 2014).

The Project Team will use copies of county parcel data for a sample of counties to verify that
data and services produced by the project tools are complete (all county land is represented),
have logical consistency, and have parcel identification numbers that match corresponding
numbers in data published by the counties.
Outcome:
The Project Team applied quality assurance steps for all 25 counties and the Eastern
Band of Cherokee Indians (February 2014)

The Project Team will do periodic tests after a cycle of data updates by data producers to
assure that the tools and data flows are working as expected and to take corrective actions with
the project Vendor.
Outcomes:
The Project Team applied quality assurance steps to Henderson County’s second submission
and verified successful transformation and data products (February 2014).
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3.9 Close the Project

For registration of tools and services in ENDS, the Project Team and Vendor will collaborate (as
applicable to this project) to create records, containing relevant metadata and descriptions, for
all new Exchange Network nodes, data flows, and services (related to data flows) developed for
this project; and create a record, containing relevant metadata and descriptions, for all new IT
resources in ENDS (including where applicable XML schema, software tools, web services not
related to data flows, SOAP or REST, widget tools, programming code, and code libraries).
Outcomes:

The Carbon Project, Inc. successfully registered the EN REST endpoint in ENDS. The XML
Schema was completed (attached). Metadata records are included in each Job zip package.
CGIA closed out the project in the North Carolina Enterprise Project Portfolio Management
system.
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4. EPA Exchange Network

4.1 Reuse of Existing Exchange Network Tools and Services

Outcomes:

The Carbon Project successfully registered the new EN REST endpoint in ENDS through ENDS.
The Reusable Component Services referred to ENDS for registration, also.

CGIA added the XML schema and metadata to RCS.

4.2 Registration of New Exchange Network Resources

Outcomes:
The Carbon Project successfully registered the new EN REST endpoint in ENDS through
ENDS. The Reusable Component Services referred to ENDS for registration, also.

5. Evaluation of the Project with respect to a statewide dataset

The NC Integrated Cadastral Data Exchange project was funded by US Environmental Protection
Agency Exchange Network Grant 83431001. The EPA grant narrative stated:
“During the two-year project, a private application developer under contract will be
responsible for hosting files relating to application development, uploaded datasets,
processed datasets, and online applications. After an evaluation of the pilot project by CGIA
and its collaborators, if the project meets expectations and satisfies requirements for a
statewide dataset for land parcels, a portion of the project budget is allocated to transfer
the applications and data to CGIA/ITS and/or collaborating state agencies.”

The Project Team evaluated project elements and concluded that the project achieved its
objectives, delivered the expected online functionality, and delivered data products on time.
The project met expectations and satisfied requirements for a statewide parcel dataset.

The Project Team identified 11 topics as the most important to evaluate.

5.1 Participation by Data Producers

The Project Team identified 11 topics as the most important to evaluate regarding participation
by data producers to share and transform source data to standard data, including technical
assistance by the Project Team.

1. Quality of Participation of Data Providers

All 25 participating counties plus the Eastern Band of Cherokee Indians published parcel data
and shared files with the Project Team. The participants are displayed in Figure 1.
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North Carolina and Eastern Band of Cherokee Indians
Integrated Cadastral Data Exchange Project Participants
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Figure 1. Participating Counties and Tribes in the Project

Ten of the participating counties provide free downloadable parcel data. The other 15
participating counties made data available at no charge. Of those 15, five counties have a
policy of charging a fee for copies of parcel data; the project team was not charged and was
granted permission to publish standardized data for those counties. Among the highest quality
data providers was Pam Carver of Henderson County, co-chair of the Working Group for
seamless parcels. The project team worked closely with Pam to specify a crosswalk from her
source data to the target Master Schema. Similarly, David Wyatt of the Eastern Band of
Cherokee Indians refined and published a parcel dataset to meet the needs of the project. Sol
Wuensch of Craven County took extra time to assure complete content for his county
crosswalk.

About half of the 25 pilot counties participated in a webinar on March 6, 2014 for training in the
Transformer application.

Many of the 25 data providers were active in NC’s geographic information coordination
structure through the project period to add quality to participation. Members of the Working
Group for Seamless Parcels included data contributors Pam Carver of Henderson County, Eric
John of Wake County, Lucy Cardwell of Currituck County, and David Wyatt of the Eastern Band
of Cherokee Indians. Members of the Local Government Committee included data contributors
Julie Stamper of Pasquotank County and Lucy Cardwell.
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2. Parcel Data Quality
The Project Team found that source parcel data quality was very good for the most part. There
were some shortcomings identified by the Project Team. A goal is to resolve problems in the
process of updating the 25 participating counties and engaging additional data providers in the
future. The data issues found by the team:

Datasets were not developed with the core parcel attributes in mind, therefore is
takes some processing of the data to extract things like the presence of a structure
on a property.

Once the dataset is standardized, inconsistencies in the attribution within the
datasets may be apparent. For example, one field might indicate a parcel is vacant
but another field indicates building value associated with the parcel. The source of
the difference may be multiple data systems tracking information or data flows that
result in difference update schedules for some fields.

Ascertaining the types of values in the datasets is a challenge. The source data
dictionary may indicate that an attribute is the taxable value, but then properties
that are clearly exempt will have a value for that attribute.

Determining the type of owner (federal, state, county, local, private, non-profit,
international, etc.) is very difficult. In a few cases the names could be sampled but
in general just determining taxable versus non-taxable was challenging enough.

The use of names in any field is problematic. For example the US Government as a
landowner is listed and misspelled in a variety of ways, making it difficult to identify
federal landowners in a data set. Similarly, attributes that contain the word Exempt
were found to have a wide variety of misspellings.

The use or non-use of leading spaces makes data querying difficult. For example in
many counties the site address street direction was provided as “E” and as “ E” or as
“E “. The hidden space in the data set makes concatenation difficult but also
complicates data queries and standardization.

Duplicate parcel numbers can arise from condominiums where the one parent
parcel has many dependent parcels. In some cases unigqueness can be determined
by appending an alternate parcel number or a suffix to the parcel number, but not
always.

In some instances, parcels are mapped as multiple polygons with a common parcel
identification number, e.g., a forested parcel under single ownership divided by
roads. The operation of joining a table exported from a computer assisted mass
appraisal (CAMA) system to parcel geometry, based on parcel ID, can result in
numeric fields that contain joined values representing the entire property for each
of the polygon records that make up the full property. Users need to account for
those records to avoid double counting items such as land value.

Parcels should have parcel identification numbers from county sources except in
rare instances where ownership is not known or in cases where assignment of the
parcel number is still pending. Also, county parcel dataset may or may not include
polygons representing transportation rights of way or natural features such as rivers.
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Polygons that do not represent real property may not have parcel identification
numbers and do not have meaningful parcel attributes.

3. Frequency of Data Submissions
The pilot project did not request multiple submissions from county data producers with the
exception of Henderson County. After the first transformation, Pam Carver of Henderson
published a second source parcel dataset with additional fields exported from Henderson
County’s computer assisted mass appraisal system (CAMA) to more fully populate the standard
core fields. The Project Team considers annual updates essential and semi-annual updates
preferred where practical. The system is designed so that data providers may update their
source data and run transformation jobs at any time. Time stamping of resulting shapefiles
keeps track of versions. Publication of web services can occur at any time. Similarly, update of
the NC OneMap Database is designed to occur weekly to capture recent updated county
datasets.

4. Time required by data providers
The first transformation of county data varied from about one hour to around three hours.
Availability of a data dictionary or a metadata record saved time in specifying the field matching
from source to master schema. Available look-up tables saved time, as well, for field involving
codes and/or code descriptions. The specific publication details varied from county to county,
explained in part by a wide variety of CAMA vendors and systems serving NC counties as
indicated in Figure 2.
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Computer Assisted Mass Appraisal Systems by County, 2013
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Figure 2. CAMA Systems by County Tax Department, 2013.

The 25 participating counties represented 12 of the 16 CAMA vendors, giving the project a

realistic experience with a variety of tabular tax data attached to parcel boundaries. See Figure

3.
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Computer Assisted Mass Appraisal Systems by County, 2013
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Figure 3. CAMA Systems among the Participating Counties

Regarding time and effort by local data providers, a concern expressed by members of the
Project Team is that the process of getting, using, and maintaining an NCID may be burdensome
to local government data managers. NCID worked very well for Project Team members who
regularly use NCID and merely registered their NCID with the Transformer application. Testing
by the team found that the process of creating an NCID account was efficient, and the process
of registering an NCID with the application was simple. NCID passwords must be changed every
90 days, which may

5. Time Required by Project Team Consultation
Project team consultation was required for security measures (registration with NCID for
authentication) and for orientation to the modules of the Transformer. The automated features
of the Transformer, including auto population of some of the fields, saved time for data
producers and the project team. Some of the field transforms require guidance from the
Project Team, particularly where the matching of source fields to target fields is not one-to-one
and where business rules need careful attention. Tools for guidance are the Quick Start
document and the NCID/Registration guide produced by the Project Team.
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6. Identification of Potential Benefits to Data Providers and Data Consumers
Outreach by the Project Team, using NC’s geographic information coordination structure and
project team engagement with professional organizations, led to discussions of potential
benefits. Among data providers, the availability of new high quality web services makes
application development in their jurisdictions more practical. Also, valid metadata records for
standardized parcels are available where metadata has been scarce. Among data consumers,
project discussions revealed instances of parcel data collection and integration by multiple
public and private organizations and opportunities for collaboration and better use of staff
resources. While county-specific parcel map viewers, containing the latest property
information, will continue to be a prime source for real estate and legal data consumers, the
state compilation and standardization enable convenient multi-county analysis and mapping.

7. Quality of Data and Identification of Gaps Using the Project Master Schema as a
Standard

The parcel data quality is high in general, with some apparent anomalies and missing values.
The 61 fields in the master schema had some missing values as displayed in Figure 4. The
missing values are the result of either the local parcel data manager not publishing a particular
field that could be exported from the computer assisted mass appraisal (CAMA) system or the
CAMA not supporting data entry for a particular attribute or field (e.g., not supporting entry of
the constituent parts of a mailing address).

The project team identified the 27 core standard fields that are most useful for queries,

analysis, and mapping of parcels. The percent of counties with values in those 27 fields
indicated values were present in most instances, as shown in Figure 5.
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Presence of Field Values by Field Name for 25 Sample Counties
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8. Adding County Datasets to the Transformer
The Project Team recommends a combination of (1) engaging county parcel data managers to

use the NC Parcel Data Transformer directly (with technical support from the team) and (2)

W Parcent

assisting county parcel data managers with field transforms to support participation and
quality. The first approach is practical for many counties, and even more practical after the first
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set of field transforms and completion of a job package for a county. Subsequent updates take
a few minutes if source field names are the same as the previous source file. Even a few
changes in field transforms do not take more than a few minutes.

NCDOT had a collection of county parcel data that was valuable for quality control purposes to
be sure that translated datasets are complete (polygons and points) and that parcel
identification numbers match in the transformed results and the NCDOT base. For simplifying
field translation in the second and subsequent rounds of parcel data upload and translation, the
Project Team found that the most suitable source dataset for the first round is one from the
county (authoritative) source. The first iteration will be time consuming as the source fields are
matched to target fields, but subsequent iterations will employ the saved translation model
that will not need more field matching except for any fields that have been changed in or added
to the source data.

The Master Schema (Core Parcel Data Element Definitions (Appendix A) for the project) served
the project team well. Hands-on experience with the NC data from sample counties revealed
that a few minor edits were warranted to assure the practicality of the standard core attributes
for parcels.

9. Quality Assurance
The Project Team found that quality assurance steps applied to the output of a job were
effective in identifying a few minor flaws in field transforms. Flaws were much less frequent for
counties where source files were well documented with field definitions. The quality assurance
report prepared for EPA proved to be useful guide for checking the parcel data products.

10. Monitoring Participation
The Project Team will need to monitor the frequency of county uploads and transformations to
meet currency goals. The Team has a goal of at least once a year, with twice preferred. The
jobs generated by counties can be published at any time and with greater frequency if desired.
The NC OneMap Database will be refreshed on a weekly basis to integrate new or updated
county datasets in standard format. The Project Team will need to understand county parcel
data update cycles to set expectations and communicate effectively with county data
managers.

11. Applicability to Other Priority Geospatial Data
The Carbon Project, Inc. demonstrated the addition of a second Transformer group for North
Carolina, representing governmental unit boundaries. The Carbon Project, Inc., completed a
similar project for the Eastern Carolina Council under a grant from the Federal Geographic Data
Committee that implemented an online tool for transforming street centerlines to a
standardized set of attributes. The Transformer tools, focused on applying a Master Schema to
uploaded polygons or lines, are relevant for address points where source files are likely to have
a variety of fields and field names association with address locations.
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5.2 Non-EPA Network Users

Share Data with Non-Node Data Consumers

CGIA proposed and implemented a complementary data sharing solution for parcel data
consumers outside of the Exchange Network to expand the reach of the Network. CGIA took
advantage of the NC OneMap Geospatial Portal and NC OneMap database to generate web
services and downloadable datasets for public discovery and access. See Figure xx. Applying
ArcGlIS Server, CGIA published Esri REST map services and feature services, as well as Web Map
Services (WMS). Like the EN REST WFS, formats supported include JSON and GML. For
convenient access users of ArcGIS Online for Organizations (AGOL), CGIA added the REST
services to AGOL for discovery and access.

CGIA’s role in accomplishing data sharing for non-node, non-authenticated data
consumers has three facets:

Data download -- CGIA will ingest data from the Transformer on a routine basis and
create data (zip packages by county) for download from CGIA map servers.

Services -- CGIA supports interoperability by generating additional web services
(including WMS and REST) that do not require an Interoperability Extension for ArcGIS

Server).

Data discovery —the NC OneMap Geospatial Portal enables users to discover parcel web
services.
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5.3 Project Performance Metrics

Several key metrics were developed to understand measureable benefits including workflow
improvements, data quality improvements, and user access improvements. The improvements
were measured against desktop and existing processes.

5.3.1 Workflow Improvements

In North Carolina, most GIS users in state and local agencies use Esri software tools for
geospatial data management and processing. The effort to standardize parcel data is typically
done in an ArcGIS desktop environment utilizing both ArcMap and ArcCatalog. The desktop
processing steps might typically be as follows.

Desktop Standardization Process - Summary of Processing Steps

e Receive Source Data: Receive county parcel source data.

e Review Source Data: Review the data in ArcMap or ArcCatalog. ArcMap makes it possible
to look at the table(s) simultaneously with the parcel polygon data to identify obvious gaps
or other spatial issues.

e ArcCatalog provides tools to review file layout and
e ArcCatalog can be launched from ArcMap and vice versa. Arc Toolbox is available as
needed in both ArcCatalog and ArcMap.
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e Some processors may prefer to work in Access™ or other database formats but the
spatial characteristics of the data improve data quality review and may assist in
gueries and searches.

Data Crosswalk: Appendix D illustrates a sample crosswalk between Madison County NC

provided data and the standardized data. The crosswalk can be a lengthy process and

involves comparing county provided data attributes to the required standardized data and

verifying the existence of standard attributes, and the processing required to establish a

standard attribute.

Change Detection of Previously Acquired Data: If the data has been previously

standardized and a crosswalk document is available, compare the new source data to the

crosswalk document. Identify any changes in the data and update the crosswalk document
as needed.

.1. Key elements to review
e Source data file names, number of files and process dates
e Number of parcels and data records
¢ Note table name changes

¢ Note field name changes

o Verify field mapping compatibility for size/type

e Verify data content — which fields (or part or combination of fields) will populate
standard fields.

e Review against imagery for alignment of structures and other features and
boundaries, checking for source data coordinate system changes.

.2. Note changes by updating the transforms.

Verification and Formatting

.1. Working File: After the initial review of the source data, import the source data into a
personal geodatabase (or file geodatabase) named “COUNTYNAME_WORKING" .
Create the working feature classes in the geodatabase.

.2. Necessary Fields Only: When importing the source files into the personal geodatabase,
take this opportunity to import only the fields needed so the resultant feature class is
not cluttered with unneeded data.

¢ Joins work better when the source files are in a personal geodatabase. Shapefiles
often cause processing time limitations and incomplete joins.

e ArcGIS version 10 file geodatabases increase the speed of processing as well as
provide attribute indexes on fields to be used in joins.

Joins: Create joins after all source files are imported into a working geodatabase orin a

compatible Esri format.

o If there are multiple tables begin with the table that has the fields that other tables
are to be joined to (i.e. assessor file might hold parcel use codes that are needed to
match to the use code look up table).

¢ [t may be helpful to also join an empty template dataset to the parcel data so the
template will have an exact copy of all of the needed fields to be populated.

Create New Working Feature Classes: After each join export the resulting feature class to a

new feature class. Stacking joins decreases performance dramatically. This performance
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problem can also be reduced if the fields being joined are indexed using the “Add Attribute
Index tool” prior to the join.

Verify Feature Class Attributes: After joins are completed and a full working feature class
with all needed source fields are available to populate the target CADNSDI Standard feature
class, conduct another review of the data set.

e Do any of the fields need to be calculated to comply with the standard? For example:
owner name or addresses may be a concatenation of several fields.

Calculate Fields

e Field Calculations: Perform all calculations in the working feature class. This will
typically require adding fields with standard name and format to the working
feature class. If the join to a template dataset (Step 6) was conducted, these fields
will already exist.

e Field Names: Name all working or calculated fields the same as the target field name
so when loading data into the standard feature class the load is mapped one to
one.

e Convert Number Types: Some of the calculations are transforming a double value
field to a long. These can be done using either a temporary field or using an
explicitly defined function for the conversion, i.e., int(<input double>). This had
been addressed and fixed in CadNSDI version 2.

e Beware of Bugs in ArcGIS: Note that earlier service packs of ArcGIS version 10 have
some performance bugs, so if a tool function is used, verify that it produced the
desired results before proceeding.

Document calculations: Calculated field expressions are documented in the crosswalk
documentation.

The source “working” feature class is now complete and is ready to be loaded into a
CADNSDI Standard Feature Class

Update Crosswalk Document: Update the new crosswalk document including notes on
processing changes, parcel and structure counts, data providers, and attribute summary.
Create Standardized Geodatabase

.1. Create Geodatabase: Open ArcCatalog and create new geodatabase

.2. Name Geodatabase: Name according to the standard naming convention.

Create Geodatabase Feature Class Parcel Polygons: Create a new feature class within the
geodatabase using ArcCatalog. The feature class for the core parcel polygons has the same
name as the geodatabase. If parcel points are available and not parcel polygons, add “Pts”
at the end of the feature class name

Coordinate System: Check coordinate system of the source County parcel feature class and
the new target County parcel feature class; verify that all of the spatial data projection and
extents are the same.

Load Data into Feature Class: Using the “Data load” function in ArcCatalog (right click on
the empty dataset), load the source data into empty target feature class in mapping the
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fields according to the crosswalk document. If the names from the source feature class are
different than the standard field names the matching of fields is done one-by-one.

Validate Data: Validate all fields and naming conventions and validate that all data records
have been loaded.

Standard Parcel Data set is now complete

In comparison, the steps to create standardized parcel data using the NC Parcel Data
Transformer are the following.

Transform Engine Process

Receive Source Data: Receive county parcel source data.

Review Source Data: Review the data in ArcMap or ArcCatalog. ArcMap makes it possible
to look at the table(s) simultaneously with the parcel polygon data to identify obvious gaps
or other spatial issues.

e ArcCatalog provides tools to review file layout and

e ArcCatalog can be launched from ArcMap and vice versa. Arc Toolbox is available as
needed in both ArcCatalog and ArcMap.

e Some processors may prefer to work in Access™ or other database formats but the
spatial characteristics of the data improve data quality review and may assist in
gueries and searches.

Data Crosswalk: Appendix D illustrates a sample crosswalk between Madison County NC
provided data and the standardized data. The crosswalk can be a lengthy process and
involves comparing county provided data attributes to the required standardized data and
verifying the existence of standard attributes, and the processing required to establish a
standard attribute.

Change Detection of Previously Acquired Data: If the data has been previously
standardized and a transform is available, compare the new source data to the existing
transforms. ldentify any changes in the data and update the transforms.

Run Test Transform - Select the number of records to review in the test and compare the
original data set to the standardized data, check for error log notes. If necessary update
transforms and rerun.

Run Transformation

Standard Parcel Data set is now complete

Note that the transformer approach is not only fewer steps but it also produces an error log,
metadata for the standardized data sets (see Appendix E), and point and polygon data files.
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Measureable Improvements

e The number of steps required from beginning to end is greatly reduced, thus reducing
the chance for error.

e The transforms are saved and are easily reused with the transformer, reducing the
“next” time processing time.

e The creation of the parcel points occurs as part of the transformation. In ArcMap,
parcels with bad geometry will stop the point creation process making it difficult and
time consuming to complete the point generation. The transformer reports errors but
continues to process until all possible polygons have a parcel point or a report as to why
the point could not be computed.

e The time required for the desktop processing varies from about 3 hours at the very best
to as much as 8 hours per county. On average it is about 4 to 4 % hours per county. The
transformer completes this process with the generation of metadata and the error log in
anywhere from 30 minutes to 1 % hours with a typical county taking about 1 hour from
beginning to end the first time and about 15 minutes for subsequent runs.

5.3.2 Data Quality Improvements

The standardized data represents an improved data quality because the data content is more
readily understood and consumable by applications. The field names are the same across
county boundaries and coded values are translated to their text or descriptive content, making

it easier to understand and apply the data.

Additionally the transform errors help the data producer understand where data improvements
could be made or where corrections to the data would improve data quality.
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5.3.3 User Access Improvements

The current access to parcel data is county-by-county, requiring a statewide data user to make
100 data requests, which can take several weeks to complete. Data may be proved in many
forms including GIS data with related tables, shape files, geodatabase, and other formats. In

some cases data can be downloaded but in other cases there must be a data request and a
physical format, such as CD or DVD may be needed.

Having all of the available parcel data at a single source makes access immediate and in a
consistent and standard form and format.
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5.4 Realizing Benefits

5.4.1 Data Producers

The benefits to the data producers for the data sets provided are (1) to provide a review of data
quality, (2) to provide metadata documentation of the standardized data set, and (3) to provide
an archive of the source and standardized data as required by North Carolina State Statute.

The data quality review included a check of the geometry through the generation of a parcel
polygon point. If a parcel point could not be generated from the parcel polygon the polygon
was identified as a polygon in need of geometry repair. The attribute quality check looked at
the field length, for example did the owner name extend beyond 200 characters, which may not
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have been an error but would be an indication to the data producer that the field was
truncated in the standardized data, and field type verification, for example if a field was
supposed to be a date field but could not be transformed to a date this was flagged in the error
report.

Other benefits included increasing the cooperation, communication, and collaboration among
the North Carolina parcel data producers, and identifying areas where future standardization
within local data sets would benefit other programs. For example, standardizing the
identification of exempt properties would increase compliance with the North Carolina
Department of Revenue AV50 filing requirements. In the long run this will reduce the level of
effort by the local entities to comply with state reporting requirements and increase the re-
usability of the data for statewide analysis.

5.4.2 Data Consumers and Consumer Data and Process Needs

The benefits and uses for the standardized parcel data grew continually throughout the project.
To summarize and capture some of the uses and benefits for the data, the following table was
developed that summarizes the key indexing and query fields used by various applications and
a summary of the uses.

The example query is used to identify “essential core attributes” and also to summarize some of
the identified uses or applications for the data set.

Example Query | Statistics Display Purpose Analysis

Select parcels Count Selected Look for magnitude Point density; count

where STRUCT points over and clusters of within an area of

=Y base map properties with interest; count
structures (e.g., to within a distance of
identify areas to an event (e.g.

prioritize for defense | wildfire).
against a wildfire).

Select parcels Count Selected Housing analysis that | Point density; count
where points over includes apartments | within an area of
MULTISTRUCT = base map and condominiumes. interest

oy

Select parcels Count and Selected Useful in analysis of Number of

where sum points over housing stock and structures in area of
STRUCTNO >0 base map related purposes interest; count

(or relating to within a distance of
MULTISTRUCT = demographics, public | an event.

Y) health, and education

to name a few.
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Example Query | Statistics Display Purpose Analysis

Select parcels Count of Selected Useful in analysis of Number of

where parcels; sum | points or buildings (excluding structures in area of
STRUCTNO >0 | of parcels; polygons over | out-buildings or interest; count

and sum of base map minor structures). within a distance of
IMPROVVAL > IMPROVVAL an event.

$2,500

Select parcels Count of Selected Useful for identifying | Selected polygons

where
STRUCTYEAR <

parcels; sum
of

polygons over
base map and

structures built
before a year of

intersecting flood
hazard areas.

1996 IMPROVVAL | thematic interest (e.g.,
layers such as | beginning of a flood
flood hazard insurance program)
areas for purposes of
natural hazard
mitigation and other
planning applications.
Within an area | Count of Display with Public school Select subset; select
of interest, parcels, sum | jurisdictional planning where new | residential parcels
select parcels of boundaries homes are related to | based on
where IMPROVVAL, | such as school | enrollment PARUSDESC,
STRUCTYEAR > | mean districts projections. SUBDIVISION, or
2011 IMPPROVAL other local data that
indicate residential
use.
Select parcels Count of Selected Identify vacant land Polygons
where parcels; sum | polygons over | (excepting minor intersecting an area
IMPROVVAL < of GIS ACRES | base map structures) for of interest or within
$2,500 economic a specified distance
development of an interstate
purposes; dollar highway
threshold varies. interchange.
Select parcels Count of Selected In some but not all Creation of subset
where PARVAL | parcels; sum | polygons over | counties, parcels with | for planning, e.g.,
< LANDVAL + of GISACRES | base map and | “Present Use Value” farmland
IMPROVVAL thematic may have a PARVAL preservation, or
layers such as | that meets this selection of
military flight | condition. The “working land”
training purpose is to identify | polygons
routes. lands in farm and/or | intersecting military

forest production to
map “working lands.”

flight training
routes.
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Example Query | Statistics Display Purpose Analysis
Select parcels Count of Display Land conservation Select polygons
where parcels; sum | polygons on planning; recreation | intersecting or within
GISACRES > 15 of GISACRES | base map with | planning (e.g., state | a distance of
streams, land | park land); water environmental
cover, and quality analysis; features of interest
other natural heritage
environmental | area analysis
features
Select parcels in | Count of Display on Damage Select polygons
animpact area | parcels; sum | base map with | assessment after a intersecting an impact
defined by of LANDVAL; | county natural hazard area
users (may sum of boundaries event; public health
include parts of | IMPROVVAL | and municipal | analysis; wildland
multiple boundaries fire response
counties) for reference
Derive Sum of Display with Monitoring Join polygon
ownership and | GISACRES vectors such regulated facilities attributes to facility
other property | for selected | as streams such as septic points (join by
attributes for polygons and/or roads | systems that are location, point in
properties tied to property; polygon) and analyze
where emergency joined table. Prepare
environmentally response where a join table to join to
regulated owner notification parcels in area of
facilities are is urgent interest and derive a
located. subset of parcels that
take on facility
attributes.
Within an area | Count of Display with Public school Select subset; select
of interest, parcels, sum | jurisdictional planning where residential parcels
select parcels of boundaries new homes are based on PARUSDESC,
where IMPROVVAL, | such as school | related to SUBDIVISION, or other
STRUCTYEAR > | mean districts enrollment local data that
2011 IMPPROVAL projections. indicate residential
use.
Within a Sum of Display over Public school Select subset; select
jurisdiction of LANDVAL, base map planning where residential parcels
interest, select | IMPROVVAL, home sales are based on PARUSDESC,
parcels where PARVAL,; related to SUBDIVISION, or other
SALEDATETX > SUM of enrollment local data that
date of interest | STRUCTNO projections indicate residential

use.
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Example Query | Statistics Display Purpose Analysis
Land value per | Sum of Display Commercial and Calculate a new field
acre calculated | LANDVAL; parcels residential LANDVAL/GISACRES
mean symbolized by | development;
LANDVAL value per acre | environmental
analysis
Building value Sum of Display Commercial and Calculate a new field
per acre IMPROVVAL; | parcels residential IMPROVVAL/GISACRES
calculated mean symbolized by | redevelopment;
IMRPOVVAL | value per acre | natural hazard
mitigation; housing
analysis
Future 1(when | Count of Display over Economic Select by PARUSECD
more counties parcels and | orthoimagery | development, in an area of interest
have values for | sum of or slope working lands
PARUSECD and | GISACRES by | (elevation) analysis, land under
PARUSEDESC land use raster; display | military air training
that are type of with streams | routes, wildlife
consistently interest and other habitat assessment,
classified): base map recreation planning,
select parcels layers land conservation
by land use type planning, natural
hazard mitigation
planning, housing
analysis
Future 2 (when | Count of Display with Planning purposes | Select by OWNTYPE in
more counties parcels and | base map where plans and an area of interest
have values for | sum of GIS layers policies differ by
OWNTYPE that | ACRES by ownership type
are consistently | owner type (e.g., hazard
classified): mitigation
select parcels strategies for local
by owner type government and

state government
properties versus
strategies related to
privately owned

property).
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After release of the EN WFS REST and REST services from NC OneMap, the Project Team
prepared examples of using web services in desktop GIS. In the first example, a parcel web
service from NC OneMap is displayed with a transportation feature (NC Railroad Company line
along Church Street in Cary) in the vicinity of the boundary between Wake and Durham
Counties. See Figure 1. The fields describing this selected property and fields for parcels in the
adjoining counties are the same, enabling analysis and consistent mapping.
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Figure 4. NC Parcel Data Example, Selected Parcel, Wake County

In a second example, an economic development agent, using base map web services from NC
OneMap, can narrow a search for suitable sites and spend less time on site visits. In Figure 2,
statewide 2010 orthoimagery, 4-foot elevation contours, and parcel boundaries provide a quick
look at a selected parcel on the boundary of Wake and Johnston counties.
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With the exception of parcels (currently one-fourth of the state completed by this project), high
priority statewide datasets in North Carolina are complete and in the process of updates and

improvements to better support data consumers across the state.

To address growing interest in cloud-based geographic information solutions among State
Government GIS Users in North Carolina where an Enterprise License Agreement with Esri
includes ArcGlIS Online for Organizations, the project team demonstrated the utility of REST
map services generated from ArcGlIS Server.

CGIA tested the NC OneMap parcels map service using North Carolina’s ArcGIS Online for
Organizations account. The following steps were successful.

e Add NC OneMap parcels map service to North Carolina’s ArcGIS Online account (Figure

6)
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Figure 6. Add ArcGIS Server Web Service to ArcGIS Online

The addition was successful as displayed in Figure 7.
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Display the NC OneMap parcels map service in an ArcGIS Online map (Figures 8 and 9)

HOME GALLERY MAP GROUPS MY CONTENT MY ORGANIZATION NC ~ Q

This dataset represents parcels with standard core attributes for a collection of cadastral data from North Carolina county
data producers and the Eastern Band of Cherokee Indians participating in the Integrated Cadastral Data Exchange project

Map Images by nccgia

Source: Map Service
Last Modified: April 28, 2014

(0 ratings, 0 views)

B3 Facebook [ Twitter

@ SHARE  EDIT X DELETE £ MOVE ~

Add to Map
Add to New Map
Open in ArcGIS For Desktop

This digital geospatial dataset represents parcel boundaries with standard core attributes for a collection of parcel data from North
Carolina county data producers and the Eastern Band of Cherokee indians. The Integrated Cadastral Data Exchange project transforms
source datasets from county data producers to create a standardized dataset with consistent attributes. The source geometry is
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Figure 9. Example of NC Parcels Displayed in a Map in ArcGIS Online

Access Parcel Data as an ArcGIS Online Service

CGIA tested NC Parcel data as an ArcGIS Online Service in desktop GIS (ArcMap). The following

steps were successful.

e Access the NC OneMap parcels map service in a non-node application (e.g., ArcMap),
display over an imagery service, and check the layer properties. See Figure 10.
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5.5 Applicability to Other States

The NC Parcel Transformer and Master Schema are suitable for application with parcel datasets
in other states. A project imperative was to develop a Master Schema consistent with the
Federal Geographic Data Committee core parcel content standard and applicable to use cases
nationwide.

Specifically, the Master Schema includes fields for the state FIPS code, state and county FIPS
codes combined, the county GNIS Identifier, and a generated nationally unique parcel
identification number equal to the source unique parcel identification number with the state
and county FIPS codes added to the beginning of the source parcel identification number (e.g.,
37081 123456789012 for state 37, county 081, and source parcel number

123456789012). Those fields are populated from a lookup table based on the county name,
reducing data entry errors and assuring the information is included. Master Schema fields for
site address include a defaulted value for state abbreviation. The Master Schema fields for
property descriptors (e.g., land value, presence of structure, area, etc.) are applicable in other
states as core standard fields. The lookup tables would need to be updated to accommodate
municipal or other local government parcel data providers. This may require an added field for
municipal FIPS for example.

Populating the standard fields in any state is constrained only by the specific parcel data fields
that source data managers are willing and able to share and publish. The approach of the NC
Parcel Transformer is to accept parcel geometry “as is,” an approach that is not affected by
state-specific parcel boundary anomalies and discrepancies. Source data managers remain
responsible for resolving inconsistencies between and within source jurisdictions.
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6. Lessons Learned

6.1 Tracking stakeholders

County data managers are essential contacts for developing quality content for
integrated parcel data. CGIA maintained a database for contacts that proved valuable in
data sharing and communication with GIS managers. The list of contacts on the NC
OneMap and GICC websites would be more valuable if it were generated dynamically
for the database, which it is not currently. The Land Records Management Program also
maintains a list of land records managers and property mappers that is valuable for
qguestions about Computer Assisted Mass Appraisal and access to local data dictionaries.

6.2 Presentations

The Project Team confirmed through multiple presentations that engaging project
stakeholders at their meetings is most effective in reaching more people, responding to
guestions, and conveying the information. The team presentation led by Nancy von
Meyer at a meeting of the North Carolina Property Mappers Association was a prime
example. Sample presentations are included in Appendix F.

6.3 Hands-On Sessions

Stakeholders learn best when they can operate the software - webinars or hands-on
sessions are most effective. The concept of training the trainers worked well for staff of
the Land Records Management Program, CGIA, and NCDOT.

6.4 Source Data Availability and Quality
The Project Team found the following:

e Data was not developed with the core attributes in mind, therefore is takes some
processing of the data to, for example, determine if a property has a structure on it.

e Once the data fields are standardized, the Project Team found inconsistencies in the
attribution within the data sets. For example, one source field might indicate a
parcel is vacant but there is a building value associated with the parcel. It appears
that either two systems may be tracking information or one attribute is updated
and the other dependent attributes are not updated.

e Ascertaining the types of values in the data sets is a challenge. The data dictionary
may indicate that an attribute is the taxable value, but then properties that are
clearly exempt will have a value for that attribute.

e Determining the type of owner (federal, state, county, local, private, non-profit,
international, etc.) is very difficult. In a few cases the names could be sampled but
in general just determining taxable versus non-taxable was challenging enough.

e The use of names in any field is problematic. For example the US Government as a
landowner is listed and misspelled in a variety of ways, making it difficult to identify
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federal landowners in a data set. Similarly attributes that contain the word
“Exempt” were found to have a wide variety of misspellings.

The use or non-use of leading spaces makes data querying difficult. For example in
many counties the site address street direction was provided as “E” and as “ E” or
as “E “. The hidden space in the data set makes concatenation difficult but also
complicates data queries and standardization.

Duplicate parcel numbers can arise from condominiums where the one parent
parcel has many dependent parcels. In some cases unigueness can be determined
by appending an alternate parcel number or a suffix to the parcel number, but not
always.

In some instances, parcels are mapped as multiple polygons with a common parcel
identification number, e.g., a forested parcel under single ownership divided by
roads. The operation of joining a table exported from a computer assisted mass
appraisal system to parcel geometry, based on parcel ID, can result in numeric fields
that contain joined values representing the entire property for each of the polygon
records that make up the full property. Users need to account for those records to
avoid double counting items such as land value.

6.5 Technology
The Project Team found the following regarding technology:

An FTP Site for Source Data was valuable in getting started.

The Transformer is very powerful but the use of the transforms needs to be clearly
explained and may be better illustrated with videos or hands on sessions.

It may be more efficient to have a state agency or a series of state agencies develop
the initial transforms for each county and have the counties run their data through
the standardization but not have to learn and build the transformations.

The data flow needs to be clearly articulated in the architecture. The standardized
data is exposed through REST and WFS services and then consumed by the EPA
Network as well as the NC One Map. Depending on the specific formats and
interoperability, web services can be consumed using GIS software including ArcGIS
desktop, ArcGIS Online, and ArcExplorer (Esri software), computer aided design
software, or Google viewers to name some of the most common.

Regarding security, ITS Security recommended the North Carolina Identification System
(NCID) as the security solution for user authentication. Inside the Transformer, security
measures assigned roles to registered, authenticated users at three levels: system
administrators, group (i.e., parcels) administrator for approving accounts, and users (i.e.,
county and tribal data contributors). The Project Team expressed concern that most
local government users have no experience with NCID, may find registration to be time
consuming, and would be required to update NCID password every 90 days.
Development and implementation of NCID for the Transformer was challenging even
with timely and effective technical support from NCID. For State agency users, NCID
was very convenient for registration with the application and login.
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6.6 Project Management

CGIA managed the grant project through the North Carolina Enterprise Project Management
Office’s Project Portfolio Management system. Lessons learned in project management were
the following.

Business Case

Based on advice from the North Carolina Office of State Budget and Management, the business
case needed to be more specific in how the tool and products will create tangible benefits to
data consumers. Time-savings for GIS staff are not sufficient as benefits. The Project Team
described and illustrated cases where the products will provide consistent, complete, reliable
visual reference for emergency response, economic development and other consumer business
processes. The following two examples supplemented the original business case.

1. Example of Building Value in a Sample Wildfire Impact Area
The benefits of complete, consistent, current, reliable geospatial data for parcels (property
boundaries and value information) to emergency management are difficult to measure because
of the unpredictablilty of natural disasters. Nonetheless, to put the total cost of ownership for
the NC Integrated Cadastral Data Exchange ($1.2 million) in context, consider a selection of 17
parcels in western Henderson County near forested areas. See Figure 11. The total assessed
building value for those 17 properties (all with building value greater than $1,000) is $1.3
million (Henderson County 2013). In the event of a wildfire approaching those properties, if
well informed fire fighters had a parcel dataset for the area (and for the adjacent counties) to
quickly display properties with buildings, damage to the buildings might be prevented. For the
17 properties alone, property damage avoided would exceed the cost of the project.
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Figure 11. Selected properties in western Henderson County, NC as a Sample Impact Area. The green shaded land parcels
have building value over $1,000. The blue outlined parcels (17 properties) were selected as an example of parcels with
buildings near a forested area. If these properties were threatened with a wildfire, well-informed fire fighters, with a display
like this to identify properties with buildings in harm’s way, could prevent property damage. The building value on the 17
selected properties sums to $1.3 million, or about $100,000 more than the total cost of ownership for the project to develop
statewide integrated parcel data.

2. Scenarios that lllustrate Benefits of Accessible Integrated Parcel Data for North Carolina
Property boundaries, ownership, value of structures, and other descriptions of what is on the
ground are invaluable in emergency preparation, response, recovery, and hazard mitigation
planning. The NC Integrated Cadastral Data Exchange project will produce parcel data
(property boundaries and related property information) compiled from county data producers,
integrated in a standard format, and published as downloadable data and as web services,
readily accessible to users of geographic information systems in State agencies. The integrated
data will support emergency operations and planning in ways that save time, property and even
lives.

This project uses a collaborative approach to enable county data producers to share
authoritative parcel data with a central database from which standardized geospatial
information is accessible to data users. The products will benefit State agencies in business
processes related to emergency preparation, response, recovery and mitigation planning. Staff
supporting those processes will expend less time on acquiring and processing the county-
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produced parcel data for multi-county applications, and spend more time focused on applying
the data in situations where timely response is essential. Staff will more effectively inform
plans and operations with maps based on current, complete, consistent parcel data that reveal
patterns of properties with structures, viewed in the context of impact areas relating to
emergency events.

For example, three emergency scenarios take advantage of multi-county, standardized,
accessible parcel data to save time, money and even lives.

Scenario 1: Hurricane Response and Recovery

A hurricane hits eastern North Carolina and knocks out electric power service in four counties;
heavy rain and storm surge create flood conditions that damage homes and businesses and
prevent county information technology staff from getting to work. County parcel data would
inform emergency response and recovery operations, but county servers are down in the
impact area. Accessibility of integrated parcel data from servers outside of the impact area
enable staff of NC Emergency Management and other agencies to produce timely information
to (1) display the extent of the hurricane impact to the Governor and emergency managers, (2)
estimate damage (with information about owner type, land value, building value, land use) to
inform disaster relief and recovery. Having the data processed, standardized and accessible in
advance saves valuable time and enables emergency managers and geographic information
specialists to focus on emergency communications, response logistics, and custom mapping.
The pre-processing need not be done by multiple agencies, just once by the Integrated
Cadastral Data Exchange project.

Scenario 2: Wildfire Response

A wildfire ignites and spreads quickly in western North Carolina in windy and dry conditions.
The impact area covers parts of three counties. A single online source of parcel data for the
multi-county impact area, with standardized information about land with buildings, enables the
NC Forest Service and other wildfire responders to display vulnerable properties in forested
areas and respond accordingly. Fire-fighting measures can save homes and even lives when
timely information is available to inform ground operations.

Scenario 3: Animal Disease Outbreak Response

A communicable swine disease outbreak in the Piedmont affects livestock operations in parts of
neighboring counties. The Department of Agriculture and Consumer Services maps the
incidence of disease and applies parcel data and other geospatial data to define an area of risk
around those facilities. Ready access to multi-county, standardized parcel data, recently
integrated, enables emergency responders to focus on notification of animal operations and
related trucking operations to contain the outbreak, reducing losses of livestock for the
agricultural industry.

In addition to the three scenarios, integrated parcel data is beneficial for tasks that help
mitigate damage and/or aid disaster recovery. Two examples:
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a. Hazard Mitigation Planning
Effective hazard mitigation planning relies on property information in locations that are
vulnerable to hurricane storm surge, flooding, wildfire, and other natural hazards. An
accessible, integrated parcel dataset saves staff time in estimating potential property damage
and potential savings from mitigation measures. Consistent, current, complete parcel data
make a more convincing case for taking action to avoid damage, with potential savings for
citizens and businesses.

b. Transportation Planning
An emergency event may include damage to roads and bridges. Disaster recovery may involve
reconstruction in the same highway corridor or, in coastal areas, a modified route or new
bridge location. Access to current, consistent parcel data informs highway plans and guides
notification of property owners in project areas. Ready access to the data enables the
Department of Transportation to focus on analysis of modified routes and production of timely
maps to inform planners.

These examples represent a few of the practical applications of integrated parcel data that
inform timely response, targeted recovery, effective planning, and public decisions that can
save time, property and even lives. The NC Integrated Cadastral Data Exchange project will
develop ways to efficiently transform parcel data to a consistent, multi-county dataset, and
make it accessible and consumable online for these example applications and many more
public and private business processes.

Project Management Process, Documentation and Communication

Time spent by the Project Team on details of the Request for Proposal proved valuable in the
Project Team evaluation of proposals from multiple vendors. The Project Team reached
agreement on a sound evaluation and selection of the application development vendor. The
details of the vendor proposal, matching the level of detail in the RFP, served the Project Team
well in tracking progress and providing timely review for modifications in the iterative
development process.

Bi-weekly status meetings were valuable in keeping tasks on track and engaging project team
members. Use of single points of contact for the vendor team and the project team held in
most cases, to the benefit of project communication. Some direct contact between vendor
team and project team members was valuable in several cases for problem resolution and/or
technical explanations.

Completing the database design, finalizing the Master Schema for data, and transforming the
25 counties early in the project was valuable in testing and modifying the online Transformer
application. Having the actual data in the tool and evaluating actual output helped keep on
track the iterative development of the Transformer and the related generation of web services.
The approach also helped the project achieve 25 percent completion to meet a provision of the
grant agreement with US EPA in a timely way to justify and receive an essential 6-month
extension.
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The project team created valid geospatial metadata (Federal Geographic Data Committee,
Content Standard for Digital Geospatial Metadata) for the integrated multi-county datasets
(See Appendix E) and for individual counties where county names and dates are inserted in the
data flow.

The Carbon Project’s cloud hosted applications were deployed efficiently. Considering the
limited CGIA staff time available for technical support to application development and database
development, cloud hosting was convenient for the grant project.

The Project Team and the Vendor focused on project deliverables and produced iterations early
enough in the project to enable modifications that improved the usability of the tools and
datasets. The EN REST endpoint for the EPA Exchange Network took advantage of the latest
Exchange Network REST Guidance (January 30, 2013) in consultation with an EPA network
specialist. Attending and presenting at the EN 2014 Conference in February 2014 (Jeff Brown
and Jeff Harrison) was valuable in confirming deliverables including the Transformer and the
web services generated for EPA and non-EPA data consumers. See Appendix F.

Members of the Project Team (Nancy von Meyer, Pam Carver, and Tom Morgan) presented at
the GIS/CAMA conference in Jacksonville, Florida (February 2014) and received valuable
feedback from counterparts from around the nation.

The project team reported regularly to the NC Geographic Information Coordinating Council
and its standing committees, including a presentation in Appendix F.

The user guides, hands-on training of members of the Project Team, webinar for county data
managers, and presentations to land records workshops were comprehensive. A concern not
foreseen when the grant proposal was submitted in 2009 and not modified in the project
requirements: today’s local government (data manager) audience may be more inclined to
watch short online videos on using the Transformer than to read a user guide with the same
content. The NC OneMap Geospatial Portal has had success with instructional videos for the
statewide imagery project. Future work on integrated parcels may be able to utilize videos to
advantage.

The US EPA grant that funded this project was an invaluable resource for advancing the goal of
the NC Geographic Information Coordinating Council to develop and sustain a statewide parcel
dataset for public access. The success of the online tool for transforming source data to
standardized data and release of products for one-fourth of the state provides impetus for
parcel data consuming organizations to support expanding and sustaining the resource. The
end of the grant project also highlights the risk that potential partners among data consuming
organizations will not support the operation and maintenance of the project soon enough to
scale up the tool for statewide content and sustain participation and data sharing by data
producers.
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7. Sustaining the Applications and Data Sharing

The NC Integrated Cadastral Data Exchange project developed an online tool for compiling
county geographic data for parcel boundaries. The tool, called the NC Parcels Transformer,
translated parcel data for 25 counties into a single dataset with standard data fields for display
and analysis across county boundaries. The grant project, funded by the US Environmental
Protection Agency Exchange Network, created an efficient platform for expansion to a
statewide parcel data resource. Transformed parcel data are accessible through the EPA
Exchange Network as WFS REST services (http://ncservices.cloudapp.net/wfs/) and through the
NC OneMap Geospatial Portal as web services and downloadable geographic data
(http://data.nconemap.com).

The NC Center for Geographic Information and Analysis (CGIA) is coordinating an expansion of
the NC Parcels dataset to a statewide resource that is maintained, documented, and published
as web services and downloadable datasets. CGIA relies on the NC Geographic Information
Coordinating Council (GICC) for organized collaboration for statewide programs and initiatives,
standards, strategies, policies, and mutual benefits. Geographic information coordination is
focused on essential base map datasets that are applied widely in public and private business
processes, including orthoimagery, parcels, addresses, elevation, roads, and streams. CGIA’s
business need is to provide discovery and access to enterprise geospatial datasets, to the
benefit of a wide range of public and private data consumers.

Options may include direct funding support from one or more state agencies, in-kind services
from one or more agencies with experience in parcels and outreach to counties, and/or
realization of public-private partnerships studied by the Council
(http://www.ncgicc.org/CurrentActivities/PublicPrivatePartnerships.aspx).

Collaborators on the Project Team and/or in the state geographic information coordination
structure include the Department of Transportation, the Land Records Management Program in
the Department of the Secretary of State, the Department of Agriculture and Consumer
Services, the Department of Public Safety’s Floodplain Mapping Program, the State Center for
Health Statistics in the Department of Health and Human Services, the Department of
Commerce, the State Property Office in the Department of Administration, and the Department
of Revenue.
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8. Application Documentation

Application documentation includes technical architecture, data workflow, processing
workflow, security, and WFS REST query guide.
e Architecture of the final system
The Technical Architecture System Design is available on request.
e Data workflow
The Test Plan including results illustration of the data workflow. See Appendix G.
e Processing workflow
The Test Plan including results and illustration of the processing workflow. See
Appendix G.
e Consumption tools and access points
User authentication (for data submission and transformation) was accomplished
by NCID. See the user registration guide attached as Appendix H.

Use of the WFS REST endpoint is documented in the WFS REST Query Guide,
attached as Appendix I.

The XML Schema for WFS REST is attached as Appendix C. The XML Schema may
be generated by opening this URL:
http://ncservices.cloudapp.net/wfs/?service=WFS&version=1.1.0&request=DescribeFea
tureType

9. Future and Ongoing Efforts

The project team identified efforts needing attention to sustain the tools and data.

e Review the availability of attributes in the initial data load. Does this represent all of the
easily available data or can additional attribution be obtained from the counties without
incurring added cost or hardship?

e Review the Master Schema.

o Are there attributes that should be eliminated because they just are not
available in NC data sets?

= What is the storage and workload including sustainability issues related
to having attributes that are not populated in the standardized data?

o Should other attributes be added such as sale price, assessed value and taxable
value as separate fields, and/or sale date in date format as well as text?

o Should standards for relatable tables be developed and then linked to the
Master Schema data through the keys contained in the Master data sets?

e Re-standardize the 25 pilot counties into a revised schema. This will involve updating
the WFS as well as the schema.

o If the Master Schema is kept as is and related tables are developed the re-
standardization will not be necessary

e Obtain and standardize the data for the remaining 75 counties.
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Shapefiles performed well in the Transformer, even for the county with the most
records (Mecklenburg). In the future, other formats may need to be explored in the
context of growth in the number of parcel records in the most urbanized counties where
subdivision of parcels may be significant.

Review the potential to have a transformer for site addresses or to use existing site
address standards and standardization procedures to provide a site address point with
the parcel data. Discuss and review if site address should be captured with the parcel
data or should it be generated and maintained independently and then combined with
the parcel data, i.e., what is the most efficient workflow for capturing and maintaining
accurate, current, and complete site address points for all types of property
(commercial, residential, vacant?) in NC.

Should site address data be resolved to street names? The street name in the
standardized street centerline dataset should be the same as the street name in the site
address files. How can consistency be achieved and maintained?

What data may be needed internally in state agencies to serve agency business needs
that can be linked to the standardized parcel data? Is all of the information needed for
doing this linking provided and are the raw datasets to be linked available?

Privacy issues - The assessment records identify the elderly and veteran real estate
property tax deferments. But if the parcels with elderly or veteran tax deferments are
published in an easily digestible format does this make these populations more
susceptible to victimization and predatory scams? An effort to assist counties in
compiling reports may have unintended consequences.

Explore and document recommendations for long-term sustainability. Multiple state
agencies have collected, compiled and used parcel data from multiple counties. They
can benefit from a single reliable source of standardized parcel data.

Governmental Units possibly including state, county, municipal, and taxing district
polygons would be a good addition to the parcel datasets. This process would require
developing an attribute standard for each of the administrative area types, and identify
the best source for taxing district and municipal boundaries.
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EPA Parcels Project - Core Parcel GML Data Element Definitions

Geographic features provided as CoreParcelPoints or CoreParcelPolygons have the
elements displayed in Table 1 in the core parcel definitions. These elements represent
the Master Schema applied in the NC Parcel Data Transformer and the EN REST service
registered in the Exchange Network Discovery Services.

The required elements for a given service or data exchange may be less than the full set
of elements, for example the information on subsurface owner may not be needed for
all applications. Also, content provided by data sources will vary by source and may not
include values for all elements.

The file naming convention for county data providers will be NC_CountyName_Point
and NC_CountyName_Polygon, for example, NC_henderson_polygon. The shape file
will have multiple file types.

Table 1 - Elements of the Master Schema

Element Type | Description AliasName
STNAME String | The state name. State Name
(2)
STFIPS String | The state FIPS! code, 2-digit State FIPS Code
(2) code.
CNTYNAME String | The county name. County Name
(50)
CNTYFIPS String | The county FIPS code 3-digit County FIPS Code
(3) code.
STCNTYFIPS String | The state and county FIPS State-County FIPS
(5) codes combined as a single
field. Used to relate and link
the parcel information to other
records. It creates a unique
national parcel identifier when
used as a prefix to the local
parcel number.

1 The term FIPS Code reflects the terminology in the current FGDC Cadastral Data Content
Standard version 1.4.




Element Type Description AliasName
GNISID Integer | The Geographic Names GNIS Identifier
(long) Information System identifier
for the local place for the
parcel. The default value is the
county GNIS number but as
this data set develops,
individual parcels may have a
GNIS identifier, such as local
parks or attractions.
SOURCEAGENT String | The originating agency or Source
(100) source of the information for
the feature or the data
steward for data set.
PARNO String | The local parcel number for the | Local Parcel Number
(100) parcel record.
NPARNO String | The local parcel number with National Parcel Number
(100) the state and county FIPS
added to the beginning of the
local parcel number.
ALTPARNO String | Alternative or local parcel Alternate Parcel Number
(100) number.
PARUSECODE String | The local assessment parcel Tax Parcel Use Code
(50) use code, this is the primary
use of the parcel. The code
may be the items such as
governmental, vacant,
commercial, etc.
PARUSEDESC String | The local assessment parcel Tax Parcel Use Code
(100) use description, which could Description
include additional use
descriptions in the present use
attribute in CAMA such as,
agriculture, forestry etc.
PARUSEDSC2 String | Description for the secondary Second Tax Parcel Use Code
(100) use for the parcel, which would | Description

be building such as residential,
agriculture, forestry, etc.




Element

Type

Description

AliasName

PARUSECD2

String
(50)

Structure use code or building
type such as single family,
modular, commercial, etc. The
secondary use code applies to
the structures on the parcels.

Second Tax Parcel Use Code

STRUCT

String
(1)

Is there a structure or
improvement on the parcel? (Y
=yes or N =no or U = unknown,
this is the default value)

Structure Indicator

MULTISTRUCT

String
(1)

Does this parcel have multiple
structures? (Y =yesor N=no
or U = Unknown, this is the
default value). If there are
multiple structures but the
total number is not known, the
value =Y and STRUCTNO will
be U. If the number of
structures is known, the value
=Y and STRUCTNO will be
greater than 1.

Multiple Structures

STRUCTNO

Integer
(long)

The number of structures on
the parcel. This is populated
when the source data indicates
how many structures. This is
used primarily to support
emergency planning and
response. If structure number
greater than 1 then
MULTISTRUCT = yes.

Number of Structures

STRUCTYEAR

Integer
(long)

The year built of the primary
building on the parcel.

Structure Year

PARVALTYPE

String
(50)

The type of value reported in
the parcel value fields such as
assessed, present use (e.g.,
value for land in agricultural
use), or market value. The
parcel value domain of values
will be refined through the
pilot project.

Type of Value Reported




Element Type Description AliasName
IMPROVVAL Double | The value of the improvements | Improved Value
on the parcels in dollars.
LANDVAL Double | The value of the land on the Land Value
parcel in dollars.
PARVAL Double | The total value of the parcel Parcel Value
(IMPROVVAL + LANDVAL) in
dollars.
OWNTYPE String | The owner type (e.g., federal, Owner Classification or Type
(50) state, private, etc.) The domain
of values for this attribute may
be international, tribal, federal,
state, county, local, private,
non-profit, other, unknown.
This may also be just
public/private/exempt.
OWNNAME String | The primary surface owner Full Owner Name
(200) name, the full name may be
populated or the components
of the name (first and last).
OWNFRST String | The primary surface owner first | Owner First Name
(100) name.
OWNLAST String | The primary surface owner last | Owner Last Name
(100) name.
SUBSURFOWN String | The name of the subsurface Subsurface Owner
(200) rights landowner.
SUBOWNTYPE String | The subsurface owner type Subsurface Owner Type
(50) (see surface owner type
domain list).
MAILADD String | The full mailing address as a Full Mailing Address
(200) single field (the mailing
address may also be broken
into its component parts; the
source data may include the
full mailing address, or its
component parts or both).
MADDNO String | The mailing address number. Mailing Address Number
(10)




Element Type Description AliasName
MADDSTNAME String | The mailing street name, with Mailing Street Full Name
(100) prefixes and suffixes.
MADDPREF String | The mailing street prefix. Mailing Address Prefix
(5)
MADDSTR String | The mailing street name, the Mailing Address Street Name
(50) name without the type and
directions.
MADDSTTYP String | The mailing street type, such Mailing Address Street Type
(10) as ST, AVE, BLVD.
MADDSTSUF String | The mailing street suffix, Mailing Address Street Suffix
(10) typically a direction.
MUNIT String | The mailing address unit, suite | Mailing Address Unit
(10) or apartment number; may Number
also be the half number.
MCITY String | The mailing city name. Mailing Address City
(100)
MSTATE String | The mailing state name, two Mailing Address State
(2) letter abbreviation.
MZIP String | The mailing zip code. Mailing Address Zip
(15)
SITEADD String | The full site address as a single | Full Site Address
(200) field (the mailing address may
also be broken into its
component parts; the source
data may include the full site
address, or its component
parts or both).
SADDNO String | The site address number. Site Address Number
(10)
SADDSTNAME String | The full site address street Site Street Full Name
(100) name with prefixes and
suffixes.
SADDPREF String | The site address street prefix. Site Address Prefix

(5)




Element Type Description AliasName
SADDSTR String | The site address street name, Site Address Street Name
(50) the name without the type and
directions.
SADDSTTYP String | The site address street type, Site Address Street Type
(10) such as ST, AVE, BLVD.
SADDSTSUF String | The site address street suffix, Site Address Street Suffix
(10) typically a direction.
SUNIT String | The site address unit, suite or Site Address Unit Number
(10) apartment number; may also
be the half number.
SCITY String | The site address city name. Site Address City
(100)
SSTATE String Default to NC, the site should Site Address State
(2) be in the state but there be
border situations where this
needs to be tracked; two-letter
abbreviation.
SZIP String | This may not be the same as Site Address Zip
(15) the mailing address zip code. If
maintained and available, this
supports physical address
delivery and the vehicle tax
system.
LEGDECFULL String | The full tax legal description - Full Legal Description
(255) this is generally needed when
the parcel data does not
include a map of the parcel.
SUBDIVISION String | The name of the subdivision or | Subdivision Name
(200) condo that the parcel is in.
SOURCEREF String | The reference to the source Source Doc Link or
(50) document. This could be a Reference
reference to a map or plator a
deed as well as the document
type.
SOURCEDATE Date The date of the source Source Doc Date

document (listed in the source
reference) that was used to
generate the parcel
information.
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Element Type Description AliasName

SOURCEDATX String | The source document date as a | Source Doc Date Text
(15) text field.
SALEDATETX String | The date of the last sale if Last Sale Date Text
(15) available. This is captured as a
text field.
RECRDAREANO Double | The record or recorded area as | Record Area Number

a numeric field in acres,
formerly indicated as deed
acres.

RECRDAREATX String | The record or recorded area as | Record Area Text
(20) a text field. This may include
the units of area as well.

GISACRES Double | The area of the feature in acres | GIS Area Acres
- computed from the GIS, this
is not the record area.
Formerly indicated as Calc

Acres.
REVDATETX String | The date of the last revision of | Revised Date text
(15) the parcel record as a text
field.
REVISEYEAR String | The year of the last revision of | Revised Year
(4) the parcel record if date is not
available
REVISEDDATE Date The date of the last revision of | Revised Date

the parcel record, this will
primarily be the revision for
the geometry.

For more information about the NC Parcel Data project, contact Jeff Brown at the NC
Center for Geographic Information and Analysis. jeff.borown@nc.gov

The NC Parcels Transformer was developed by the Carbon Project, Inc. under Exchange
Network Grant 83431001 from the US Environmental Protection Agency awarded to the
State of North Carolina and the Eastern Band of Cherokee Indians.

The Core Parcel Data Element Definitions were developed by Nancy von Meyer of
Fairview Industries, Inc. in collaboration with the NC Statewide Mapping Advisory
Committee’s Working Group for Seamless Parcels.
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1. Overview and Getting Started
1.1 Overview

The US Environmental Protection Agency awarded a grant to the State of North
Carolina and the Eastern Band of Cherokee Indians to create and demonstrate the
value of the “North Carolina Integrated Cadastral Data Exchange.” The Project Team
developed the NC Parcel Data Transformer - a set of online applications developed
by the Carbon Project, Inc., that provide a web based approach for submitting,
transforming, integrating, and publishing parcel data from county and Tribal
sources.

The NC Parcel Data Transformer enables NC county geospatial data producers to:

1) Create a Transform to convert county and tribal parcel data to state
standard.

2) Upload county and tribal parcel data, automatically create parcel points,
transform the data and automatically output parcel point and polygon
data (with metadata).

3) Download transformed parcel point and polygon data.

4) Publish web services for the US EPA Exchange Network and the NC
OneMap Geospatial Portal.

5) Update county and tribal parcel data as needed.

The applications will enable national geospatial data consumers in the US EPA
Exchange Network to:

1) Discover the Exchange Network WFS REST endpoint through the
Exchange Network Discovery Service (ENDS) for access to web services
representing standardized NC parcel data.

2) Do operations on WFS REST such as accessing features, getting the
schema, getting the service description and more.

For geospatial data consumers outside of the EPA Network, the application will
enable users to:

1) Discover and gain access to web services representing standardized NC
parcel data via the NC OneMap Geospatial Portal
(http://data.nconemap.com).

2) Discover and gain access to downloadable geospatial datasets
representing standardized NC parcel data through the NC OneMap
Geospatial Portal

The NC Project Team will administer the system by logging into an authenticated
web interface using North Carolina Identity Management (NCID) to manage
accounts for data producers and to analyze the content of the underlying geospatial
database.


http://data.nconemap.com/

1.2. Lessons Learned for Getting Started

The NC Project Team analyzed parcel data from participating counties, constructed
“crosswalks” indicating county published data fields that match up with a set of core
standard data fields (Master Schema). The team learned that the following
information and tools make the transformation process more efficient and reliable.

e Obtain a copy of a data dictionary or geographic metadata for the source
county parcel data to use for reference while transforming fields.
Considering the character limit on field names and database naming
conventions that make sense for county operations but are less suitable for
publication and distribution, knowing field definitions for county parcels
saves much time in building transforms.

e Display the county parcels in a GIS to use as reference. In particular, the
contents of the table for a county parcel dataset can help verify
interpretation of parcel field names.

e Keep the business rules handy (see Section 8, pages 33-34) for transforming
fields that may not use simple one-to-one matching.

How much effort does the first transformation take? About 10 of the standard fields
are automatically populated with constant values from look-up tables (e.g., County
FIPS code, GNIS county number, State-County FIPS, etc.). More than half of the
target fields are typically a one-to-one match with a source field. Fewer than 10
target fields typically require an if/then statement, or some other operation to
populate a target field from one or more source fields.

How much effort does the second transformation take? Updating the source data
takes a few minutes. The transforms (translation models) are saved and ready to
apply to a fresh version of the source data. If no source field names have changed, a
job will run error free. If something changed, the transformation will run and
generate an error log to identify what to modify.

Note: Source parcel shapefile geometry does not change through the transformation
process. The Transformer will exclude any records with invalid geometry and
identify those records, if any, in an error log generated with a Job. Those instances
are rare. The transformation occurs on the table fields. A new shapefile from the
source will replace the previous source shapefile.



1.3. Getting Started

This document describes the functions and operations within the Transformer.
Other documents provide quick start workflows for performing specific actions such
as uploading a new data set.

The web address for the transformer is
http://ncservices.cloudapp.net/transformer

Welcome to the North Carolina Integrated Cadastral Data Exchange
Taking Parcel Data to a New Level

Access to the 'Carbon Transformer' requires an NCID that is registered with the
application.

Please Login!

Username: | |

Password: | |

| Login I Register |

I need help with an account

Figure 1 - Log in Screen

To use the Transformer, authentication is required using NCID. Click the blue “I
need help with an account” button to set up your account in the Transformer. See
the “NCID /Registration Guide” for more information.

The user’s pre-existing or new NCID account must be registered with the
Transformer application (“Register” button).

Successful registration will generate an email from the account manager of the
Transformer. Then the Login function (NCID username and password) will be ready
to use. If you need access to more than your own county, make a specific request
when registering.

After successful login, the Home page displays as shown in Figure 2. To begin a
transform process, confirm that the “Active Group” is set to “NC Parcels” and choose
a tool under Quick Links. See Figure 2. Or select a module, shown in the red circle
in Figure 3, from the pull down menu.


http://ncservices.cloudapp.net/transformer
http://ncservices.blob.core.windows.net/documents/NCID_user_guidance.pdf

NC Parcels Transformer Jeffrey Brown

ﬁ Active Group: | NC Parcels v Module:

North Carolina Integrated Cadastral Data Exchange

Creating a statewide parcel dataset is achievable using a new tool - the 'Transformer’, developed by the Carbon
Project, Inc. for North Carolina. This tool is designed to take your local parcel data and integrate it into a
standardized dataset of parcels that everyone can use. Use it to "transform’ source fields into standard fields
for publication of shapefiles and web services.

Quick links Documentation

Upload a new parcel shapefile and standardize it using

Unist=tiala existing field matching definitions (transforms).

« NCID/Registration Guide
« Transformer User Guide
oot Baniora Test the transforms of your data, verify your data, and « WFS REST Query Guide
make sure your transforms are correct.

If there are errors in your test data or you have changed
Update transforms your dataset, use this option to review and update the
field matching (transforms) for your data.

Figure 2 - Home Page

The Quick Links take you directly to modules (“Update data” to the Jobs module,
“Test Transforms” to the Test module, and “Update Transforms” to the Transforms
Module). From any module, the house icon in the upper left takes you to the Home

page.

On repeated use, users may be more inclined to go to the Modules pull-down menu
as displayed in Figure 3. The Active Group is NC Parcels and the available Modules
for that group are shown in the Module pull down menu. For most users, the
Modules available will be Account, Counties, Transforms, Jobs, and Test.



NC Parcels Transformer

ﬁ Active Group: | NC Parcels v Module:
e g

North Carolina Inted

Jeffrey Brown

ftral Data Exchange

Counties

Creating a statewide parcel dataset is achievabiEEERICUSCIUEN  the ‘Transformer', developed by the Carbon
Project, Inc. for North Carolina. This tool is deJeltrs local parcel data and integrate it into a
standardized dataset of parcels that everyone ansform' source fields into standard fields
for publication of shapefiles and web services.

Jobs
Lookups

Master Schema

Quick links Test Documentation

Upload a new parcel shap

« NCID/Registration Guide
existing field matching definitions (transforms). /Reg !

Update data

« Transformer User Guide
et transforms Test the transforms of your data, verify your data, and « WFS REST Query Guide
make sure your transforms are correct.

If there are errors in your test data or you have changed
Update transforms your dataset, use this option to review and update the
field matching (transforms) for your data.

Logout

Figure 3 - NC Parcels Transformer Modules

Module Descriptions:

Note: depending on the authorized role of a user, fewer modules may be available to
use, and operations will be restricted to user authorized counties.

Home - Returns to the initial splash screen

Account - Administrative Module not available expect to system administrators.
Counties - This is the list of raw data from the counties with the listing of the
attributes in the source data provided by the county. This is also the screen to add

counties to the transformer for the group

Field Transforms - These are the actions to transform the county provided data
into the standardized master schema data sets.

Groups - Administrative Screen for managing groups. For the NC Parcel Project
there should be no need to add or manage additional groups.

Jobs - These are the lists of completed jobs for the group. This will contain the
available transformed data sets.

Lookups - Lookup tables created for populating fields with constant values, for
code sets, and for other tables to be applied to one or more counties.



Master Schema - This is the standard or master data format or design for the
standardized data sets generated through the transformer. If fields are added,
redefined, or removed from the design for the group this is the screen for reviewing
and managing the schema.

Test - These are the actions to transform a test set of records to verify the transform
actions before running the complete data set.

Users - An administrative tool available to system administrators.



2. Transformer Operations

© + W E

Figure 4 - Transformer Operation Buttons

These four buttons, on the upper right under the logout button are used throughout
all of the Modules. From left to right these buttons do the following actions.

Refresh - Add New - Delete - Save

The transformer operation descriptions are not repeated in the following sections, it
is presumed that adding new and saving will be done with each step.

All buttons in the Transformer have an accompanying tool tip.

3. Start a New County

From the County Module (shown in Figure 5) click the add symbol (+) to add a
county to the list of available counties.

Carbon Transformer

Available Counties

Buncombe
Craven
Polk
Hendersen

Description: |B.-com:e County ‘

Schema Fields + »
Currituck Field Name Field Typs  Description

shape Surface Surface geometry E
PINNUM String

PIN String

PINEXT £ring.

Figure 5 - County Module

In this example Jackson County has been added, it is indicated with (new) in Figure
6.

Carbon Transformer

Active Group: | NC Parcels

Available Counties Name: [12ckson |& Type name

Buncombe

Description: ‘Jad—(son County NC ‘
Craven

Polk
Henderson

Schema Fields + =»

Currituck Field Name Field Type Description

Jackson [new]

Figure 6 - New County Added in County Module



Import the county data for the new county using the right pointing arrow key on the

top of the county banner. This will open a standard file selection
operation. Use the shift key to select multiple files that make up the source shapefile
(unzip or copy zip file contents to a folder). The files the transformer needs will be

highlighted in your selection box. This is shown in Figure 7.

Name: ‘Jacksnn ‘

Description: |]ackson County NC

Schema Fields + IE‘
Field Name Field Type Description
Open
| « h»HEDII imi || = v || [E]Desktop
FAVORITES Name Date Modified Size Kind
v : -
31 Dropbox {11 Jackson County NC Parcels Today 8:51 AM Folder
= ) *-, parcels.dbf Jul 24, 2013 3:23 PM 35 MB DBF File
e=JAlMyjiles M parcels.shp Jul 24, 2013 3:23 PM 46.4MB  UnixE..lel
==/ Desktop parcels.shp.xml Jul 24, 2013 3:23 PM 17 KB XML docum
@ user ™ parcels.shx Jul 24, 2013 3:23 PM 325 KB Unix E...le |
r/_\ P s ™ parcels.pr] Jul 24, 2013 3:23 PM 553 bytes umx E.lel
JacksonNC Data Dictionary.xlsx Jul 24, 2013 2:58 PM 12 KB Micro...rkbe

Figure 7 - County Data Import

Note that the data selected for import is on the local drive or local computer, not the

Cloud.

The new county and an associated data set MUST be added before the new county is
saved. Trying to save a county without adding an associated data set will generate

an error.

Click the “save” button in the upper right.

e+ w3
A

Note: the Add a New Field operation in the County Module is used to update the raw
county data. This will be discussed later in the documentation. This operation is
NOT USED in the initial data set transform.

10




4. Transform to the Standard

From the Field Transformations module, use the county pull down menu to select
the county to transform.

| Carbon Transformer

| Active Group: | NC Parcels Field Transforms -

Select County:

[ Jackscn - I

Buncombe
Craven
Palk
Henderson
Currituck

Jackson

Figure 8 - Select County in Field Transforms

The first time a county is opened in the Field Transform module an “Auto
Transform” operation is run that will automatically populate the statewide default
values. Clicking the arrow next to Transforms launches the “Automap” routine that
creates the values for County name, County FIPS, State-County FIPS and Source
Agent.

| Carbon Transformer

MNC Parcels Field Transforms -
Select County:
IJacksc:-n - ]
| ransiorms 5
CNTYMNAME
CNTYFIPS
STCHNTYFIPS
GMNISID
SOURCEAGENT

Figure 9 - Auto Transforms
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Add a field to Transform.

Click on the Add Button (the + sign); “no target” will be shown under Transforms

Carbon Transformer

Logout

Active Group: Module: | Field

Select County: Select Targat: I - ]
Jackson =

T |

CNTYNAME

CNTYFIPS

STCNTYFIRS

GNISID

SOQURCEAGENT

no target ‘

Figure 10 - Add Field to Transform

Select a standardized field (Target) to transform the county data into; in this
example select PARNO.

Carbon Transformer

Active Group: | NC Parcels Field Transforms -
Select Target: [ = |
IJacks:}n hd I —— P&RND i
ALTPARNO
CNTYNAME PARUSECODE
CNTYFIPS PARUSEDESC
STCNTYFIPS PARUSEDSC2
GNISID PARUSECD2 |
SOURCEAGENT STRUCT
no target MULTISTRUCT
STRUCTNG
STRUCTYEAR
PARVALTYPE
IMPROWWAL
LAMDWAL
PARVAL
OWNTYPE
OWNNAME
OWNFRST
OWNLAST f

Figure 11 - Select Standardized Field to Transform From County Data
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Click on the blue plus sign @ to add a function to perform on the county field to
transform it to the standard. In this example, the function type is “Field” for a one-
to-one matching of a Target field to a Source field.

1 Carbon Transformer
f

Active Group: | NC Parcels Field Transforms -
Select County: Select Target: | PARNO - |
| l:lacksc:-n - ]
Function Type:
Add
CNTYNAME c "
onca
CNTYRIPS Constant
STCHNTYFIPS Field
ie
GNISID .
If/Then
SOURCEAGENT i
eft
PARMO [new] 1
ookup
Lower
Right
Substring
Subtract
Upper

Figure 12 - Select Transform Function

The transform operations are described below. Some Master fields (for example
state name and state FIPS) can be marked as non-transformable. Since some Master
fields will not change for this group, they are marked as non-transformable, and
therefore do not show up in the target list. The default value will always be used.

13



4.1 Add

This transform operation adds two numeric fields together. This math function is
not the same as “concatenate” (combining text strings). For example, Improved
Value may be the sum of two fields if a county distinguishes buildings and auxiliary
structures.

Carbon Transformer System Admin  Logout

Active Group:

Select County: Select Target: | IMPROVVAL

TEST v

—

SOURCEAGENT The Add function adds the values of 2 fields together.

PARNO

PARVAL Select the first field. It can either be a field from the county file, a previous mapped field, or an inherited value.
MAILADD

SITEADD Field Type: LCounty Fields = J

IMPROVVAL [new] Field: { = J

Select the second field. It can either be a field from the county file, a previous mapped field, or an inherited value.

Field Type: { County Fields v J

Field: | - J

| Ok || Ccancel |

Figure 13 - Transform Operation Add

4.2 Concat

This transform operation concatenates two text fields. This is the “addition” of two
or more text fields to make a single field in the standard data set. For example, a
mailing address may be constructed from address components (street number,
street name, etc.).

14



Select County: Select Target: | MAILADD -
Tackson -

ey s
CNTYNAME This function will combine the values of various parts into one resulting string. Select items from the left panel and add them to the right
CNTYFIPS panel. The Inherit options represents the value frem a previous functicn, if applicable
STCNTYFIPS
GNISID Add Part Concat Parts
SOURCEAGENT The concatenation part can sither be a field from the county fils, a previous
ARNO mapped field, an inherited value, or some text. Choose the type, then the Value
wvalue.

MAILADD [new]
Type: | County Fields -
Value: -

Add

Ok Cancel

Figure 14 - Transform Operation Concat

Add Part Concat Parts
The concatenstion part can either be = field from the county file, a previous ;
mapped field, an inherited valus, or some text. Choose the type, then the pale
value. i [STREET1]
Type: I County Fields - I @] [STREET2]
Value: | STREET2 - |

Add

[STREET1] + [STREETZ]

l Ok H Cancel

Figure 15 - Transformation Operation “Concat” Result

Note that the resulting concatenation is shown on the bottom of the screen as fields

are added. Also note that the added field could be from the county data set, the
master data set, text or inherited.

15




Add Part Concat Parts

The concatenation part can either be z field from the county file, a previcus

mapped field, an inherited value, or some text. Choose the type, then the Value
value,
Type: I County Fields - ‘
County Fields
Value:

’ Mapped Fields
Text

. Add
Inherit

A common use of the text field in the concatenation would be to add an underscore
between the State and County FIPS and the local parcel number. The Master Field is
the State County FIPS and an inherited value would be from a conditional test.

16




4.3 Constant
The constant operator assigns a constant value to every record in the file. Figure 15
shows an example of a constant field (county name).

Active Group: Module: | Field Transforms -
Select County: Select Target: | CNTYNAME -

l Jackson - ]

Static 4 W
| Trnskorms 9 =4
"Jackson"”
CNTYMNAME

CNTYFIPS
STCNTYFIPS

GNISID
SOURCEAGENT
FARNO
MAILADD
MPARNO

Figure 16 - Transformer Operation Constant

4.4 Field

This transform operation copies the field values from the county data set to the
standardized field with no operations or changes. This is a direct field matching and
is shown in Figure 17.

Carbon Transformer

Active Group: | NC Farcels Field Transforms «

Select Target: | PARNO -
lJack.son hd ]
CNTYNAME This function will return the value from the selected field.
CNTYFIPS
STCNTYFIFS Select the target field. It can either be = field from the county fils, or a previous mapped field.
GNISID Field Type:
SOURCEAGENT
PARNO [new] l County Fields - J
Field:
l 2
OBJECTID o
PIN
MAMEL
MAMEZ2
ACCT_NUM
MAP_SHEET
ASSD_ACRE
TOWN_CODE
Township
FIRE_DIST L
BOOK_FAGE
DEED_DATE

Figure 17 - Transform Operation Field
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Sele T E Select Targets | PARNO -
[Jack.s:}n hd ]
CNTYNAME This function will return the value from the selected fisld.
CNTYFIFS
STCNTYFIPS Select the targst field. It can either be z field from the county file, or a previous mapped field.
GNISID ]
Field Type:
SOURCEAGENT
I County Fields - ‘
PARNG [new]
Field:
l PIN = ‘

Figure 18 - Transform Operation Field Result

The result will copy the values for county field “PIN” into the standardized field.

4.5 If/Then

The If/Then Transformer Function is a powerful tool that can be used for a simple
condition test or an extensive series of condition tests for the data transformation.
In the following example, a user is assigning records with a variety of owner names
for public properties to a few simple owner types (federal, state, county, etc.).

Select Target: | OWNTYPE -

This function will create a conditional statement with a true and a false path. You can link multiple conditions together either with OR's or
AND's.

Add condition Conditions And/Or: | AND -
The condition type can either be a field from the county file, a previcus —

mapped field, or an inherited value, Conditicn

Type: I County Fields > I

Field: I T I

Operator: Equals s

vawe: [ ]

Ok Cancel
Figure 19 - Transformer Function If/Then Set Up
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Select Target: [ OWNTYPE - J

This function will create a conditional statement with a true and a false path. You can link multiple conditions together either with OR's or
AND's,

Add condition Conditions And/Or: | OR -

The condition type can either be z field from the county file, a previous

mapped field, or an inherited value. Condition
Type: { County Fields . J () NAME1 = "US OF AMERICAN FOREST SERVICE
@ NAME1 = "UNITES STATES OF AMERICA"
Field: | NAMEL )
[@ NAMEL = "UNITED STATES OF AMERICA"

Operator: M
Value: UNITED STATES OF AMEF

Add

NAME1 = "US OF AMERICAN FOREST SERVICE" OR NAME1 = "UNITES STATES OF AMERICA" OR NAME1 = "UNITED STATES OF AMERICA"

Ok Cancel
Figure 20 - Transformer Function If/Then Conditions

The interface makes it possible to add the conditional testing. Once the conditions
have been entered, save the conditions and highlight the field in the name list. A
graphic for providing the if/then results is shown and additional conditions can be
added. Figure 21 shows a completed if/then listing of values.
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l Jackscn

)

CNTYNAME
CNTYFIFS
STCNTYFIFS
GNISID
SOURCEAGENT
FARNC
MAILADD
MEARNO
MCITY

MSTATE
COWNTYPE [medified]

Select County: Select Target: | OWNTYPE

-

IfThen

& W

MAMEL = "US OF
AMERICAN FOREST
SERVICE" OR NAMEL =
"UNITES STATES OF
AMERICA" OR NAMEL =
"UNITED STATES OF

Static

"Federal"

& W

"=

ic & W

AMERICA™
\s \
IfThen & W
F— Static
MAME1l = "JACKSON T_"Ej &
COUNTY" "County"
-
e
IfThen F W
NAMEL1 = "EASTERN True Stat
BAND OF CHEROKEE ———= .
INDIANS" rba

o]

Static

& W

"Private”

=P

4.6 Left

This transform function returns a specified number of characters from the left side
of a text string. This can be based on a fixed number of characters or it can be a
relative number where the relative number is subtracted from the end of the source
field. For example, in this case the county provided the city and state as one field
and the standard transformed this field by using only the fields to the left of the city

state entry.

Figure 21 - Completed If/Then Function
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Select Target: [ MCITY

x)

Function Type: [JE=id

v_

The Left function returns a specified number of characters from the left side of a string.

Field Type:

I County Fields

d

Field:

[ CITY_STATE

)

Select the target field. It can either be a field from the county file, a previous mapped field, or an inherited value.

Select the number of characters. It can either constant value or relative to length of the field. The relative value will get substracted frem the field length and
that will be the amount of characters returned

(_) Constant (#) Relative

Ok H Cancel

Figure 22 - Transform Function Left

In Figure 23 the image on the left is the original input data and the image on the
right is the standardized data. The Left function was applied to capture the Mailing

City from the county provided City State field.

Showing 1-100 of 40569

lesfle) [ENES
Record #1 o

Record #2
Record #3
Record #4
Record #5
Record #6
Record #7
Record #8
Record #8
Record #10
Record #11
Record #12
Record #13
Record #14
Record #15
Record #16
Record #17
Record #18
Record #19
Record #20

Original | Transformed | Messages

Field Name Field value
OBJECTID 26

PIN 7665-23-0228
NAMEL COX, WALON C JR
NAMEZ

ACCT_NUM 149768
MAP_SHEET 7665.01
ASSD_ACRE 0.33

TOWN_CODE 19

Township QUALLA

FIRE_DIST QUALLA PC 10
BOOK_PAGE 1771/775
DEED_DATE 10/30/08 12:00:00 AM -04:00
SALES_PRIC 20000

STREETL 4296 HIGHWAY 505
STREET2

CITY_STATE CONWAY 5C

paid 29526
NHOOD_CODE 1017

o

Max Features:

Showing 1-100 of 40569
ENEY L2z
Record #1 -
Record £2
Record #3
Record #4
Record £5
Record #6
Record £7
Record £8
Record #9
Record £10
Record #11
Record #12
Record #13
Record #14
Record £15
Record #16
Record #17
Record £18
Record #19

Original | Transformed | Messages

Field Name Field Value
OWNFRST
OWNLAST
SUBSURFOWN
SUBOWNTYPE
MAILADD 4296 HIGHWAY 505
MADDRNO
MADDSTNAME
MADDPREF
MADDSTR
MADDSTTYP
MADDSTSUF
MUNIT
MCITY CONWAY
MSTATE

MZIP

SITEADD

SADDNQ

Figure 23 - Transform Function Left Results
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4.7 Lookup

The Lookup table function relates a county field to a lookup table to translate the
county values into a standard field (e.g., auto populated values for the State and
County FIPS and GNIS fields). Figure 24 illustrates the GNIS Identifier Lookup Table.

Select County: Select Target: | GNISID

)

I Jackson - I

Function Type: [JEGIS]

v_

CNTYNAME This extract a value from a lookup table. You can either select the key manually, or map to a field to selected the key.
CNTYFIPS
STCNTYFIPS Lookup table:
GNISID .
County GNIS Identifiers -
SOURCEAGENT
PARNO
MAILADD ¢ el - - e evinUe o - .
Select the lookup key source. It can either be 2 field from the county file, & previous mapped field, or you can manually select the key
MNPARNO
METTY Lookup key source:
MSTATE | Lookup Key 7
OWNTYPE Field:
ALTPARNO
lJacI-(.soﬂ - J
IMPROWVAL
LANDWAL

Figure 24 - Transformer Function Lookup

Because the standard schema includes both the code and the code description
elements for the things most commonly encountered as lookup tables, the use of the
lookup tables beyond the Group Level standard tables is minimal. If a use for the
lookup tables arises they can easily be defined and implemented.

To add a new look up table click on the plus button, shown in the circle in Figure 25,
and a new table interface.

Carbon Transformer

Existing Lookups

County FIPS Codes
County GNIS Identifiers

o

Name: ‘E".’:".’\'amf |

LenoirlmprovCodes Lookup Items

NC_AVS0_ExemptCodes Key Value
MadisonPropTypeCodes

[new]

Logout

Figure 25 - Adding a Lookup Table

Enter the name of the lookup table and then add values for the lookup table. Values
can be added to the lookup table either by hand entering the values through the
interface or by importing an existing file. The circle in Figure 26 shows the “add”
(+) or “import” (->) on the new table interface.
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Carbon Transformer

Active Group: | NC Parcels

Existing Lookups

County FIPS Codes

Module: | Lookups

County GNIS Identifiers

LenoirimprovCodes Lookup Items

NC_AVS0_ExemptCodes

MadisonPropTypeCodes

[new] |

Figure 26 - Import or Add a Lookup Table

When the “add” button is selected, as shown in the circle in Figure 26, an interface
for entering the code or lookup value and the value or code description is presented
as shown in Figure 27. In Figure 27 the Key (or code or value from which a more
complete description is going to be generated) is the first entry and then the Value
or full description is the second entry. The Key might be a land use code and the
Value might be an associated land use description.

Existing Lookups

County FIPS Codes

County GNIS Identifiers
LenoirlmprovCodes
NC_AV50_ExemptCodes
MadisonPropTypeCodes

Sample [new]

Lookup Ttem Editor

Key:

Enter Key

Value:

Enter Value

Figure 27 - Entering Lookup Table Values

Click OK in the Lookup Item Editor after each entry. The values entered will be
saved and you will be prompted to continue entering. Hit Cancel when all of the
values have been entered and then Save the Lookup from the Lookup table main
menu.
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4.8 Lower
This Transform Function converts the selected data field into all lower case text.

Select Target: | MSTATE -

This function will convert the selected field/value to lower case.

Select the target field. It can either be 5 field from the county file, a previous mapped field, or an inherited value.

Field Type:

I County Fields - J
Field:

IC[‘I’Y_STATE = J

Ok Cancel
Figure 28 - Transform Function Lower

4.9 Right
This Transform Function selects a specified number of characters from a text field
on the right side.

Select Targat: | MSTATE v

The Right function returns a specified number of characters from the right side of a string.

Select the target field. It can either be 5 field from the county file, a previous mapped field, or an inherited value.

Field Type:

I County Fields - J
Field:

I CITY_STATE - J

Select the number of characters from the right.

Ok Cancel

Figure 29 - Transform Function Right
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4.10 Substring

This transform function selects a portion of a text field. This is most commonly used
on fixed format data set transforms and to pull out text values from the middle of a
text string. The left or right side of a text string can be computed using the left or

right transform functions.

The Substring function returns a characters specificed by a start position and a length.

Select the target field. It can either be 5 field from the county file, a previcus mapped field, or an inherited value.

Field Type:
l County Fields - ]
Field:

[ CITY_STATE - ]

Specify the start position and the length.

l Ok H Cancel

Figure 30 - Transformer Function Substring
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4.11 Subtract

This transform function does a numeric subtraction of two fields. For example, in
the absence of a field for building value in the source, subtracting land value from

total value could represent building value.

NC Parcels Transformer

JeffBrown  Logout

Select County: Select Target: | IMPROVVAL -
TEST ~ |
Rl Subtract ~

LANDVAL The Subtract function subtracts the second value from the first value.
PARNO
PARVAL

Select the first field. It can either be a field from the county file, a previous mapped field, or an inherited value.
| MAILADD
SITEADD Field Type: | County Fields = J

ALTPARNO
REVISEDDATE
IMPROVVAL

Field: {Sa|eAmuun( > J

Select the second field. It can either be a field from the county file, a previous mapped field, or an inherited value.

Field Type: | County Fields %

Field: | LandLCF -

| ok || cancel |

Figure 31 - Transform Function Subtract

4.12 Editing Transforms

If you edit a transform, the only thing you should change is a constant value or a
county mapped field. If you change the transform function, be aware of the
dependent calculations (that may affect other fields) and be sure to verify the result.
It may be necessary to delete all components of the existing transform function, and

then reconstruct the transform.
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5. Test

The Test module lets the user run a sample of data through the transform before
committing to running the full data set. It helps the user visualize the results of the
transform actions and to review any error messages.

Carbon Transformer

Active Group:

Figure 32 - Transformer Test Module

The user can configure the test run for as many records as needed to get a good
sample. The test results generate the original data, the transformed data and any
error messages. The records are listed in record order and can be viewed
individually.

Records listed in red will have an error message and records listed in black were
successfully transformers. In the example in Figure 33 there was an error in Parcel
Number transform and all of the records are in red.

Carbon Transformer

Active Group: | NC P

Carbon Transformer
— I
G EEIEE | el ~ Showing 1-500 of 40569
Original | Transformed | Messages.
couny: (ORI rax Features: [50 il s :
L — Field Name Field value
Record #391 3
Showing 1-500 of 40569 o STNAME [
original | Transformed | Messages Record 2392
=)= [EN[ESY E— w
Field Name Field value e S5 cranE ke
Record #391 pe— e Record #394 seeen
Record #392 oy R Record £395 CNTYEIPS 095
Record #393 h - " STCNTYFIPS 37093
~ NAMEL UNITED STATES OF AMERICA Recard 2395
Record 2394 GNISID 1008566
cord = NAMED
Record #395 SOURCEAGENT Jackson County Assessor
Record #396 CEELIT st PARNO 0
Record #397 MAP_SHEET 7664.02
necord 2398 assD ACRE 037 Record #400 NPARNO 377664-58-2235
ccord # X
= Record #401 -
Record #399 TOWN_cOBE 15 o ALTPARNO
ecord #
Record #400 (FERAUSEETEE
: Township QUALLA Record £403 -
Record 2401 FiRe_o1sT QUALLA PC 10 e 220s PARUSEDESC
Record £402 )
o BOOK_PAGE 12207401 Record #405 PARUSEDSC2
Record 2403 -
DEED_DATE 3/24/04 12100100 AM -05:00 Record 2406 PARUSECD2
Record #404 . "
SALES_PRIC o ecord 2407
Record #405 - Record 240 ‘_
record 2406 STREET1 C/O FOREST SUPERVISOR Record #408 MULTISTRUCT u
Record #407 STREET2 PO BOX 2750 Record #4089 STRUCTNO o
Record =408 CITY_sTaTE ASHEVILLE NC Record #410 STRUCTYEAR
Record #409 zIp 28802 Record #411 PARVALTYPE
Record #410 NHCOD_CODE 1017 Record 2412 IMPROVVAL
Record #411 Neighborha CRANBERRY FALLS Record 2413 LANDVAL
Record #412 ALT_MAP_NU 12/142 Record 2414 PARVAL
Record #413 PROP_DESC LT 88 YELLOW FACE SEC Record 2415 OWNTYPE Federal
Record 2414 Record #416
eor PHYS_ADD ADDRESS UNASSIGNED OWNNAME
Record 2415 Bl VALUE . Record #417
Record #416 = Record #418 QWNFRST
LAND_vALUE 845830 n
Record #417 - Record 2419 OWNLAST
Record 2418 R 845830 Record 2420 _| || sussurFown
Record =419 SHAPE sres 4772744.76747 recond 2421 SUBOWNTYPE
Record 2420 ST 9009.81837452 Record #422 MAILADD C/O FOREST SUPERVISORPO BOX 2750
Record #421 l Record #423 | |[maporRNO
Recacd £424

Figure 33 - Comparison of Original and Transformed Data
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Figure 34 is an example of the record errors from the transformer.

Showing 1-500 of 40569

| Criginal | Transformead |M|

Record #391
Record #392
Record #393
Record £394
Record #395
Record #396
Record #397

R

Messages

[PARNO] error parsing long

Figure 34 - Example Transformer Record Error Message
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6. Jobs

To run a Job select the county from the county pull down and then Add a Job. Select
the input shape files as prompted and then Save. The save will initial the Job Run.

Carbon Transformer

Active Group: | NC Parcels

l Jackson - J

completed:
J0b#0 [new]
Published: Select Shapefile

Size (bytes) File name
¥ 26355972 nc_parcels_jackson_11212013_165655.5hp
B 324852 nc_parcels_jackson_11212013_165655.shx
§ 34571376 nc_parcels_jackson_11212013_165655.dbf
§ ss3 nc_parcels_jackson_11212013_165655.prj

Figure 35 - Running a Job

Completed jobs are listed by county. The listed zip file will contain the original data
set, the standardized polygons, and standardized point data for the county. The zip
file name includes the date of the job (MMDDYYYY).

Carbon Transformer

Active Group: | NC Parcels

Select County: etel
jisgdegeon M Submitted: 11/15/13 5:46:10 PM -05:00

Complted: 11115713 85142 P 55:00
Job#1g
Published: Publish

Size (bytes)  File name

¥ 30379315 nc_parcels_hendersen_11192013_204508.zip

Figure 36 - Transformer Jobs Module
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7. Administrative Tools

The master schema and group management are administrative management
modules in the Transformer. These will not be available to typical users.

7.1 Master Schema
The master schema, shown in Figure 37, is the definition of the standardized data
structure including all of the formatting and limitations on individual fields.

Carbon Transformer

Active Group: | NC Parczls Moadule: | Master Schema =

Name: |NC Parcels Master Schema |
Description: ‘NC Parcel Standardized Parcel data descriptions
Field Name Field Type Description
" ‘ @] ﬁ STNAME String The state name
4+ § W & srres String The state FIPS code
" ‘ [m] ﬁ CNTYNAME String The name of the county
" ‘ [@ ﬁ CNTYFIPS String The county FIPS code - use lockup to set.
" ; [@] ﬁ STCNTYFIPS String Combination of the state and county FIPS codes.
f ' [@ ﬁ GNISID Long The GNIS identifier for the county. Use lookup table.
f ‘ [m] ﬁ SOURCEAGENT String The agency houses the source reference documents. This could be a clerk of court, register of deeds or other]
" ‘ [@ ﬁ PARNO String The local parcel number for the parcel record.
" ‘ [m] f MPARNO String The local parcel number with the state and county FIPS added to the beginning of the local parcel number.

Figure 37 - Master Schema

In each attribute row there are four icons for managing the attribute content and
placement in the schema.

+ 3 W s

The arrows move the attribute up or down in the final file. The trash can deletes the
attribute and the pencil is used to edit the attribute. Clicking on the edit icon, a field
editor window, shown in Figure 38, is presented.
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Field Editor

General field properties

Name: ‘PARND

| Alias: |PARNO

Description: |The|n:a| parcel nu

mber for the parcel record.

Field Type: | String

Required: [v]

Default: [Enter defeult

| Restrict Values:

Text restrictions

e | I T g

| [+] Maximul

Ok Cancel

Figure 38 - Field Property Management

There are many limitations and management opportunities in the field properties
window. The name and alias of the attribute can be edited. The attribute definition
and the field type for the attribute can be updated (string, integer, double, etc.). The

default value, whe

ther it is required and if the field can participate in the

transformations are included. For example there might be fields in the master
schema that the administrator choses to not include in the field transformations.
These fields would be blank in the final standard database.

Other limitations can also be placed in the field depending on the field type. In the
case of string or text fields the exact, minimum and maximum length can be set. For
numeric fields a range of values can be set.

7.2 Groups

Transform Groups can be added and removed in the group management module.
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NC Parcels Transformer Jeff Brown  Logout

ﬁ Active Group: | NC Parcels - Module:

Available Groups Group Editor

NC Parcels
NC Admin Boundary Grofig Name:

INC Parcels ]

Group Description

| North Carolina Parcels

Figure 39 - Group Module

A new transform group established from this module will use the same master
schema and be in the same data theme. To establish a new transform group with a
different schema and perhaps a different theme requires more system level
development, but this module could be used to define reunions or communities
within a transform group. For example, a new transform group could be “NC
Administrative Boundaries” for standardized county and municipal boundaries.
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8. North Carolina Parcel Transform Business Rules

To provide consistency in the resulting standardized data the following business
rules should be followed for North Carolina Transforms.

1. Maintain County Provided Data Content
The county provided data should be preserved in preference to any
computations. For example, if a county does not provide the computed GIS
acres then the transformed data should not compute this value. The County
geometry is maintained at all times. The only exception to this rule is that
every parcel must have a parcel number and in some cases a default value
may be computed from county provided data.

2. NPARNO
The national parcel number is computed by adding STCNTYFIPS and “_" in
front of the county provided parcel number. No spaces but separated with an
underscore.

3. STRUCT
The structure indicator field is generally based on the building value, but if
the county provides a field with this indication than that should be used in
preference to computing this from the building values. If the value cannot be
determined (building value is null) or the county provided structure field is
null than this field should be computed with a U to indicate unknown.

4. MULISTRUCT
If no other information is provided, then the multiple structure value should
be U for parcels with STRUCT set to Y (Yes) and U for all other values.

6. STRUCTNO
This is a numeric field indicating the number of structures, this field should
remain null if the county provides no information for this value.

7. Parcel Values
For this iteration of the standardized data, the PARVALTYPE should be
“Taxable Value.” The PARVAL field should have the total taxable value for the
parcel. This is typically the total assessed value minus any exemptions or
exceptions. The LANDVAL and the IMPROVVAL will contain the total full
market or assessed value, which may be called assessed, market, or
appraised value. If the Taxable Value is not provided, then record the
PARVAL for the value type that is provided.

8. STRUCTYEAR

This is the most recent year reported in the data sets provided by the county,
if multiple construction years are provided.
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9. OWNTYPE
The default values for OWNTYPE are “Taxable” if the taxable value is greater
than 0 and “Non Taxable” if the taxable value is 0 and “Unknown” if the
taxable value is null or not present. There may also be other fields such as
use codes or the owner names or even exempt type that can be used to
expand the Non Taxable owner type to federal, tribal, county, state, or local
or non-profit or charitable. But this may not always be possible.

10. SITEADD
If the Site address is provided as components, these should be concatenated
to provide the full site address in one line. Use the transformed fields to
build the concatenation so that if the underlying county fields change, the
concatenation of the resulting data does not have to be updated as well.

11. Date Fields
In the standardized data set the date fields have two formats, a field for the
date as a text, which will copy the content the county provided into a text
field, and a date format field, which uses the database date format. The date
format fields should only be used if the incoming data is already in a
recognized date format and there are no null or empty dates.

12. IMPROVVAL
Check the source parcel file carefully to identify fields that contain
improvement value. In some counties there may be separate fields for
building value and auxiliary structure value that should be added to compute
improvement value. Queries on a parcel table in GIS can be useful in
understanding how the valuation fields are related.

This Quick Guide was developed by Nancy von Meyer of Fairview Industries, Inc. in
collaboration with the Carbon Project, Inc. and the parcels project team.

The NC Parcel Data Transformer was developed by the Carbon Project, Inc. under
Exchange Network Grant 83431001 from the US Environmental Protection Agency
awarded to the State of North Carolina and the Eastern Band of Cherokee Indians.

For more information, contact Jeff Brown at the NC Center for Geographic
Information and Analysis. jeff.brown@nc.gov
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Appendix C

XML Schema for Integrated Parcel Data



<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns="http://www.nationalcad.org"
targetNamespace="http://www.nationalcad.org"
xmlns:cad="http://www.nationalcad.org"
xmlns:gml="http://www.opengis.net/gml" elementFormDefault="qualified"
version="0.1"><xs:import namespace="http://www.opengis.net/gml"
schemaLocation="http://schemas.opengis.net/gml/3.1.1/base/gml.xsd"/><xs:e
lement name="ncparcels" type="cad:ncparcels Type"
substitutionGroup="gml: Feature"/><xs:element name="ncparcelpoints"
type="cad:ncparcelpoints Type"

substitutionGroup="gml: Feature"/><xs:element name="CoreParcelPts"
type="cad:CoreParcelPts Type"

substitutionGroup="gml: Feature"/><xs:complexType

name="ncparcels Type"><xs:complexContent><xs:extension
base="gml:AbstractFeatureType"><xs:sequence><xs:element name="STNAME"
nillable="true" minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="2"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="STFIPS" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="2"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="CNTYNAME" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="50"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="CNTYFIPS" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="3"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="STCNTYFIPS" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="5"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="GNISID" type="xs:integer" nillable="true"
minOccurs="0"/><xs:element name="SOURCEAGENT" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="PARNO" nillable="true" minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="NPARNO" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="ALTPARNO" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="25"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="PARUSECODE" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="50"/></xs:restriction></xs:simpleType></xs:element><xs:element



name="PARUSEDESC" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="PARUSEDSC2" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="25"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="PARUSECD2" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="25"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="STRUCT" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="1"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MULTISTRUCT" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="1"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="STRUCTNO" type="xs:integer" nillable="true"
minOccurs="0"/><xs:element name="STRUCTYEAR" type="xs:integer"
nillable="true" minOccurs="0"/><xs:element name="PARVALTYPE"
nillable="true" minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="50"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="IMPROVVAL" type="xs:double" nillable="true"
minOccurs="0"/><xs:element name="LANDVAL" type="xs:double"
nillable="true" minOccurs="0"/><xs:element name="PARVAL" type="xs:double"
nillable="true" minOccurs="0"/><xs:element name="OWNTYPE" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="50"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="OWNNAME" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="200"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="OWNFRST" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="OWNLAST" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SUBSURFOWN" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="200"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SUBOWNTYPE" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="50"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MAILADD" nillable="true"



minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="200"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MADDRNO" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="10"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MADDSTNAME" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MADDPREF" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="5"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MADDSTR" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="50"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MADDSTTYP" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="10"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MADDSTSUF" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="10"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MUNIT" nillable="true" minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="10"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MCITY" nillable="true" minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MSTATE" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="2"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MZIP" nillable="true" minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="15"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SITEADD" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="200"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SADDNO" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="10"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SADDSTNAME" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SADDPREF" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction



base="xs:string"><xs:maxLength
value="5"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SADDSTR" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="50"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SADDSTTYP" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="10"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SADDSTSUF" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="10"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SUNIT" nillable="true" minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="25"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SCITY" nillable="true" minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SSTATE" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="25"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SZIP" nillable="true" minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="25"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="LEGDECFULL" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="254"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SUBDIVISION" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="25"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SOURCEREF" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="50"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SOURCEDATE" type="xs:dateTime" nillable="true"
minOccurs="0"/><xs:element name="SOURCEDATX" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="25"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SALEDATETX" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="25"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="RECRDAREANO" type="xs:integer" nillable="true"
minOccurs="0"/><xs:element name="RECRDAREATX" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="25"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="GISACRES" type="xs:double" nillable="true"



minOccurs="0"/><xs:element name="REVDATETX" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="25"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="REVISEDDATE" type="xs:dateTime" nillable="true"
minOccurs="0"/><xs:element name="REVISEYEAR" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="25"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="shape"
type="gml:SurfacePropertyType"/></xs:sequence></xs:extension></xs:complex
Content></xs:complexType><xs:complexType

name="ncparcelpoints Type"><xs:complexContent><xs:extension
base="gml:AbstractFeatureType"><xs:sequence><xs:element name="STNAME"
nillable="true" minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="2"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="STFIPS" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="2"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="CNTYNAME" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="50"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="CNTYFIPS" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="3"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="STCNTYFIPS" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="5"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="GNISID" type="xs:integer" nillable="true"
minOccurs="0"/><xs:element name="SOURCEAGENT" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="PARNO" nillable="true" minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="NPARNO" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="ALTPARNO" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="25"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="PARUSECODE" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="50"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="PARUSEDESC" nillable="true"



minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="PARUSEDSC2" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="25"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="PARUSECD2" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="25"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="STRUCT" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="1"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MULTISTRUCT" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="1"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="STRUCTNO" type="xs:integer" nillable="true"
minOccurs="0"/><xs:element name="STRUCTYEAR" type="xs:integer"
nillable="true" minOccurs="0"/><xs:element name="PARVALTYPE"
nillable="true" minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="50"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="IMPROVVAL" type="xs:double" nillable="true"
minOccurs="0"/><xs:element name="LANDVAL" type="xs:double"
nillable="true" minOccurs="0"/><xs:element name="PARVAL" type="xs:double"
nillable="true" minOccurs="0"/><xs:element name="OWNTYPE" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="50"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="OWNNAME" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="200"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="OWNFRST" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="OWNLAST" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SUBSURFOWN" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="200"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SUBOWNTYPE" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="50"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MAILADD" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction



base="xs:string"><xs:maxLength
value="200"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MADDRNO" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="10"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MADDSTNAME" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MADDPREF" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="5"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MADDSTR" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="50"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MADDSTTYP" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="10"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MADDSTSUF" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="10"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MUNIT" nillable="true" minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="10"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MCITY" nillable="true" minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MSTATE" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="2"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MZIP" nillable="true" minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="15"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SITEADD" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="200"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SADDNO" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="10"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SADDSTNAME" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SADDPREF" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength



value="5"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SADDSTR" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="50"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SADDSTTYP" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="10"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SADDSTSUF" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="10"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SUNIT" nillable="true" minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="25"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SCITY" nillable="true" minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SSTATE" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="25"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SZIP" nillable="true" minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="25"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="LEGDECFULL" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="254"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SUBDIVISION" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="25"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SOURCEREF" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="50"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SOURCEDATE" type="xs:dateTime" nillable="true"
minOccurs="0"/><xs:element name="SOURCEDATX" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="25"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SALEDATETX" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="25"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="RECRDAREANO" type="xs:integer" nillable="true"
minOccurs="0"/><xs:element name="RECRDAREATX" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="25"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="GISACRES" type="xs:double" nillable="true"
minOccurs="0"/><xs:element name="REVDATETX" nillable="true"



minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="25"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="REVISEDDATE" type="xs:dateTime" nillable="true"
minOccurs="0"/><xs:element name="REVISEYEAR" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="25"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="shape"
type="gml:PointPropertyType"/></xs:sequence></xs:extension></xs:complexCo
ntent></xs:complexType><xs:complexType

name="CoreParcelPts Type"><xs:complexContent><xs:extension
base="gml:AbstractFeatureType"><xs:sequence><xs:element name="OBJECTID"
type="xs:integer" nillable="true" minOccurs="0"/><xs:element
name="STNAME" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="2"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="STFIPS" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="2"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="CNTYNAME" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="50"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="CNTYFIPS" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="3"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="STCNTYFIPS" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="5"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="GNISID" type="xs:integer" nillable="true"
minOccurs="0"/><xs:element name="SOURCEAGEN" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="PARNO" nillable="true" minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="NPARNO" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="PARUSECODE" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="50"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="PARUSEDESC" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element



name="STRUCT" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="1"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MULTISTRUC" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="1"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="STRUCTNO" type="xs:integer" nillable="true"
minOccurs="0"/><xs:element name="PARVALTYPE" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="50"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="IMPROVVAL" type="xs:double" nillable="true"
minOccurs="0"/><xs:element name="LANDVAL" type="xs:double"
nillable="true" minOccurs="0"/><xs:element name="PARVAL" type="xs:double"
nillable="true" minOccurs="0"/><xs:element name="OWNTYPE" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="50"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="OWNNAME" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="200"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="OWNFRST" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="OWNLAST" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SUBSURFOWN" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="200"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SUBOWNTYPE" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="50"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MAILADD" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="200"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MADDRNO" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="10"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MADDSTNAME" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MADDPREF" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction



base="xs:string"><xs:maxLength
value="5"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MADDSTR" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="50"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MADDSTTYP" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="10"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MADDSTSUF" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="10"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MUNIT" nillable="true" minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="10"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MCITY" nillable="true" minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MSTATE" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="2"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="MZIP" nillable="true" minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="15"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SITEADD" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="200"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SADDNO" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="10"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SADDSTNAME" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SADDPREF" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="5"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SADDSTR" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="50"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SADDSTTYP" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="10"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SADDSTSUF" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength



value="10"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SUNIT" nillable="true" minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="10"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SCITY" nillable="true" minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="100"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="LEGDECFULL" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="254"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SUBDIVISIO" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="200"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SOURCEREF" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="50"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="SOURCEDATE" type="xs:dateTime" nillable="true"
minOccurs="0"/><xs:element name="RECRDAREAT" nillable="true"
minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="20"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="RECRDAREAN" type="xs:double" nillable="true"
minOccurs="0"/><xs:element name="GISACRE" type="xs:double"
nillable="true" minOccurs="0"/><xs:element name="REVISEDDAT"
type="xs:dateTime" nillable="true" minOccurs="0"/><xs:element
name="SHAPE Leng" type="xs:double" nillable="true"
minOccurs="0"/><xs:element name="SHAPE Area" type="xs:double"
nillable="true" minOccurs="0"/><xs:element name="ReviseYear"
nillable="true" minOccurs="0"><xs:simpleType><xs:restriction
base="xs:string"><xs:maxLength
value="4"/></xs:restriction></xs:simpleType></xs:element><xs:element
name="ORIG FID" type="xs:integer" nillable="true"
minOccurs="0"/><xs:element name="shape"
type="gml:PointPropertyType"/></xs:sequence></xs:extension></xs:complexCo
ntent></xs:complexType></xs:schema>



Appendix D

Sample Crosswalk

The following table displays a sample crosswalk between source data from a county (Madison,
NC in this case) and the standardized data. It is sometimes useful to complete this manual
crosswalk review before beginning a transformation using the Parcel Transformer. This
crosswalk provides a visual guide for the transformation and allows the data producer and the
data transformer to agree on the field mapping prior to completing the standardization. A
source data dictionary or metadata eases construction of a crosswalk. However, it is important
to note that with the use of the Parcel Transformer engine, it is possible to complete a
transformation interactively and run a test set that can be reviewed by the data producer. This
can be done fairly quickly and may provide a better understanding of the standardization
process. Changes and updates can be completed fairly quickly with the transform engine.

In this case, some of the standard fields do not have a comparable county field or default or
computed value. In the process of updating county transformations there will be opportunities
to publish additional source fields with values joined from source tax databases.

Standard Field County Field | Default Value if any Computed Value

STNAME NC

STFIPS 37

CNTYNAME Madison

CNTYFIPS 115

STCNTYFIPS 37115

GNISID 1025834

SOURCEAGENT Madison County Assessor

PARNO PIN

NPARNO STCNTYFIPS+"_"+PARNO

ALTPARNO Record

PARUSECODE PropType

PARUSEDESC Zoning MadisonPropTypeCodes - Look Up
Table

PARUSECD2

PARUSEDSC2

STRUCT TBVCard > 0 Yes Else No

MULTISTRUCT Structure =Y then U Else N

STRUCTNO

STRUCTYEAR

PARVALTYPE Taxable Value

IMPROVVAL TBVCard

LANDVAL TVCard-TBVCard

PARVAL TTVParcel

OWNTYPE PropType 6,7,16,17,0 - nontaxable
Else Taxable




Standard Field County Field | Default Value if any Computed Value

OWNNAME Namel

OWNEFRST

OWNLAST

SUBSURFOWN

SUBOWNTYPE

MAILADD mADDRESS1

MADDRNO

MADDSTNAME

MADDPREF

MADDSTR

MADDSTTYP

MADDSTSUF

MUNIT

MCITY mCity

MSTATE mState

MZIP mZip

SITEADD PhysicalAd

SADDNO SITUSADDR

SADDSTNAME SITUSROAD

SADDPREF

SADDSTR

SADDSTTYP

SADDSTSUF

SUNIT

SCITY SitusCity

SSTATE SitusState NC

SZIP SitusZip

LEGDECFULL Landnotesl

SUBDIVISION SubDivl

SOURCEREF "Deed Book "+ DeedBook +"
DeedPage "+ DeedPage

SOURCEDATE

SOURCEDATX

SALEDATETX SaleDate

RECRDAREANO

RECRDAREATX

GISACRE CACRES




Appendix E

Geospatial Metadata for North Carolina Multi-County Standardized Parcel Data



Identification_Information:
Citation:
Citation_Information:

Originator: State of North Carolina
Publication_Date: 20140428
Publication_Time: Unknown
Title: Parcel Boundaries and Standard Fields, Integrated Cadastral Data Exchange, North Carolina
Geospatial_Data_Presentation_Form: vector digital data
Online_Linkage: http://data.nconemap.gov

Description:

Abstract: This digital geospatial dataset represents parcel boundaries with standard core attributes for
a collection of parcel data from North Carolina county data producers and the Eastern Band of Cherokee
Indians. The Integrated Cadastral Data Exchange project transformed source datasets from county data
producers to create a standardized dataset with consistent attributes (fields). The individual
standardized county datasets were aggregated into a single dataset. The initial aggregated parcel
dataset includes 25 of 100 counties in North Carolina plus lands of the Eastern Band of Cherokee
Indians. The source geometry is retained as published by individual county data producers. This dataset
includes attributes such as ownership, area in acres, assessed value, and other core cadastral attributes.
Web services have both polygons (parcel boundaries) and points representing each property, placed at
or near the geometric center, with the same set of attributes.

Purpose: This dataset was generated to publish an aggregated set of parcel polygons for as many
North Carolina counties as practical to serve business needs that require information from multiple
counties, e.g., response to a natural disaster, analysis of economic development potential,
environmental assessments, and highway planning to name a few. An aggregated cadastral dataset
serves to support and assist governmental agencies and others in resource management decisions.
Additionally, these data provide a set of core attributes defined by the Integrated Cadastral Data
Exchange project with the intention of adoption by the North Carolina Geographic Information
Coordinating Council to update the current North Carolina Content Elements for Statewide Publication
of Core Geospatial Parcel Data. The aggregated dataset is intended to facilitate the sharing, display, and
use of cadastral data across the state, with the goal of building a seamless parcel map for North
Carolina.

Supplemental_Information: This aggregated dataset was developed under a grant from the US
Environmental Protection Agency, Environmental Information Exchange Network, to the NC Office of
Information Technology Services. The project was initiated by the NC Geographic Information
Coordinating Council, Statewide Mapping Advisory Committee's Working Group for Seamless Parcels in
2009. The project team includes NC Center for Geographic Information and Analysis (grant and project
manager), Eastern Band of Cherokee Indians, the Land Records Management Program in the Office of
the Secretary of State, NC Department of Transportation, NC Division of Emergency Management, NC
Department of Revenue, and a contractor team managed by The Carbon Project, Inc. that includes
Fairview Industries, Inc., and Atlas Geographic Data, Inc. The source data provided by North Carolina
counties is prepared for the inventory of real property found within a jurisdiction and is compiled from
recorded deeds, plats, and other public records and data. Assessed value of real property is based on
market value as defined in the Machinery Act of North Carolina (Section 105-283). The year of latest
appraisal of value varies by county. Users of this dataset are hereby notified that the authoritative
information sources should be consulted for more information about the source data. The State of
North Carolina assumes no legal responsibility for information contained in this dataset. The information
on time and reference is for the aggregated data set. Information on county contributed data must be
obtained from the identified data steward. The data steward for each source parcel dataset is identified



in the core dataset attributes.
Time_Period_of_Content:
Time_Period_Information:
Single_Date/Time:
Calendar_Date: 2013
Time_of Day: unknown
Currentness_Reference: publication date
Status:
Progress: In work
Maintenance_and_Update_Frequency: As needed
Spatial_Domain:

Bounding_Coordinates:
West_Bounding_Coordinate: -84.387003
East_Bounding_Coordinate: -75.417851
North_Bounding_Coordinate: 36.588809
South_Bounding_Coordinate: 33.845487

Keywords:

Theme:

Theme_Keyword_Thesaurus: FGDC Cadastral Subcommittee Data Content Standard
Theme_Keyword: Land records
Theme_Keyword: Cadastral
Theme_Keyword: Parcel data
Theme_Keyword: Assessment
Theme_Keyword: Mapping
Theme_Keyword: Parcel ownership
Theme_Keyword: Land
Theme_Keyword: Cadastral
Theme_Keyword: Parcel
Theme_Keyword: Ownership
Theme_Keyword: Property
Theme_Keyword: Tax parcel
Theme_Keyword: Assessed value
Theme_Keyword: Land use
Theme_Keyword: Building value
Theme_Keyword: Land value
Theme_Keyword: Cadastre
Theme_Keyword: Planning
Theme_Keyword: Owner
Theme_Keyword: Property boundaries

Theme:

Theme_Keyword_Thesaurus: ISO 19115 Topic Category
Theme_Keyword: PlanningCadastre
Theme_Keyword: 015

Place:

Place_Keyword_Thesaurus: William S. Powell, The North Carolina GAZETTEER, A
Place_Keyword: North Carolina

Place_Keyword: USA

Place_Keyword: North America



Access_Constraints: Data may be accessed and viewed online. For authoritative source data, contact
the Identified Data Steward of a North Carolina county of interest.

Use_Constraints: This dataset is an inventory of county representations of tax parcels. This dataset is
not a survey document and should not be utilized as such. An excerpt from an opinion of the NC
Attorney General in 1982 is relevant for this dataset and its constituent source datasets: “North Carolina
General Statutes 143-345.6(c) 92) provides that the Secretary of Administration “shall, in cooperation
with the Secretary of Revenue, conduct a program for the preparation of county property-line maps
under the direction of qualified surveyors pursuant to standards prepared by the Departments of
Revenue and Natural Resources and Community Development.” ... The mapping program is part of the
"land records management program" which the Legislature has directed the Secretary of Administration
to establish "for the purposes (i) of advising registers of deeds, local tax officials, and local planning
officials about sound management practices; and (ii) of establishing greater uniformity in local land
records systems" G.5.143-345.6(a). Thus, the program's sole purposes are directed toward needs of
units of government. There is not the least intimation that it is, or is intended to be, a substitute for the
certificate of title provided by an attorney who has examined the record title to land for a client, or for a
surveyor's certificate and plat provided by a professional engineer or registered land surveyor who has
located the lines on the ground, examined the land for easements, encroachments, etc. and reported
the same to his client. It is our opinion that by providing a copy of a map, prepared purely and simply
for the purposes mandated by the land records management program, to one who purchases it for
some other use, no unit of government or local official incurs any liability to the purchaser or user for
errors on the map.” See http://ncdoj.gov/About-DOJ/Legal-Services/Legal-Opinions/Opinions/52-
13.aspx

Point_of Contact:

Contact_Information:

Contact_Organization_Primary:

Contact_Organization: NC Center for Geographic Information and Analysis

Contact_Person: Jeff Brown
Contact_Position: Coordination Program Manager
Contact_Address:

Address_Type: mailing and physical address

Address: 3700 Wake Forest Rd.

City: Raleigh

State_or_Province: NC

Postal_Code: 27609

Country: USA
Contact_Voice_Telephone: 919-754-6584
Contact_Facsimile_Telephone: 919-715-8551
Contact_Electronic_Mail_Address: jeff.brown@nc.gov
Hours_of_Service: 8:00 - 5:00 EST
Contact_Instructions: Email is the best contact method.

Data_Set_Credit: This dataset was compiled by the Project Team and Vendor Team for the NC
Integrated Cadastral Data Exchange Project, funded by US EPA Environmental Information Exchange
Network. Source datasets were furnished by data managers in North Carolina Counties and the Eastern
Band of Cherokee Indians.

Data_Quality_Information:

Attribute_Accuracy:

Attribute_Accuracy_Report: Accuracy of attributes depends on the accuracy in source datasets and
appropriate translation of county published attribute names to standard core parcel attribute names.



The Project Team and Vendor Team used spot checks of attributes compared to source datasets. Visual
inspection of selected parcels included location address attributes over a street network. In addition,
the project reviewed missing values in the core attributes identified in the attribute database.

Logical_Consistency_Report: Source data managers (data stewards) and Parcel mappers use GIS
software to check for topology consistency during the parcel mapping process. Source quality control
ensures there are no duplicate lines, gaps, overlaps, undershoots, or overshoots. For this integrated
dataset, geometry is accepted as published by the source.

Completeness_Report: Source data managers are expected to create and maintain all boundary lines
represented on deeds and plats transferred to digital files; map definition conforms to the "Technical
Specifications for Base, Cadastral and Digital Mapping" (NC Land Records Management Program, NC
Secretary of State's Office).

Positional_Accuracy:

Horizontal_Positional_Accuracy:

Horizontal_Positional_Accuracy_Report: Typically, the source datasets were originally compiled by
digitizing tax maps and were compiled according to the "Specifications for Base, Cadastral and Digital
Mapping" (NC Land Records Management Program, NC Secretary of State's Office). For updates,
information from deeds and plats were digitized and entered using coordinate geometry and adjusted
to or with the surrounding existing line work. Attributes were transferred from recorded deeds and
plats. Unrecorded plats may be used also for accuracy reference. Control is also provided by
referencing quality standard orthophoto base maps during the mapping process.

Lineage:

Source_Information:
Source_Citation:
Citation_Information:
Originator: Various North Carolina County and Tribal Cadastral Data Managers
Publication_Date: 2013
Publication_Time: Unknown
Title: Parcels
Geospatial_Data_Presentation_Form: vectors in shapefile format
Publication_Information:
Publication_Place: North Carolina
Publisher: Various County offices in North Carolina and Eastern Band of Cherokee Indians
Other_Citation_Details: Many of the source parcel datasets are downloadable from county
websites. A directory of county web viewers and download sites is available from the NC State
University Library at the following URL. Online_Linkage: http://www.lib.ncsu.edu/gis/counties.html

Source_Scale_Denominator: 1200

Type_of_Source_Media: file transfer protocol

Source_Time_Period_of_Content:

Time_Period_Information:

Single_Date/Time:
Calendar_Date: 2013
Time_of_Day: unknown

Source_Currentness_Reference: Publication date

Source_Citation_Abbreviation: parcels

Source_Contribution: Parcel datasets are used as the source for geometry (accepted as is) and
attributes (for translation to standard fields) for integrated datasets.

Source_Information:

Source_Citation:



Citation_Information:
Originator: NC Statewide Mapping Advisory Committee's Working Group for Seamless Parcels
Publication_Date: 2013
Publication_Time: Unknown
Title: Standard core cadastral attributes for Integrated Cadastral Data Exchange
Publication_Information:
Publication_Place: Raleigh, NC
Publisher: State of North Carolina
Online_Linkage: http://www.ncgicc.org
Type_of Source_Media: digital document
Source_Time_Period_of Content:
Time_Period_Information:
Range_of Dates/Times:
Beginning_Date: 2009
Beginning_Time: unknown
Ending_Date: 2013
Source_Currentness_Reference: Publication

Source_Citation_Abbreviation: standard core cadastral

Source_Contribution: The standard is the target set of attributes to which the source county parcel
datasets are translated to standard fields for multi-county aggregation.

Process_Step:

Process_Description: The contractor for the Integrated Cadastral Data Exchange, the Carbon Project,
Inc., designed a geospatial database with a parcel data schema consistent with the core standard
developed by the Working Group for Seamless Parcels. Subject matter experts on the contractor's team
(Fairview Industries, Inc. and Atlas Geographic Data, Inc.) analyzed source cadastral datasets, developed
crosswalks to the standard attributes, and identified domains, enumerations, and queries to aid the
translation. Carbon Project, Inc. developed an application to transform source datasets to standard
datasets (translating source fields to core standard fields). Carbon Project, Inc. generated vector data in
shapefile format and web services in multiple formats for data exchange. Quality control was
accomplished by comparing sample parcel identification numbers with source datasets and comparing
the number of records in source and transformed datasets. Geometry was accepted as submitted by the
sources with the exception of projecting to a common projection (NC State Plane, NAD 1983 US Survey
feet).

Process_Date: 201401

Process_Contact:

Contact_Information:
Contact_Organization_Primary:
Contact_Organization: Carbon Project, Inc.
Contact_Person: Jeff Harrison
Contact_Position: Project Manager
Contact_Address:
Address_Type: mailing and physical address
Address: 101 Cambridge Street, Ste 365
City: Burlington
State_or_Province: MA
Postal _Code: 01803-4144
Country: USA
Contact_Voice_Telephone: 703-628-8655



Contact_Electronic_Mail_Address: jharrison@thecarbonproject.com
Hours_of Service: 8:30 - 5:00 EST
Spatial_Data_Organization_Information:
Direct_Spatial_Reference_Method: Vector
Point_and_Vector_Object_Information:
SDTS_Terms_Description:
SDTS_Point_and_Vector_Object_Type: G-polygon
Spatial_Reference_Information:
Horizontal_Coordinate_System_Definition:
Planar:
Map_Projection:
Map_Projection_Name: Lambert Conformal Conic
Lambert_Conformal_Conic:
Standard_Parallel: 34.333333
Standard_Parallel: 36.166667
Longitude_of_Central_Meridian: -79.000000
Latitude_of_Projection_Origin: 33.750000
False_Easting: 2000000.002617
False_Northing: 0.000000
Planar_Coordinate_Information:
Planar_Coordinate_Encoding_Method: coordinate pair
Coordinate_Representation:
Abscissa_Resolution: 0.000008
Ordinate_Resolution: 0.000008
Planar_Distance_Units: survey feet
Geodetic_Model:
Horizontal _Datum_Name: North American Datum of 1983
Ellipsoid_Name: Geodetic Reference System 80
Semi-major_Axis: 6378137.000000
Denominator_of Flattening Ratio: 298.257222
Entity and_Attribute_Information:
Detailed_Description:
Entity_Type:
Entity Type_Label: Core cadastral data for North Carolina
Entity Type_Definition: Polygons that represent land ownership with attributes that represent core
cadastral data in North Carolina.
Entity_Type_Definition_Source: NC Center for Geographic Information and Analysis, Integrated
Cadastral Data Exchange Project
Attribute:
Attribute_Label: FID
Attribute_Definition: Internal feature number.
Attribute_Definition_Source: ESRI
Attribute_Domain_Values:
Unrepresentable_Domain: Sequential unique whole numbers that are automatically generated.
Attribute:
Attribute_Label: Shape
Attribute_Definition: Feature geometry.
Attribute_Definition_Source: ESRI



Attribute_Domain_Values:
Unrepresentable_Domain: Coordinates defining the features.
Attribute:
Attribute_Label: STNAME
Attribute_Definition: State name
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Codeset_Domain:
Codeset_Name: Standard Postal Service State Abbreviations
Codeset_Source: US Postal Service
Attribute:
Attribute_Label: STFIPS
Attribute_Definition: The state FIPS code, 2-digit code.
Attribute_Definition_Source: FGDC Cadastral Data Content Standard version 1.4.
Attribute_Domain_Values:
Codeset_Domain:
Codeset_Name: State FIPS Codes
Codeset_Source: Federal Information Processing Standards
Attribute:
Attribute_Label: CNTYNAME
Attribute_Definition: Name of the county that is the source of the land record.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: CNTYFIPS
Attribute_Definition: The county FIPS code 3-digit code.
Attribute_Definition_Source: FGDC Cadastral Data Content Standard version 1.4.
Attribute_Domain_Values:
Codeset_Domain:
Codeset_Name: County FIPS Codes
Codeset_Source: Federal Information Processing Standards
Attribute:
Attribute_Label: STCNTYFIPS
Attribute_Definition: The state and county FIPS codes combined as a single field. Used to relate and
link the parcel information to other records. It creates a unique national parcel identifier when used as
a prefix to the local parcel number.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Codeset_Domain:
Codeset_Name: Derived from State and County FIPS Codes
Codeset_Source: Federal Information Processing Standards
Attribute:
Attribute_Label: GNISID
Attribute_Definition: The Geographic Names Information System identifier for the local place for the
parcel. The default value is the county GNIS number but as this data set develops, individual parcels
may have a GNIS identifier, such as local parks or attractions.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013



Attribute_Domain_Values:
Unrepresentable_Domain: Unique values.
Attribute:
Attribute_Label: SOURCEAGENT
Attribute_Definition: The originating agency or source of the information for the feature or the data
steward for data set.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: PARNO
Attribute_Definition: The local parcel number for the parcel record (parcel identification number)
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:

Unrepresentable_Domain: Values defined by the jurisdiction based on the state plane coordinates
of the parcel centroid. Ideally, PIN is a unique identifier, but different polygons may share the same
Parcel ID in some cases.

Attribute:
Attribute_Label: NPARNO
Attribute_Definition: The local parcel number with the state and county FIPS added to the beginning
of the local parcel number (PARNO).
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:

Unrepresentable_Domain: Code values plus Values defined by the jurisdiction based on the state
plane coordinates of the parcel centroid. Ideally, PIN is a unique identifier, but different polygons may
share the same Parcel ID in some cases.

Attribute:
Attribute_Label: ALTPARNO
Attribute_Definition: An alternate local parcel number for the parcel record
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Values defined by the jurisdiction.
Attribute:
Attribute_Label: PARUSECODE
Attribute_Definition: The local assessment parcel use code, this is the primary use of the parcel. The
code may represent types such as governmental, vacant, commercial, etc.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Codes vary by source jurisdiction.
Attribute:
Attribute_Label: PARUSEDESC
Attribute_Definition: The local assessment parcel use description, which could include additional use
descriptions in the present use attribute in CAMA such as, agriculture, forestry etc.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Descriptions vary by source jurisdiction.
Attribute:
Attribute_Label: PARUSEDSC2



Attribute_Definition: Description for the secondary use for the parcel, such as residential,
agriculture, forestry, etc.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Codes vary by source jurisdiction.
Attribute:
Attribute_Label: PARUSECD?2
Attribute_Definition: Structure use code or building type such as single family, modular, commercial
etc. The secondary use code applies to the structures on the parcels. The code may be the items such as
governmental, vacant, commercial, etc.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Codes vary by source jurisdiction.
Attribute:
Attribute_Label: STRUCT
Attribute_Definition: Presence of a structure or improvement on the parcel.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Enumerated_Domain:
Enumerated_Domain_Value: Y
Enumerated_Domain_Value_Definition: Yes, there is an improvement or structure on the parcel
Enumerated_Domain_Value_Definition_Source: North Carolina Core Parcel Element Definitions
June 2013
Enumerated_Domain:
Enumerated_Domain_Value: N
Enumerated_Domain_Value_Definition: No, there is not an improvement or structure on the
parcel
Enumerated_Domain_Value_Definition_Source: North Carolina Core Parcel Element Definitions
June 2013
Enumerated_Domain:
Enumerated_Domain_Value: U
Enumerated_Domain_Value_Definition: Unknown if there is an improvement or structure on the
parcel (default value)
Enumerated_Domain_Value_Definition_Source: North Carolina Core Parcel Element Definitions
June 2013
Attribute:
Attribute_Label: MULTISTRUCT
Attribute_Definition: Presence of multiple structures (more than one structure or improvement on
the parcel).
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Enumerated_Domain:
Enumerated_Domain_Value: Y
Enumerated_Domain_Value_Definition: Yes, there are multiple improvements or structures on the
parcel
Enumerated_Domain_Value_Definition_Source: North Carolina Core Parcel Element Definitions
June 2013
Enumerated_Domain:



Enumerated_Domain_Value: N
Enumerated_Domain_Value_Definition: No, there is not more than one improvement or structure
on the parcel
Enumerated_Domain_Value_Definition_Source: North Carolina Core Parcel Element Definitions
June 2013
Enumerated_Domain:
Enumerated_Domain_Value: U
Enumerated_Domain_Value_Definition: Unknown if there are multiple improvements or
structures on the parcel (default value)
Enumerated_Domain_Value_Definition_Source: North Carolina Core Parcel Element Definitions
June 2013
Attribute:
Attribute_Label: STRUCTNO
Attribute_Definition: The number of structures on the parcel. This is populated when the source
data indicates how many structures, for purposes including emergency planning and response.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Numbers vary by parcel.
Attribute:
Attribute_Label: STRUCTYEAR
Attribute_Definition: The year of construction for the primary building on the parcel.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: PARVALTYPE
Attribute_Definition: The type of value reported in the parcel value fields such as assessed, present
use (e.g., value for land in agricultural use), or market value.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable; domain to be defined after analysis of county records.
Attribute:
Attribute_Label: IMPROVVAL
Attribute_Definition: The value of the improvements on the parcel in dollars.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: LANDVAL
Attribute_Definition: The value of the land represented by the parcel in dollars.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: PARVAL
Attribute_Definition: The total value of the parcel (IMPROVVAL + LANDVAL) in dollars.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:



Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: OWNTYPE
Attribute_Definition: Classification of owner type (taxable or exempt status or other types to be
added)
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Enumerated_Domain:
Enumerated_Domain_Value: Taxable
Enumerated_Domain_Value_Definition: Parcel is subject to property tax
Enumerated_Domain_Value_Definition_Source: North Carolina Core Parcel Element Definitions
June 2013
Enumerated_Domain:
Enumerated_Domain_Value: Non-taxable
Enumerated_Domain_Value_Definition: Parcel is exempt from taxation (i. e., public lands, religious
property, charitable purposes)
Enumerated_Domain_Value_Definition_Source: North Carolina Core Parcel Element Definitions
June 2013
Attribute:
Attribute_Label: OWNNAME
Attribute_Definition: The full name of the primary property owner (surface owner).
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: OWNFRST
Attribute_Definition: The first name of the primary property owner (surface owner).
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: OWNLAST
Attribute_Definition: The last name of the primary property owner (surface owner).
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: SUBSURFOWN
Attribute_Definition: The full name of the subsurface rights owner.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: SUBOWNTYPE
Attribute_Definition: Classification of subsurface rights owner type (taxable or exempt status or
other types to be added)
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:



Enumerated_Domain:
Enumerated_Domain_Value: Taxable
Enumerated_Domain_Value_Definition: Parcel is subject to property tax
Enumerated_Domain_Value_Definition_Source: North Carolina Core Parcel Element Definitions
June 2013
Enumerated_Domain:
Enumerated_Domain_Value: Exempt
Enumerated_Domain_Value_Definition: Parcel is exempt from taxation (i. e., public lands, religious
property, charitable purposes)
Enumerated_Domain_Value_Definition_Source: North Carolina Core Parcel Element Definitions
June 2013
Attribute:
Attribute_Label: MAILADD
Attribute_Definition: The full mailing address as a single field.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: MADDRNO
Attribute_Definition: The mailing address street number.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: MADDSTNAME
Attribute_Definition: The mailing street name, the name without the type and directions.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: MADDPREF
Attribute_Definition: The mailing address prefix.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: MADDSTR
Attribute_Definition: The mailing street name, the name without the type and directions.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: MADDSTTYP
Attribute_Definition: The mailing street type, such as ST, AVE, BLVD.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:



Attribute_Label: MADDSTSUF
Attribute_Definition: The mailing street suffix, typically a direction.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: MUNIT
Attribute_Definition: The mailing address unit, suite or apartment number; and may also be the half
number.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: MCITY
Attribute_Definition: The mailing city name.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: MSTATE
Attribute_Definition: The mailing state name, two letter abbreviation.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Codeset_Domain:
Codeset_Name: Standard Postal Service State Abbreviations
Codeset_Source: US Postal Service
Attribute:
Attribute_Label: MZIP
Attribute_Definition: The mailing zip code.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable as assigned by US Postal Service.
Attribute:
Attribute_Label: SITEADD
Attribute_Definition: The full site address as a single field.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: SADDNO
Attribute_Definition: The site address street number.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: SADDSTNAME
Attribute_Definition: The site street name, the name without the type and directions.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013



Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: SADDPREF
Attribute_Definition: The site address prefix.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: SADDSTR
Attribute_Definition: The site street name, the name without the type and directions.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: SADDSTTYP
Attribute_Definition: The site street type, such as ST, AVE, BLVD.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: SADDSTSUF
Attribute_Definition: The site street suffix, typically a direction.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: SUNIT
Attribute_Definition: The site address unit, suite or apartment number; and may also be the half
umber.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: SCITY
Attribute_Definition: The site city name.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: SSTATE
Attribute_Definition: The site state name, two-letter abbreviation. Default to NC. The site should be
in the state but there may be border situations where this needs to be tracked.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Codeset_Domain:
Codeset_Name: Standard Postal Service State Abbreviations
Codeset_Source: US Postal Service



Attribute:
Attribute_Label: SZIP
Attribute_Definition: The site zip code. This may not be the same as the mailing address zip code. If
maintained and available, this supports physical address delivery and the vehicle tax system.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable as assigned by US Postal Service.
Attribute:
Attribute_Label: LEGDECFULL
Attribute_Definition: The full tax legal description, useful where the parcel data does not include a
map of the parcel.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: SUBDIVISIONC
Attribute_Definition: The name of the subdivision or condo that the parcel is in.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: SOURCEREF
Attribute_Definition: The reference to the source document. This could be a reference to a map or
plat or a deed as well as including the document type.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: SOURCEDATE
Attribute_Definition: The date of the source document (listed in the source reference) that was used
to generate the parcel information.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: SOURCEDATX
Attribute_Definition: The source document date as a text field.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: SALEDATETX
Attribute_Definition: The date of the last property sale if available. This is expressed as a text field.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: RECRDAREANOF



Attribute_Definition: The record or recorded area as a numeric field (deed acres).
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: RECRDAREATX
Attribute_Definition: The record or recorded area expressed as a text field. This may include the
units of area as well.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: GISACRES
Attribute_Definition: The area of the feature in acres - computed from the GIS, this is not the
recorded area.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: REVISEDDATED
Attribute_Definition: The date of the last revision of the parcel record, this will primarily be the
revision for the geometry.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: REVDATETX
Attribute_Definition: The date of the last revision of the parcel record expressed as a text field.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Attribute:
Attribute_Label: REVISEYEAR
Attribute_Definition: The year of the last revision of the parcel record expressed as a text field.
Attribute_Definition_Source: North Carolina Core Parcel Element Definitions June 2013
Attribute_Domain_Values:
Unrepresentable_Domain: Variable
Overview_Description:

Entity_and_Attribute_Overview: The attributes are publication elements that meet common producer
and stakeholder needs for sharing, display, and use of geospatial parcel data, especially to cast into
regional and statewide applications.

Entity_and_Attribute_Detail_Citation: North Carolina Core Parcel Element Definitions June 2013 with
reference to the North Carolina Content Elements for Statewide Publication of Core Geospatial Parcel
Data, 2005.

Distribution_Information:
Distributor:
Contact_Information:
Contact_Organization_Primary:



Contact_Organization: NC Center for Geographic Information and Analysis
Contact_Person: David Giordano
Contact_Position: NC OneMap Database Administrator
Contact_Address:
Address_Type: mailing and physical address
Address: 3700 Wake Forest Rd.
City: Raleigh
State_or_Province: NC
Postal_Code: 27609
Country: USA
Contact_Voice_Telephone: 919-754-6585
Contact_Facsimile_Telephone: 919-715-8551
Contact_Electronic_Mail_Address: nconemap@its.nc.gov
Hours_of_Service: 8:30 - 5:00 EST
Contact_Instructions: Please email first.
Resource_Description: Integrated cadastral data
Distribution_Liability:

This information is for the purpose of an inventory of real property from various counties and
ultimately statewide. It is compiled from source cadastral data provided by authoritative county sources.
Users of this information are advised that county cadastral sources should be consulted for verification,
and users bear responsibility for the appropriate use of the information with respect to possible errors,
original map scale, collection methodology, currency of data, and other conditions specific to certain
data. The State of North Carolina or any employee, representative, or contractor employed by the State
assumes no legal responsibility for the content of this information.

Standard_Order_Process:

Digital_Form:

Digital_Transfer_Information:
Format_Name: ArcGlIS shapefile
Digital_Transfer_Option:
Online_Option:
Computer_Contact_Information:
Network_Address:
Network Resource_Name: http://data.nconemap.com
Offline_Option:
Offline_Media: CD-ROM
Recording_Format: shapefile
Fees: Contact CGIA for information about fees for offline products.
Technical_Prerequisites: All formats supplied are created using ESRI GIS software. Format compatibility
is the user's responsibility.
Available_Time_Period:
Time_Period_Information:
Range_of Dates/Times:
Beginning_Date: 2013
Beginning_Time: unknown
Ending_Date: Present
Metadata_Reference_Information:
Metadata_Date: 20140205
Metadata_Review_Date: 20140425



Metadata_Contact:
Contact_Information:
Contact_Organization_Primary:
Contact_Organization: NC Center for Geographic Information and Analysis
Contact_Person: Jeff Brown
Contact_Position: Coordination Program Manager
Contact_Address:
Address_Type: mailing and physical address
Address: 3700 Wake Forest Rd.
City: Raleigh
State_or_Province: NC
Postal_Code: 27609
Country: USA
Contact_Voice_Telephone: 919-754-6584
Contact_Facsimile_Telephone: 919-715-8551
Contact_Electronic_Mail_Address: jeff.borown@nc.gov
Hours_of Service: 8:30 - 5:00 EST
Contact_Instructions: Please email first.
Metadata_Standard_Name: FGDC Content Standards for Digital Geospatial Metadata
Metadata_Standard_Version: FGDC-STD-001-1998
Metadata_Time_Convention: local time
Metadata_Access_Constraints: None
Metadata_Use_Constraints: This metadata file is to accompany the aggregated data set identified and
received from participating Counties. The Source data metadata for individual county contributors can
be obtained from the county. If this data file was received from a third party, this metadata file and the
data set it describes may contain discrepancies.
Metadata_Extensions:
Online_Linkage: http://www.esri.com/metadata/esriprof80.html
Profile_Name: ESRI Metadata Profile
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NCID Registration Guide for the NC Parcel Data Transformer

The NC Integrated Cadastral Data Exchange Project, also known as “Seamless Parcels” uses the
State of North Carolina’s NCID for security. NCID is a standard identity management and access
service provided to state, local, business, and individual users. Data managers must be
authenticated by NCID to use the “Carbon Transformer” to upload, transform, and test parcel
data. For parcel data consumers, see the WFS REST Query Guide and the NC OneMap
Geospatial Portal for access to web services.

To get started as a data manager/data provider, the opening page of the Carbon Transformer
(http://ncservices.cloudapp.net/transformer) offers a link (“I need help with an account”) to a
pop-up window that offers resources that depend on whether a user needs an NCID, has an
NCID and needs to register the NCID with the Transformer application, or is ready to simply
login. See Figures 1 and 2.

Welcome to the North Carolina Integrated Cadastral Data Exchange
Taking Parcel Data to a New Level

Access to the 'Carbon Transformer’ requires an NCID that is registered with the
application.

Please Login!

Username: l \

Password: | |

| Login || Register |

I need help with an account

Figure 1. Transformer Opening Page for NCID Authentication


http://ncservices.cloudapp.net/transformer

*I'm not sure if I have an NCID account -- Your organization may already have
an NCID account. You can check here. If so, contact your NCID administrator to
set up an account. Otherwise, you can get a new NCID account here.

«I already have an NCID account -- If you have an NCID, you need to register it
with this application so that is knows who you are. Click here to register.

i Close |

Figure 2. Pop-up Window with Help for Getting an Account

Steps for Login — 3 Cases

Steps for the 3 cases (need NCID, have NCID and need to register with application, just need to
login) are the following.

Case 1: “I'm Not Sure If | Have an NCID Account”
There are two ways to get an NCID account: (a) through your organization, or (b) directly.

a. Your organization may already have an NCID account or can help you get one. See the list of
county administrators at this page
(https://www.ncid.its.state.nc.us/NCID County gov map.asp) and contact the organization’s
NCID administrator to set up an account. See Figure 3. After your new NCID has been verified
with NCID, proceed to “Case 2” on page 6 of this guide to register your NCID with the
Transformer application.



https://www.ncid.its.state.nc.us/NCID_County_gov_map.asp
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North Carolina Identity gy = -

Service (NCID) [‘2}

NCID Administrators (County)

Please select a county to find the list of agencies.

Next >>
Alamance Chowan Guilford
Alexander Clay Halifax
Alleghany Cleveland Hamett
Anson Columbus Haywood
Ashe Craven Henderson
Avery Cumberland Hertford
Beaufort Currituck Hoke
Bertie Dare Hyde
Bladen Davidson Iredell
Brunswick Davie Jackson

Figure 3. County NCID Administrators

b. Get an NCID account directly by requesting one through the NCID page: https://ncid.nc.gov
And click on “Register” along the blue bar. See Figure 4.

csey

T a8\ North Carolina Identity Management (NCID)

,gf‘ "

NCID is the standard identity management and access service provided to state, local, business,
and individual users. NCID provides a high degree of security and access control to realtime
resources.

UserID: |
forgot your User ID?

Password:

forgot vour Password?

Login Need Help?

To register for a new NCID account click he re: Register!

This system is the property of the State of North Carolina and is for suthorized use only. Unauthorized access is a violation of federal and state law. All software, data transactions,
and electronic communications are subject to monitoring.

Figure 4. Request an NCID


https://ncid.nc.gov/

On the next screen, choose an account type (local government, state government, individual, or
business). See Figure 5. Then click Submit and follow instructions.

North Carolina Identity Management (NCID)

New User Registration

Please indicate your user type from one of the following categories:

State Government Employee: A person who is currently employed or assigned to work for an agency within the State of North Carolina
government.

Local Government Employee: A person who is currently employed or assigned to work for a North Carolina county or municipality.
Business User: A person who is requesting access to the State of North Carolina services on the behalf of a business.

Individual: A person who is requesting access to the State of North Carolina services as an individual or citizen.
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Figure 5. Submit NCID Account Type

For NCID help:
Contact NCID by phone for higher priority requests. Service Desk phone numbers do not
go to voicemail.
Phone: 919-754-6000 or toll free at 1-800-722-3946

Contact NCID by email for noncritical issues. All incidents received by email are
automatically assigned a lower priority for resolution.
Email: its.incidents@its.nc.gov



mailto:its.incidents@its.nc.gov

Case 2: You have an NCID user name and password, and you are using the Transformer for the
first time.

If you have an NCID, you need to register it with the Transformer application. Click “Register”
button (not “Login”) on the opening screen for the Transformer. See Figure 6.

Please Login!

Username: | ’

Password: |

N\
i Login Q{egister |

——

I need help with an account

Figure 6. Register with Transformer

On the next screen (Figure 7), enter NCID username and password (already obtained from
NCID). Click “Verify NCID” button.

User Registration

Authentication

Username: | enter username |

Password: len:er password |
Confirm Password: |cor.r7n'"*7 password I
(. Verify NCID

Figure 7. Register with the Transformer

For NCID help:
Contact NCID by phone for higher priority requests. Service Desk phone numbers do not
go to voicemail.
Phone: 919-754-6000 or toll free at 1-800-722-3946

Contact NCID by email for noncritical issues. All incidents received by email are
automatically assigned a lower priority for resolution.
Email: its.incidents@its.nc.gov
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Verification will lead to the next screen (Figure 8):

User Registration

Authentication

Username: ijbrown I

Password: Iouuoou |

Confirm Password: |ounoou |

Personal Info

First Name: |Jeffrey

Last Name: | Brown

Email: Ijeff.brown@nc.gov

Phone #: | 919-754-6584

Requested Access

Add Access Remove Selected

Group County

Figure 8. Verify Registration with Transformer

Click on the Add Access button to request access to a specific county. The next screen is
displayed in (Figure 9):



User Registration

Authentication

Username: |jpbrown |

Password: |0.'0..... |

Confirm Password: |nounn |

| V

Personal Info

First Name: |Jeffrey

Last Name: | Brown

Email: Ijeff.brown@nc.gov

Phone #: | 919-754-6584

Requested Access

| r

Group: l NC Parcels v J

County: ITEST - ]

[ Submit j | Cancel

Figure 9. Add Access to Specific County or Counties

For the Group “NC Parcels” select a county name from the County drop-down and click Submit.



Requested access displays (Figure 10):

User Registration

Authentication

Username: |jpbrown l

Password: Inunooo I

Confirm Password: | sescccese l

Personal Info

First Name: |Jeffrey

Last Name: | Brown

|
|
Email: |jeff.brown@nc.gov l
|

Phone #: |919-754-6584

Requested Access

] Add Access H Remove Selected I
Group County
NC Parcels TEST

L

Figure 10. Request for Access to Specific County



If you are managing data upload for more than one county, click “Add Access” again (e.g., for
the fictitious Tarheel County in Figure 11) to add a second county to your request list:

User Registration

Authentication

Username: | jpbrown |

Password: |ooooooooo |

Confirm Password: |ouonon |

Personal Info

First Name: |Jeffrey

Last Name: | Brown

Email: |jeff.brown@nc.gov

Phone #: |919-7S4-6584

Requested Access

l Add Access J [ Remove Selected J
Group County
NC Parcels TEST
NC Parcels Tarheel

\

Figure 11. Add User Access to a Second County, Displayed on Request List



Click “Submit” button at the bottom of the page (Figure 12) and get confirmation (Figure 13). A
system administrator will approve the request for access to a specific county or counties and
notify you by email.

Personal Info

First Name: |Jeffrey

Last Name: | Brown

Email: |jeff.brown@nc.gov

L J_JL_)

Phone #: |919-754-6584

Requested Access

{ Add Access l l Remove Selected |
Group County
NC Parcels TEST
L] NC Parcels Tarheel
NC Parcels Henderson

Comments

L|

y 4

( |Submit|

Figure 12. Submit County Selection to Complete Registration TSe—

Registration Successful

Thanks for registering! You will be notified
via email when your account has been
approved.

'ok]

Figure 13. Submit and Receive Account Registration

11



Case 3: You have NCID username and password and have registered with the Transformer

After you have registered your NCID with the Transformer application, the next time you will
simply enter your NCID username and password in the Login Box and click “Login” to get
started. See Figure 14.

Welcome to the North Carolina Integrated Cadastral Data Exchange
Taking Parcel Data to a New Level

Access to the 'Carbon Transformer' requires an NCID that is registered with the
application.

Please Login!

Username: |jpbrown |

Password: ioooooooool |

|! Login ’| Register |

I need help with an account

Figure 14. Login to Transformer

If the message “user not approved” appears as in Figure 15, the system administrator has not
yet approved registration and requested access. An email to the user will be generated on
approval, indicating that the user is ready for login.
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Welcome to the North Carolina Integrated Cadastral Data Exchange
Taking Parcel Data to a New Level

Access to the 'Carbon Transformer' requires an NCID that is registered with the
application.

Please Login!

Username: }jpbrown |

Password: ioooocoooo |

‘ Login ]| Register |

User not approved.

I need help with an account

Figure 15. User Not Approved for Access—error message

Successful login will take you to the home page of the NC Parcels Transformer as shown in
Figure 16.

NC Parcels Transformer Jeffrey Brown Logout

North Carolina Integrated Cadastral Data Exchange

Creating a statewide parcel dataset is achievable using a new tool - the ‘Transformer’, developed by the Carbon
Project, Inc. for North Carolina. This tool is designed to take your local parcel data and integrate it into a
standardized dataset of parcels that everyone can use. Use it to 'transform’ source fields into standard fields
for publication of shapefiles and web services.

Quick links Documentation

Upload a new parcel shapefile and standardize it using

existing field matching definitions (transforms). */NCID/Registration Guide

Update data

« Transformer User Guide

Test the transforms of your data, verify your data, and « WFS REST Query Guide

Test transforms
make sure your transforms are correct.

If there are errors in your test data or you have changed
Update transforms your dataset, use this option to review and update the
field matching (transforms) for your data.

Figure 16. Home Page of the NC Parcels Transformer
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For more information about user accounts, contact Jeff Brown at the NC Center for Geographic
Information and Analysis. jeff.brown@nc.gov

The NC Parcels Transformer was developed by the Carbon Project, Inc. under Exchange
Network Grant 83431001 from the US Environmental Protection Agency awarded to the State
of North Carolina and the Eastern Band of Cherokee Indians.
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Appendix |

NC Parcels Web Feature Service REST Query Guide
All queries in this document should be using HTTP GET. HTTP OPTIONS is supported on most (if
not all) of the queries. Specifying a content-type within the HTTP headers can be used to specify
the output-type, instead of using the outputformat parameter.
The base url for the service is:

http://ncservices.cloudapp.net/wfs/

A Web Feature Service (WFS) can contain multiple feature types. Including a specific
featuretype name in the url will limit the results to the specified feature type.

http://<baseurl> /featuretypes/<featuretypename>

North Carolina has two feature types currently:
1. ncparcels

2. ncparcelpoints
Querying a featuretype by an identifier can be done by adding the identifier to the end of the
featuretypes url, as specified previously. An example of querying for feature with the id of ‘1’ in
the ncparcels featureytypes is:

http://<baseurl> /featuretypes/<featuretypename>/1/

The WFS supports a multitude of query parameters. Here is a list of all the ones that are
supported currently.

service:
url: http://<baseurl> /featuretypes/<featuretypename>/? service=wfs

description: The OGC service that should be used. Only a value ‘wfs’ is supported. Will default
to ‘wfs’ so it is not required.



versions
url: http://<baseurl> /featuretypes/<featuretypename>/? version=1.1

description: The version of the WFS request. Only 1.1 is supported at this time and that is the
default.

count:
url: http://<baseurl> /featuretypes/<featuretypename>/? count=100

description: The maximum amount of features to be returned by the query. The default is 1000,
so specify a higher value if that isn’t enough.

startindex:
url: http://<baseurl> /featuretypes/<featuretypename>/? startindex=101

description: The starting index of the returned feature set. Useful when implementing paging.
In this case, the first 100 records will be skipped.

outputformat
url: http://<baseurl> /featuretypes/<featuretypename>/? outputformat=json

description: The format of the results. Currently, only GML and JSON is supported, with GML
being the default.

srsname
url: http://<baseurl> /featuretypes/<featuretypename>/? srsname=epsg:4326

description: The epsg code (representing a geospatial projection) to determine the projection
of the resulting geometry. The default will be the default of the entire feature type, which in
the case of NCis epsg: 2264

propertyname
url: http://<baseurl> /featuretypes/<featuretypename>/?propertyname=STNAME,STFIPS

description: A comma delimited list of feature properties that you want returned. If nothing is
specified, all properties are returned.

bbox
url: http://<baseurl> /featuretypes/<featuretypename>/?bbox=0,0,1,1

description: A bounding box within which will limit the result set. The coordinate order is MinX,
MinY, MaxX, MaxY. The projection used is specified by the crs parameter. If the crs query
parameter isn’t found, then the default projection for the featuretype is assumed.



crs
url: http://<baseurl> /featuretypes/<featuretypename>/?crs=epsg:4326

description: The projection of the query geometry. Used for both the bbox and geometry query
parameters.

geometry
url http://<baseurl> /featuretypes/<featuretypename>/?wkt=POINT%2830+10%29

description: Well known text (WKT) geometry. Used in conjunction with the spatialOp
parameter. NOTE: the WKT needs to be encoded.

spatialOp
url: http://<baseurl> /featuretypes/<featuretypename>/?spatialOp=Intersects

description: The spatial operation to use with the geometry parameter. Available options are:
equals, disjoint ,touches, within, overlaps, crosses, intersects, contains

time
url: http://<baseurl> /featuretypes/<featuretypename>/?time=2014-01-01T08:15:30Z

description: ISO8601 formatted time or range. Used in conjunction with temporalOp. The
operation will internally query against the cp_timestamp field that gets updated every time a
feature changes.

temporalOp
url: http://<baseurl> /featuretypes/<featuretypename>/?temporalOp=after

description: The temporal operation to use with the time parameter. Available options are:
after, before, during, endedby, ends, tequals, meets and metby

sortby
url: http://<baseurl> /featuretypes/<featuretypename>/?sortby=STNAME+STFIPS

description: A space delimited list of property names that you want to sort the resulting set by

filter
url: http://<baseurl> /featuretypes/<featuretypename>/?filter=<GMLFILTER>

description: Any valid XML filter (which encompasses nearly all of the aforementioned
parameters) can be used with this parameter. The filter needs to be url encoded.
Documentation about how to create a filter can be found here:
http://www.opengeospatial.org/standards/filter
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