Tennessee Geographic Information System (GIS) Base Mapping Program

Executive Summary

The benefits of implementing a GIS have been more than adequately documented in professional, popular and industry literature.  Just as in other public sector disciplines, the GIS user community is continually being asked to do more, with fewer resources, and greater results.  A GIS is composed of people, hardware, software and data.  From a purely grass-roots perspective, the GIS users community has long embraced the concept of collaborating on issues and pooling resources in order to accomplish more with limited resources.  This is a completely natural reaction, when the cost components of a GIS are examined.  For a typical agency, county, or municipal implementation, approximately 6% of the total costs are for the hardware environment, 7% for the software environment, 10% for the personnel component, and 77% for the data costs. Data costs are also influenced by accuracy requirements.  Since higher accuracy equates to higher costs, state and local governments face proportionately higher costs for creating and maintaining the higher resolution data they need to provide and manage governmental functions and decision making.  

The Tennessee GIS Base Mapping Program seeks to provide a uniform digital base map suitable for use in Geographic Information Systems that consists of digital ortho imagery and a digital parcel layer.  The technical specifications that resulted from a five county pilot program are suited to what is typically produced by County or Municipal implementations; these specifications also integrate requirements from state agencies to create a technical solution that is enabled through a close partnership between the State of Tennessee and local governments.  The state also leverages its experiences and resources as a single-point contract manager for the program through the Office for Information Resources, GIS Services.

The Base Mapping Program was initiated by the Comptroller of the Treasury, Division of Property Assessments in 1996 with a two county pilot program whose goal was to define specifications for this effort and to test the concept of a digital, state-wide mapping program.  At the conclusion of this effort, examination of the results indicated several key factors.  First, the concept was proven to be valid and the goal achievable with current digital mapping technologies.  Second, the resulting specifications were adequate for the geography of the two pilot programs.  One of the two pilot counties is characterized as predominately rural while the other is a mix of rural and metropolitan geographies.  Since this program was visioned as state-wide, and there many communities in the State that are completely metropolitan, it was strongly recommended to continue the Pilot for several areas of the State that are highly developed and predominately urban, while holding the specifications fixed.

Today, the Tennessee Base Mapping Program is in its second year of full production and well on it’s way toward achieving the goal of completing this effort in five years.  Following the Business Plan developed by the Office for Information Resources in 1998, the Program is seeks a funding commitment of 25% per county from local government participants, with the balance made up from State, Federal, and private funding sources.  The Program currently has 17 counties in production, and commitments for local funding for 16 of these counties.  At the local level, in excess of 30 county, municipal, utility, and emergency service organizations and agencies are collaborating to supply funding for the 25% local share among these 16 counties.

When completed, State agencies whose jurisdictional responsibilities encompass the entire State will be able to respond more efficiently and more effectively, through improved decision making and management of resources..  At the same time, and as dictated by the specific event circumstances, local agencies will be using the exact same data sources as they apply GIS to the event and the management of their respective infrastructures.  This will allow for dramatic improvements to the customers of both State and local governments: citizens.  Due to the high costs associated with the initial data production required for a successful GIS implementation, the added bonus will be the implementation of GIS technology in many areas of the State that might not ever be able to afford the technology.

Complete details of the Tennessee Base Mapping Program can be found at http://gis.state.tn.us/.

Tennessee Geographic Information System (GIS) Base Mapping Program

Justification

A) Description of Project, length of time in operation.

The Tennessee Base Mapping Program is a five-year effort to provide high-resolution digital base mapping for the State of Tennessee and local governments.  The Program represents a unique state and local government partnership to leverage resources across the state to produce and maintain a GIS based on orthoimagery and parcel mapping.  In the second year of production, the project will be complete in 2004.   

Nearly all decisions State and local governments make are influenced by spatial components: What is an appropriate strategy for determining land use characteristics?  Where should emergency services be located?  What is an appropriate valuation of property considering socioeconomic conditions in the surrounding community?  What is an appropriate route for a new highway that will alleviate congestion and minimally impact the environment?

Many departments and agencies within state government have developed and utilized GIS for their own needs.  Each of these systems is independent and created with limited ability to share data from agency to agency.  These agencies include:



Comptroller of the Treasury



Department of Agriculture



Department of Economic and Community Development



Department of Environment and Conservation



Department of Finance and Administration



Department of Health



Department of Transportation



Tennessee Advisory Commission on Intergovernmental Relations (TACIR)



Tennessee Emergency Management Agency



Tennessee General Assembly



Tennessee Wildlife Resources Agency

The full functionality and benefits of GIS will only be realized when users from each of these agencies can share their data seamlessly and without the burden of incompatible formats.  In order to accomplish this, a common framework or digital base map must exist upon which these data sets can be created.  This business plan calls for the creation of just such a framework by creating digital imagery and parcel data which will serve as a base map that is unprecedented in accuracy and detail.

The Comptroller of the Treasury currently maintains Parcel Maps for 81 of 95 counties within the State.  Fourteen counties perform their own daily maintenance on their Parcel Maps.  Parcel data for all 95 counties were manually mapped by the State in 1963.  The result is a base map in a common coordinate system for the entire state, which eliminates the major barrier to statewide parcel mapping: a common base from which to start which has inherent continuity across the state.  In addition, the Comptroller of the Treasury maintains property assessment attribute data for 90 of 95 counties, resulting in the characteristics or attribute data for each parcel within the state being centrally located and readily available in an identical format.  The remaining five counties within the state not participating in the assessment system have already made significant investments in producing similar GIS data products.  Each of these counties currently maintains their own attribute data.

In 1996, the Comptroller of the Treasury undertook a Pilot Program to develop technical specifications for a statewide parcel-mapping program.  Maury and Lewis Counties were chosen as the first phase geographic sites to develop the specifications.  The major products produced as a result were digital orthophotographs, planimetric data, digital parcel data, and technical specifications for the development of these products.  

With growing interest in the potential of digital statewide mapping of unequaled accuracy, review of this first phase of the Pilot Program resulted in a decision to test the specifications in a second phase against areas with significantly different geographic and socioeconomic conditions.  It was determined that Hamilton, Montgomery and Sullivan Counties have ideal characteristics to validate the specifications developed in the first phase.  Data creation for these counties was completed in December 1998.

Since that time, the Tennessee General Assembly has funded the Base Mapping Program in each of the last two Legislative sessions for $5 million each year.  This has allowed the Program to formally move from the Pilot Phase to the full Production phase.  Current production efforts include implementation of the Program in up to 17 counties during Year 1 (2000) and Year 2 (2001):
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The specifications for the Base Mapping Program are typical of GIS data conversion efforts undertaken by county and municipal governments, but at a statewide macro level.  Conventional aerial photography acquired at two different altitudes is being used to create digital ortho imagery with a ground resolution of four feet for all areas of the state and one-half foot ground resolution in the developed areas of the state.  Included with the imagery data products are a digital model of the actual surface, street centerline data, hydrography and drainage data, and limited vegetation cover data.  Using this ortho image as a snapshot of on-ground conditions, the manually produced parcel maps maintained by the State will be digitized, and overlaid the imagery.  During the conversion of the parcel maps, a linkage to the CAAS database will be established.  This linkage will provide complete access to the data-rich contents of the database, but in a geographic environment.  Entirely new relationships between various features and areas of the surface will be realized, investigated, analyzed, and graphically displayed.

B) Significance to the improvement of the operation of government.

As with all technology projects of this scope and magnitude considered by Tennessee, a business plan was developed that is serving as our model for implementing the Tennessee Base Mapping Program.  The Base Mapping Program is estimated to cost $54 million dollars for the entire state.  The State considered many options when examining the funding of a program of this magnitude and scope, including 100% funding from state sources, cost-share among a variety of levels of governments, as well as outsourcing ownership of some components and acquiring a license to use the products.

Ultimately, a cost share between State, County, Municipal, and Federal governments, the private sector, and public and private utilities was determined to be the most likely scenario to succeed in successfully completing the creation of the statewide digital base map.

The appropriate mix of funding has been determined to be 25% per county from local governments and the rest from State and Federal funding sources.  In the early stages of developing this model, it was determined that a uniform 25% per county governments was naive and not realistic.  First, there are many areas of the state whose economies simply do not support this level of investment at the current time, and in the immediate foreseeable future.  Second, and more important, county governments are not the only organization within a given county jurisdiction that needs to implement a GIS, and have access to these data products.  The result has been that the State is seeking 25% local participation on a per county basis where it is fiscally feasible, and we are encouraging local partnerships for sharing in the costs of producing the data products for the entire geographic area of the county.

For example, Anderson County is one of the counties in Year 1 production.  The total cost to produce the data products for the Base Mapping Program in Anderson County is $589,000.  The Anderson County population, economy, and county revenues currently would not allow for the county to undertake an effort such as this without a major increase in revenues that would have to be generated predominately from a property tax increase.  In the State model of 25% local participation, the local share would be about $147,300.  Even this amount would result in a required increase in County revenues.  The County has worked with municipalities and utilities to spread the benefits and cost burden across several budgets.  The Anderson County participants and their respective contributions are shown in the table below:

Total Cost for Anderson County
$589,000

25% Local Share
$147,300




Anderson County:
$38,700

City of Oak Ridge:
$34,600

Oak Ridge Utility District:
$34,600

Powell Clinch Utility District:
$35,100

City of Norris:
$  1,100

City of Oliver Springs:
$  1,800

City of Lake City:
$  1,400

$147,300

Obviously, upon review of the costs shown above, the sound fiscal basis for agreeing to participate in the program is a visible benefit to the improvement in the operations of the participating governments.  But the far greater benefit to the participating governments, and the State of Tennessee is that these shares were arrived at locally, requiring open, honest communication by and between governments that all too often do not do so for many different and varied reasons.  And this event is occurring all across Tennessee as a result of the Tennessee Base Mapping Program. 

C) Benefits realized

The full benefits of implementing the Tennessee Base Mapping Program will only be realized upon successful completion of the program, but the expected benefits are significant.

For instance, natural disasters such as a tornado, does not recognize, nor even acknowledge a jurisdictional boundary such as a county line, or city limit line.  When it affects homes, businesses and public infrastructure, the tornado does not end when it encounters and crosses a city limit line.  It simplly continues its path of destruction.  In the aftermath of such an event, city and county agencies are required to respond to the event as well as the Tennessee Emergency Management Agency.  In many such events, the Federal Emergency Management Agency (FEMA) is called in to assist in clean up and reconstruction efforts.  Property values have suddenly been impacted and drastically altered.  City utility companies must rebuild, replace, or restore services.  Private utilities must rebuild, replace or restore services and infrastructure.

Each of the activities described above are intrinsically spatial in nature: Who is effected and where are they?  What is the extent of damage?  How can support services be directed to the areas of greatest need?  These are the questions that GIS systems are designed built and implemented to answer.  Only when each of the responding organizations are using a common foundation in their respective GIS can they coordinate to respond effectively, timely, and efficiently to the citizens impacted by such a event.

An immeasurable benefit already that has been realized by the implementation of the Base Mapping Program to date are those described in the preceding section.  Specifically, the intangible and unexpected improvement in communication by and between various levels of government are a benefit to citizens who have entrusted these organizations with their tax dollars.  And these benefits are expected to increase as individual local GIS implementations mature and grow.  No longer will different organizations be producing duplicate base maps, but they will be able to concentrate on their organizations specific mission, and maximize the application of GIS towards those goals.

D) Return on investment, short term/long-term payback.

Just as the full benefits of implementation of the Tennessee Base Mapping Program will not be realized until successful completion of the program, tangible returns on the investment made by all participating agencies will only be measurable upon completion of the program.  These too are expected to be great.

The natural disaster described in the preceding section was in reality an actual event that occurred in middle Tennessee in the spring of 1999.  Specifically, the location involved was Montgomery County and the City of Clarksville, TN.  Data creation efforts were completed in Montgomery County as part of the Pilot program in December 1998.

As a result of the tornado that struck the heart of downtown Clarksville and the damage caused by it, the Montgomery County Property Assessor was required to create a special assessment district for the area damaged by the tornado.  Because of the scope and nature of the tornado, the Assessor estimated that it would take three staff members working full time for approximately six weeks to delineate the area, then pull all of the property ownership records for each parcel contained in the area, and compile a mailing list to be used for notifying the property owners of the creation of the special assessment district and their options as a result of the special assessment district.

Using the recently completed data created for Montgomery County by the Tennessee Base Mapping Program, and assistance from staff of the Office for Information Resources and the Division of Property Assessments in the Comptroller of the Treasury.  The tasks described above that would result in a mailing list of property owners was begun at 8:30 am, and a spreadsheet was complete and ready for printing mailing labels by 11:00 am the same day.
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