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A. SYSTEM  

 
1. Name of system and ESIG™ category 

Name of system: Transportation Investment Act (TIA) Process 
Category: Single Process Systems 

2. Authorization Letter 

See Appendix A. 

3. Summary 

The Transportation Investment Act (TIA) Process is a single system process created to integrate an immense 
volume of updated statewide road centerlines with the associated roadway characteristic data while simultaneously 
balancing accuracy and completeness. The geographic scope of the project encompasses the entire extent of the State 
of Georgia public road network, including its 159 counties and 531 cities road networks. The process supports the 
Georgia Department of Transportation’s (GDOT) daily operations, as well as initiatives such as the Local 
Maintenance and Investment Grant (LMIG) program, Highway Performance Monitoring System (HPMS) reporting, 
Highway Safety Improvement Plan (HSIP) and the Transportation Investment Act (TIA). The TIA, as a primary 
motivating factor behind the creation of the process, is the basis for the title of this single process system.  

Prior to the establishment of this process, incoming line work and road characteristics data underwent a 
disjointed, laborious process. The centerline GIS data was outdated; some of the data had not been updated since 
1996. According to the U.S. Census Bureau, the estimated population of the State of Georgia in 2012 was 9,919,945 
which is a substantial 26% increase from the 1996 population estimate of 7,332,225. Counties and cities roads have 
grown exponentially with the population boom. In many cases, the city has expanded and grown past the outdated 
records resulting in county roads incorrectly shown within the city limits. On the other hand, the financial downturn 
of the past five years has resulted in some cities no longer having the financial resources to maintain all of their roads. 
The fluctuating ownership boundaries resulted in disconnected line work and incorrect data that the TIA Process 
needed to resolve.   

The TIA Process has resulted in a significant improvement in production and data quality. The process 
includes defined procedures for adding, deleting and modifying roads to establish an up-to-date dataset. GDOT’s 
Office of Transportation Data (OTD) is judiciously correcting errors in the incoming and existing road centerline 
geometry. The road characteristics data also undergoes extensive quality assurance and quality control measures. The 
current process uses a series of eleven phases to complete the data update process on a county-by-county basis. Refer 
to Figure 1.  
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FIGURE 1: PHASES OF THE TIA PROCESS 
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As a result of the TIA Process, true edge-matching of all roads at county boundaries has led to the 
development of an integrated statewide road network. The new process resolved double reporting of mileage for 
roadways congruent with the county line. As part of the process, the proper ownership of all existing and incoming 
roads is defined. Integral relationships have been established with local government agencies for data sharing and 
coordinated efforts in data improvement. OTD’s road inventory collection has transitioned from a primarily field-
based approach to a more office-based approach. The implementation of these technologies and methods have 
dramatically improved the overall efficiency and cost effectiveness.  

4. User Testimonials 

See Appendix B. 
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B. JURISDICTION  

 
1. Name of jurisdiction:  

 
Georgia Department of Transportation (GDOT) 
 

2. Population served by the organization/agency:  

 

The population of the State of Georgia according to the United States Census Bureau was approximately 9.9 
million in 2012.  
 

3. Annual total budget for jurisdiction: 
 

 GDOT’s total budget for FY2012 was approximately $3.7 Billion (including reserves).  
 

4. Name, title, and address of chief elected and/or appointed official: 
 

Keith Golden, P.E.  
Commissioner 
Georgia Department of Transportation 
One Georgia Center 
600 West Peachtree NW, Atlanta, GA 30308 

5. Name, title, address, telephone, FAX, and email for contact person for system: 
 

Jane H. Smith 
State Transportation Data Administrator 
Georgia Department of Transportation 
Office of Transportation Data 
5025 New Peachtree Road, Chamblee, GA 30341 
T: 770-986-1360   E: janesmith@dot.ga.gov 
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C. SYSTEM DESIGN  

 
1. What motivated the system development?  

 

The primary motivation for the development of the system was to comply with the Transportation Initiative 
Act of 2010 (Georgia House Bill 277, Article 5, Part 1). The legislation allowed citizens within each district to vote in an 
election to authorize the imposition of a special district transportation sale and use tax to fund the projects on an 
investment list collaboratively developed by the affected local governments and the state. As a result of the law, a 
small number of counties mainly concentrated geographically in the center section of Georgia passed the 1% sales tax 
which qualified them for the Local Assistance Road Program (LARP) factor and were, therefore, eligible for the TIA 
funds.  

Amongst the participating local governments, an adjustment factor based upon population and mileage was 
used to apportion out the funds. The adjustment factor or 'LARP factor' is the sum of one-fifth of the ratio between 
the population of a local government's jurisdiction and the total population of the special district in which such local 
government is located plus four-fifths of the ratio between the paved and unpaved centerline road miles in the local 
government's jurisdiction and the total paved and unpaved centerline road miles in the special district in which such 
local government is located. OTD is on track to meet its July 1, 2013 deadline for the integration of the updated lane 
mileage.  

The majority of the counties did not pass the 1% sales tax. However, they are still required to submit their 
mileages to GDOT to be eligible for the Local Maintenance Initiative Grant (LMIG) which also compares 
paved/unpaved mileage and uses an apportionment formula to determine the amount of funds received. OTD has 
endeavored to provide the best centerline mileage data that can be obtained with the resources available for the 
upcoming May 15, 2013 LMIG report. 

2. What specific service or services was the system intended to improve?  
 

The system was intended to update the local mileage records, improve the spatial accuracy of the Linear 
Referencing System (LRS) and improve the data quality of GDOT’s road inventory data. One of the goals of the 
process was uniform centralized reference data. The system was intended to reconcile county roads incorrectly shown 
within city limits or vice versa. The project scope included the following major tasks: 

 Clean-up of existing road centerline data 

 True edge-matching of roads at county boundaries 

 Determining the correct ownership for incoming and existing unknown roads   

 Adding, deleting and modifying roads as necessary 

 Accurately breaking road centerlines at appropriate locations  

 Correcting road centerline geometry 

 Reviewing and editing integrated bridge and railroad crossing data 

 Extensive quality assurance and quality control of final data 
 Appropriate updates to road characteristic records 

3. What, if any, unexpected benefits did you achieve?  

 

Several unexpected benefits occurred during the establishment of the TIA Process that had a substantial 
return on investment. OTD has removed elements from the prior disjointed process that are no longer necessary, 
incorporated new processes or further refined existing processes. Determining the right person to perform the right 
task has also increased production. Coordinating with local governments for the updated road centerline mileage has 
created closer working relationships.   
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It was not possible to maintain the level of field work previously used to collect the road centerlines and 
associated road characteristics due to staffing and the volume of updates necessary.  This has made GIS road data 
acquired from local government agencies and/or other sources more important. The maintenance process has been 
adjusted to utilize other sources of information for centerline updates. OTD has transitioned to a more office-based 
data collection methodology. 

4. What system design problems were encountered?  

 

The process involves three parties: a staff of newly employed contractors, state employees, and an off-site 
consultant, the Information Technology Outreach Services (ITOS) a part of the Carl Vincent Institute with the 
University of Georgia Athens. The main system design problem encountered was coordination amongst the three 
parties.  

The process needed additional project planning and process visioning before beginning the actual work. 
However, as is the case with many real world projects, full production is often started early due to the demands of the 
project schedule and other considerations. The trial-and-error or testing phase was protracted as a result of the shorter 
planning phase. 

5. What differentiates this system from other similar systems?  
 

The scale and the scope of this project differentiate it from other systems. An estimated 55,000 miles of road 
centerlines have been either added or updated since the beginning of the project in 2010. The existing centerline data 
which previously had limited quality control was a challenge to update. The number of updates and the total mileage 
that needed to be completed was overwhelming at the beginning of the project.  
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D. IMPLEMENTATION  

 
1. What phases did you go through in developing the system?  
 

 During the development of the system, the project progressed through three main phases: planning, testing 
and implementation. The phases are detailed below: 
 
 

 
 

2. Were there any modifications to the original system design? Why? What?  
 

The scope was changed as the system was implemented and the need for design changes was recognized.  
Originally, private roads were digitized as part of the process, but now they are exported into a separate feature class 
and maintained at a lower level of detail for efficiency purposes. The private roads can be integrated, if needed in the 
future. Another important modification was incorporating more routine quality control measures into the system 
through the use of ArcCatalog’s Model Builder feature.  

While satellite imagery is available for select metropolitan areas, aerial photography/imagery on a statewide 
level is predominately gathered by airplane. Every update results in slight differences due to the angle of the imagery 
collected by the airplane and the inherent inaccuracies related to the curvature of the earth. This in turn creates slight 
variations in the line work. It is impractical to re-digitize every roadway as new imagery is obtained. Therefore, a 
realistic level of geospatial accuracy or a designated scale was established between 1:2500 and 1:3000. 
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E. ORGANIZATIONAL IMPACT  

 
1. What user community does the system serve and how?  

 

The system ultimately serves a vast community of users, including our own business needs within the Office 
of Transportation Data, the Georgia Department of Transportation, local governments (cities and counties) and the 
public through improved road and highway infrastructure. Validating the LMIG and TIA mileage typically results in 
additional funding for the local governments as new mileage is reported and records are updated. Local governments, 
GDOT, the Federal Highway Administration, other state and federal agencies, and the public are consumers of the 
updated GIS and road characteristics data. 

2. What are the ultimate decisions/operations/services being affected? If appropriate, provide a few 
examples including, but not limited to: screen input/output forms, paper products, or other descriptive 
graphics.  
 

The GeoTRAQs application utilized throughout GDOT displays online mapping information.  It overlays 
other GDOT maintained information, such as bridge, crash, permits, and project data, over the road centerline data. 
The updated GIS and road characteristics data is submitted to the Federal Highway Administration annually through 
the HPMS report. County maps which include city insets have the updated line work and are produced more 
efficiently and accurately for general public consumption. Refer to Figure 2. 
 

 
                        FIGURE 2: EXAMPLE OF A CITY INSET 
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3. What were the quantitative and qualitative impacts of the system?  

For the TIA Process, the time and quantity elements are concrete elements that are easily defined. Under the 
established process, all of the Georgia Counties (159) and cities (531) will be successfully published through all eleven 
of the process phases by July 1, 2013. However, quality has a range of acceptability between a minimum and a 
maximum level of effort resulting in acceptable data. The system’s quality control steps are built into the process in 
the initial quality assurance step (Phase 3) and the final quality assurance step (Phase 5). The road characteristics data 
and GIS data continue to reconcile more closely over time. The long-term residual impacts of the system are the best 
centerline mileage data that can be obtained with the resources available for the May 15, 2013 LMIG report and the 
July 1, 2013 TIA report. 

4. What effect has the system had on productivity?  

 

At the start of the implementation of the TIA Process in 2010 only a few counties had begun the process. In 
February 2013, all of the counties have been started through the process. Additional phases were added as the project 
progressed. Productivity increased as the project developed. The project progress is shown on the maps below: 
  

 
 

5. What, if any, other impacts has the system had?  

 

OTD is a more mature, well-rounded geospatial office and communications throughout the office continues 
to improve as the project progresses. OTD had to quickly augment their existing staff to complete all of the necessary 
updates by the deadline established. The project was started with a team of consultants that were well-versed in GIS, 
but not transportation related data. The existing OTD staff had extensive knowledge of transportation related data, 
but less skill with GIS. There was a blending of the two skill sets and the teams met in the middle. The 
implementation of this process has resulted in an improvement of the skill set of the staff members including a more 
extensive understanding of GIS and associated concepts. OTD has also tracked editing progress and seen 

January 2011 

• 7 Counties In 
Progress 

May 2012 

• 80 Counties In 
Progress 

• 9 Counties 
Completed 

February 2013 

• 159 Counties In 
Progress 

• 62 Counties 
Completed 

Project Status 

County by County 
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improvement at the individual level.  
 

6. How did the system change the way business is conducted with and/or service delivered to clients? Give 
specific examples comparing the old way with the new.  
 

The new process is faster and has a quality level that meets our needs. A number of clients have benefited by 
the new TIA process. For example, updates are provided more frequently for the GeoTRAQs application utilized 
throughout GDOT. County maps have the updated line work and are produced more efficiently and accurately for 
general public consumption. The road inventory data is updated more frequently and is closely dovetailed to the GIS 
data.  

Local governments can see tangible financial benefits from reporting their updated paved and unpaved 
centerline mileage. They can also receive updated GIS data which has added value as more counties and cities have 
digital mapping software. The long-term values are better working relationships, contacts within the local 
governments and more up-to-date data for clients. 
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F. SYSTEM RESOURCES  

 
1. What are the system’s primary hardware components? Give a brief list or description of the hardware 
configuration supporting the system.  

 
The desktop workstations have the following configuration: 

 ThinkCentre M91p Series TWR 

 Intel™ Core i5-2400 Processor (3.1 GHz, 6M Cache) 

 8 GB PC3-10600 SDRAM (2DIMMs) 
 
The laptop workstations have the following configuration: 

 ThinkPad L420 

 Intel™ Core i5-2520M Processor (2.50 GHZ, 3MB L3) 

 8GB PC3-10600 DDR3 SDRAM 1333MHz SODIMM Memory (2DIMM) 
 

2. What are the system’s primary software components? Describe the primary software and, if a commercial 
package, any customizations required for the system.  
 

Company Product Use Website 

ESRI 

(Environmental Systems 
Research Institute) 

ArcGIS 9.3.1 The mapping software is 
used throughout the TIA 
process. 

http://www.esri.com/ 

ET Spatial Techniques ET Geowizards The software is used for 
geoprocessing data and 
other analysis. 

http://www.ian-ko.com/ 

 

DataLogic Corporation Data QE The software is used for 
attribute rule validations. 

http://www.datalogic-
systems.com/dataqe/ 

ESRI 

(Environmental Systems 
Research Institute) 

PLTS (Production 
Line Tool Set) 

The software is used for data 
review - spatial and tabular 
quality assurance. 

http://www.esri.com/ 

Map Text Inc. Label EZ The software is used for 
label geodatabase creation. 

http://www.maptext.com/ 

Map Text Inc. Label Edit The software is used for 
label editing. 

http://www.maptext.com/ 

 

 
3. What data does the system work with? List and briefly describe the database(s).  

 
The system worked with the following databases during its implementation and will continue to work with 

some of them in future system integrations: 
 

 Congressional Districts 

 Parcel layer with real estate data 

 Aerial imagery from multiple local government sources 

 Road Centerline feature class 

 Computer Aided Drafting (CAD) files 

 2010 U.S. Census county and city boundaries 

 City boundaries reported by cities (only if approved by county government) 

 GPS data 

http://www.esri.com/
http://www.ian-ko.com/
http://www.datalogic-systems.com/dataqe/
http://www.datalogic-systems.com/dataqe/
http://www.esri.com/
http://www.maptext.com/
http://www.maptext.com/
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4. What staff resources were required to implement the system? (i.e., report approximate staff and consultant 
time as FTE’s)  
 

The system was developed entirely by OTD staff over a period of more than two years under the direction of 
a primary project architect. The GIS Branch was the lead for the project with the assistance from other office 
branches and the consulting firm, ITOS. The following was an estimate of employee resources: 
 

 8 Full Time GIS Technicians: each spent about 100% of work time on the project; 

 6 Full Time GIS Analysts: each spent about 100% of work time on the project; 

 1 Full Time GIS Analyst: spent about 60% of work time on the project; 

 1 GIS Branch Chief: spent about 60% of work time on the project; 

 1 Production Manager: spent about 80% of work time on the project; 

 24 Road Data Collection Technicians: spend about 100% of work time on the process; 

 1 Consulting Firm: 

o 2 GIS Analysts 

o 3 GIS Technicians 

o 1 Production Manager 

 

5. Comment on anything unusual about the resources used to develop your system, such as data, software, 
personnel and financing.  

 
The local road centerline data and other relevant information were obtained from multiple sources. Some of 

the data was provided by mature county and city GIS departments located largely within metropolitan areas. Regional 
Development Commissions (RDCs) also provided GIS data. In more rural areas, information was gathered from 
county or city utility departments (i.e., water and sewer departments). Additionally, personnel from OTD contacted 
individuals directly to request specific information or determine ownership of a roadway spotted in the aerial imagery. 
For example, GIS Analysts have conducted phone conversations with several County Road Superintendents on a cell 
phone at a construction site while road equipment operated in the background.  Occasionally, a PDF was sent via 
email or a hard copy county map was mailed to individuals for mark-up.  

The system has utilized a variety of resources from open source scripts to ESRI products. Transcend Spatial 
was used to create custom scripts for the project. DataQE and ET Geowizards were two other software products that 
have been incorporated into the process. An independent consulting firm, ITOS, provides valuable expertise and is an 
integral part of the process.   
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APPENDIX A: EXECUTIVE SUMMARY LETTER 
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APPENDIX B: USER TESTIMONIALS 
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