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1. EXECUTIVE SUMMARY


In 2007, through grant funding provided by the Federal Geographic Data Committee CAP grant program, Applied Geographic, Inc. was hired by the Connecticut Geospatial Information Systems Council to develop a Strategic and Business Plan for Connecticut GIS Program.  

Under these plans, through a series of planning and information gathering sessions, and an on-line survey, several clear strategic goals were identified.  One of these was the goal of developing a core set of framework data layers that can be shared across state agencies and with local government.

Goal Objective: The objective of this goal is to continue building out a Connecticut state spatial data infrastructure (SSDI) and thereby support the National Spatial Data Infrastructure (NSDI) initiatives of the Federal Geographic Data Committee. The theory would be to have data generated by local government efforts aggregated in a coordinated way and then published for wider distribution at a statewide level.  To begin this process, the CGISC data workgroup has determined eleven (11) core categories of data that are important across all levels of government. Of these categories four (4) specific areas were identified as priority layers for the states SSDI through the strategy planning process:

· Orthophotos – georeferenced aerial photography

· Parcels – geographic representation of private and public real property

· Street Centerlines – full hierarchy of all private and public roads

· Address Points – specific point locations for all addresses

The purpose of this document is to provide a more detailed implementation strategy for achieving the goal of developing a street centerline base which will designed to additionally support the networking, linear referencing, routing and addressing needs for the State.
Connecticut’s transportation can be broken down into several different modes of travel comprised of: Highways, Busing, Railroads, Ports and Aviation.  Each of these can effect the successful movement of both goods and people through the state on a day to day basis.  

To provide for a clear definition of a street centerline and of a road network the following definitions have been provided:

Street Centerline
A Street Centerline base for Connecticut can be clearly defined as a series of vector lines that represent a full hierarchy of all roads in the State.  This layer would include ramping, and turning roadways HOV lanes, and all levels of both public and private roadways used to traverse geography in the daily movement of both goods and people from one location to another either with-in or through the State of Connecticut.  
Road Network 
Comprised visually of linear graphical elements, a digital centerline road network utilizes geographic information systems (GIS) technology to attach the roadway segments to attributes or intelligence maintained within a database and to insure road network topology or connectivity between the road segments.  A GIS is a computerized system used to create, store, manage, analyze and display maps and associated data using the characteristics of where the object is or its location, as the fundamental organizing principle.  Like other database technologies, GIS and digital road networks are increasingly deployed on the World Wide Web through commercial examples like MapQuest, Yahoo Maps and Google Earth.  Road Networks and GIS technologies are even finding there way into personal navigation systems like Magellan, TomTom or Garmin Global Positioning Systems.  With GIS, the resulting road network can be designed to support routing and address location, E-911 response, evacuation planning, and to efficiently move goods and people throughout our State.
2. PROGRAM GOALS 
2.1. Statewide Street Centerline and Road Network Program

The current status, requirements of the future vision and recommended approach for developing a Statewide Street Centerline and Comprehensive Road Network are discussed below.

2.1.1. Current Status

There are three statewide sources for street centerlines in Connecticut that are currently in use:
TeleAtlas North American (TANA)
TeleAtlas North American’s (TANA) DynaMap is a street centerline product that is licensed by the Department of Public Safety for use by all levels of government agencies in Connecticut.  The TANA data is a standardized product that is used by many states and local government agencies around the country.  It includes state, local, and private roads and has address ranges associated with each road segment. The data is maintained on a regular quarterly basis at a price of roughly $350,000 annually. DPS solicits corrections from local government agencies, the agencies provide the edits to DPS, DPS provides the proposed edits to TANA, and then TANA incorporates the changes if they meet their standards and then submits these revisions back to the State on a quarterly basis. Some issues that were raised with this data layer at the Strategic Plan informational gathering sessions included:

· Stakeholders did not always know this layer exists

· Data layer not complete for all roads

· Edits that are reported to TANA are not always incorporated (although this is improving and TANA will incorporate any edit that meets their modeling specifications)

· Data in not consistently spatially accurate (TANA plans to achieve at least 7 meter accuracy for all of its centerlines by 2010)

· Data layer does not include state route and mile markers (although these could be conflated to the data)

· On and off ramps not created meeting DOT’s network analysis requirements (data could be modified to meet this requirement)

The Department of Transportation’s TRU Maps

The TRU maps are the State’s official representation of the publicly funded roadways for each of Connecticut’s 169 municipalities.  They contain a graphical representation of all levels of Connecticut’s publicly funded roadways including: Interstates, US and State Routes and Local Roads.  The TRU Maps are updated annually by the Department’s Inventory Section 

They are updated annually by DOT.  As new roads are accepted by a municipality notice is provided to the State via an ENG-29 form which prompts the state to map the centerline changes by driving the road using GPS technology.  The Department’s current GIS road network is then updated to reflect these changes on an annual basis reflecting both graphics and attribution.  Some issues that were raised with these data layers at the informational gathering sessions included:

· Stakeholders did not always know these layers exists

· Data layer not consistently accurate. New roads GPS’d. Older roads have varying sources

· Data in not consistently spatially accurate

· Local road portion of data layer maintained only in CAD format

· Data layer does not include street address ranges

· On and off ramps not created for network analysis

The third source that is available is the SBC/AT&T centerline network. SBC/AT&T has had an advanced GIS mapping program in place for many years. In 2000 AT&T (then SNET) performed a statewide mapping program that included producing digital orthophotos, street centerlines, road edges, hydrography, and building points and building polygons. The data was developed and maintained at a 1:200’ scale. Since that time AT&T has been updating these data sets on a three-year cycle in which they fly and update 1/3rd of the state each year. This past spring no flight was performed.

Some issues that were raised with this data layer at the informational gathering sessions included:

· Data is a licensed product. Only licensed users have access to the data.

· Data layer does not include street address ranges

· On and off ramps not created for network analysis

One other source that should be considered is US Census Bureau’s TIGER data. The Census is performing an update of their centerline data as part of the 2010 census. It will have a spatial accuracy of seven meters and will be available for free in 2010. This data source should also be considered. 
In general, responses to the on-line survey concerning road networks in the State indicated the  following:


· 80% of all respondents and local government respondents said they “need this layer to do their work”

· 10% of all respondents said they want to have it, but do not know it exists

· 12% of all local government respondents said they want to have it, but do not know it exists

· 23% of all respondents said they created it from scratch (did not use state source)

· 32% of all local government respondents said they created it from scratch (did not use state source

2.1.2. Future Requirements
Much discussion took place at the informational sessions about this layer. The following summarizes the requirements from these discussions for the development of a statewide street centerline or road network layer: 

· Statewide street centerline layer:  Connecticut should create a single, authoritative and geographically accurate and consistent street centerline layer for the state. The layer should be created by taking advantage of available sources where appropriate and the layer should be developed to meet all stakeholder needs.
· Cooperative Effort: All levels of government (federal, state, regional, and local) will benefit from this layer and should be involved in its development and/or maintenance.

· Maintain Annually: Consensus was reached by the stakeholder community that this data layer should be updated (at a minimum) on an annual basis. It was felt that municipalities are the first and best source of modifications to this layer and the collection of the changes should be done at a local level and consolidated at a state level. Some agencies do have a need for more frequent updates (quarterly). These updates could be collected and incorporated quarterly, but distributed more broadly on an annual basis.

· Scale 1”=100’: A 1”=100’ scale mapping program that meets National Map Accuracy feet Standards would produce a product that is accurate to 1/40th of the mapping scale, or 2.5 (100/40=2.5). This scale was determined to be the minimum scale that would be needed to meet the majority of the requirements of the stakeholder groups.

2.1.3. Recommended Approach

The results of the CGISC Strategic Plan recommended that a new statewide street centerline program be created to support the broad needs of the State of Connecticut’s stakeholder community. The program should be designed to meet the requirements as defined in the previous section of this document. The following steps should be followed to achieve this goal:

· Create a street centerline layer subcommittee of the CGISC data workgroup

· Develop a detailed business plan for street centerline layer creation

· Execute the plan developed

2.1.4. Anticipated Funding Requirements

Based on the requirements defined above the following funding is required to successfully implement a statewide centerline program, $1.6 million.

3. POTENTIAL INITIATIVES
Having a common standardized comprehensive road network will benefit many current on-going or planned initiatives in the State of Connecticut.  Several of these important initiatives are detailed within the Connecticut Geospatial Information Systems Council Strategic Plan.  Several additional initiatives that are more directly dependant on a common road network solution are discussed below:

3.1. Permitting Oversized Overweight Vehicles
The Connecticut Department of Transportation in coordination with the Department of Motor Vehicles is developing an electronic permitting process for the movement of oversized, overweight vehicles through the State.  The Department currently issues between 500 - 600 permits per day for oversized, overweight, radio active and industrial movements which translated to $3,183,000 in permit fees collected in fiscal year 2006-2007.  The incorporation of routing and electronic bridge analysis into the electronic permitting process will allow for faster turn over for permitting issuance, 24 hour, 7 day permitting access to the Motor Carriers, and a significant reduction in the Department’s staffing requirements pertaining the permitting reviews.   
3.2. Emergency E-911 Response
The Department of Public Safety - Office of Statewide Emergency Telecommunications (OSET) has the responsibility of managing Connecticut’s Emergency Response E-911 System.  Currently OSET licenses the TeleAtlas DynaMap product for E-911 routing and addressing needs through a Master License Agreement (MLA) with the State.  Under this agreement, TeleAtlas provides quarterly updates to their licensed road network at a cost of $350,000 annually.  With the advent of the new comprehensive road network, Connecticut will have it’s own universal road network solution which will support this critical need at a greatly reduced expense and will insure that the responsibility for Connecticut’s road network remains in the hands of the State and not a vendor.  
3.3. Evacuation Planning

Having the ability to efficiently move or evacuate people in the event of a flood, other natural disaster or other major crisis is imperative and a road network plays a critical role in these types of activities.  Being able to not only route and address geo-code using the new road network , but to also have information on traffic volumes and roadway characteristics available through GIS to the network will provide for the aspects necessary to effectively move both people and goods in the time of a crisis. 
3.4. Transportation Planning and Corridor Analysis

3.5. Linear Referencing

3.6. Others
4. IMPLEMENTATION PLAN
Consistent with the recommendations from the CGISC’s Strategic Plan, a Transportation sub-committee was established under the Data Inventory and Assessment Working Group with role of inventorying Connecticut’s Transportation layer and providing recommendations necessary to provide for a more enhanced standardized resource for all in Connecticut to use.  Working closely with the Department’s of Transportation and of Public Safety, the Transportation Subcommittee has worked to draft a plan for the development of a comprehensive road network for the State of Connecticut.  

4.1. Implementation Schedule

This implementation plan presents a practical set of objectives that can be achieved within the next few years. While the Connecticut Departments of Transportation and of Public Safety are responsible for implementing components of data supporting this project, most of the proposed steps will be carried out by the GIS Development Section of DOT.

the During the third and fourth quarters of 2007 and into early 2008, the Connecticut Department of Transportation has accomplished development of the road network data model, a pilot project for the town of South Windsor and a business plan for the build out of the new road network.  Several members of DOT and DPS also attended ESRI’s network analyst training in late spring of 2007.  

Implementation of the Road Network is planned to be done in a phased approach.  Beginning in January, 2008, DOT started developing the Interstates and divided access roadways with an anticipated completion date of mid to late summer of 2008.  Creation of these roadways will be done from there origin within the State to their end and will be inclusive of the involved ramping, turning roadways and high occupancy vehicle (HOV) lanes.  Concurrent to this effort will be the implementation of the State, local, and private roads.  This effort is expected to start in the second quarter of 2008 and will be developed on a town by town basis for topological and business process reasons.  It will strive to include the areas surrounding the State’s transportation corridors and urban centers.  Every effort will be made to include the roadways required by the Federal Highway Performance Monitoring System (HPMS) 2009 submittal and the “Stub Routes” required for the successfully implementation of the OSOW Permitting System by a deadline of June 30, 2010.  Beyond that time, additional incorporation of private roads and addressing information will continue with substantial completion by the first quarter of 2011. 

The following high level Gant chart shows the major elements of the plan and estimated time frames as planned. 

	Task Name
	2007
	2008
	2009
	2010
	2011

	
	Q 3
	Q 4
	Q 1
	Q 2
	Q 3
	Q 4
	Q 1
	Q 2
	Q 3
	Q 4
	Q 1
	Q 2
	Q 3
	Q 4
	Q 1
	Q 2
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  Incorporation of Addressing
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More detail to follow……….

4.2. Implementation Issues
Several sources of base mapping and of information exist today to implement a new road network against such as the State’s 2004 Orthoimagery, the Department of Transportation’s photo log imagery and Roadway Inventory System (RIS) files, and the aerial and oblique photography currently available through commercial websites like Google Earth or Microsoft. 
Several concerns become evident though as to the usefulness of the data pertaining the developing the new road network:

· The current usefulness of the older somewhat outdated 2004 Orthoimagery is subject as newer changes or additions to the network are not evident.  
· The 200ft scale accuracy of the 2004 Orthoimagery differs from the preferred 1:100 scale recommendations identified in the CGISC Strategic Plan.  
· Although the Department of Transportations Roadway Inventory System (RIS) files serve as the official source of State and local public roadways for Connecticut containing  information on roadway type, ID, location, node mileages, mileage descriptions and roadway classification, the RIS System lacks information on private road inventories or geometry.  The system maintains the roadway information in three different Its local road information is not updated with any frequency unless changes are identified by the town, and the system only tracks information in either the north or eastbound log directions.
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August 30, 2010 - OSOW Commitment 


Completion of Road Network inclusive of “Stub Routes”














June 30, 2010 - 2009 HPMS Submittal





August 30, 2008 - Completion of Divided Access Roadways
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