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Preliminary Executive Summary

Geography is information about the earth’s surface and the objects found on it, as well as a framework for organizing knowledge.  A Geographic Information System (GIS) is a technology that manages, analyzes, and disseminates geographic knowledge.  It links location to information (such as people to addresses) and it layers that information to give you a better understanding of how it all interrelates.

In recent years, Brown County, SD has used several Geographic Information System (GIS) applications.  However, until now, these applications have developed as individual needs arose and the responsibility for performing them has been assumed by the various affected departments within Brown County government.  Although this approach has produced some very useful applications, it has neither helped Brown County to systematically assess its GIS needs nor to formulate a coordinated program of applications to address them. 

There exists no strategic direction for development and deployment of GIS technology including a set of standards that would facilitate development and sharing of information among applications.  Likewise, there exist no defined means to identify and resolve technical and institutional barriers to successful GIS deployment and to plan for technical, staffing, and organizational development as well as the resources necessary to support GIS effectively. 

The purpose of this study is to determine Brown County, SD’s hardware, software, data and training needs and to present a detailed GIS Implementation Plan with projected timelines and cost estimates.

The Implementation Plan is intended to be a multi-year project.  A search of existing Federal, State, County and local data sources is ongoing and will be described in detail in the final product.  Brown County has a substantial base of digital information to draw from for a GIS system.  Conversion and attribution of this data will provide the County with a large portion of its GIS data.  A prioritization of County data needs will be developed, based primarily upon interviews conducted with Brown County employees.  Interviews conducted with local city officials, public utilities, the private sector, local planning districts, vendors, consultants and officials from surrounding counties will also contribute.
The GIS Implementation Plan will provide a conceptual framework for developing and using GIS technology within County government and will include six phases:

· Phase I – Preparation for gis implementation

· Phase II – data creation and conversion

· Phase III – gis implementation stage 1: initial plan implementation

· Phase IV – gis implementation stage 2: full plan implementation

· Phase V – gis implementation stage 3:  public access to information

· Phase VI – gis program evaluation and future gis planning

Chapter 8 will provide a more detailed description of key steps within each phase.  Completion times and cost estimates for each phase and the steps involved will be projected.

Chapter 1 – Introduction
Geographic information about parcels, infrastructure, environmental and natural resources and cultural features are some of the many data sets needed to support local government operations.  Currently, subsets of these large and ever-changing bodies of information are maintained individually by various County departments with the aid of outside vendors in the form of maps and tabular data files.  The ability of each department to keep this information up-to-date is limited by existing priorities, resource availability, lack of technical training and other factors.
A Geographic Information System (GIS) is a powerful data management and analysis tool used to integrate diverse sources of information.  The common element among all spatial data is that it can be tied to a location on the earth’s surface.  GIS provides the ability to combine maps with databases that contain descriptive information about features on the earth’s surface.  The basic elements of a GIS consist of system users and support staff, hardware, software, a communications network and data.
Purpose of Needs Assessment and Implementation Plan 
The primary objective of Brown County’s GIS Needs Assessment is to describe in detail a logical and systematic GIS Implementation Plan that includes consideration of human resource issues, software and hardware purchasing, training requirements and data acquisition and development.  It shall include reasonable and realistic implementation phases that match the needs and resources of Brown County.

The purpose of the Brown County, SD GIS Needs Assessment and Implementation Plan is threefold: 
1. To assess, through interviews and technical advisory group discussions, Brown County’s current need for GIS applications and current capabilities to develop and support such applications.
2. To develop and validate a methodology for creating and regularly updating a county-wide GIS plan that: assesses needs; identifies potential applications; defines a coordinated but flexible program of feasible and worthwhile applications to be developed; identifies needed technical and organizational capabilities and the means for acquiring them; identifies and quantifies necessary resources; and recommends responsibilities and schedules for completion. 
3. To generate a fully-functional and implemental GIS plan for Brown County through actual application of the methodology that is established. 
Scope of Project
· End products of the Needs Assessment will include: 

· Interviews with Brown County departments and outside agencies.
· A general inventory of existing equipment, software and data in each department.
· Suggestions and strategies for meeting future GIS hardware, software and data needs.
· Projected time frames and estimated costs for implementing Brown County’s GIS.
Limitations
The focus of this report will be on the needs, goals, policies, staffing and strategy issues related to a GIS for Brown County.  Some of the recommendations in this report will deal with the broader aspects of the information technology needs of the County as they relate to the implementation of a County GIS system.  However, this report is not intended to fully address all information technology issues of the County.
Rapidly changing technology can make plans obsolete before they can be realized.  Therefore, this report will provide a framework for a GIS implementation strategy that will be flexible enough to change with the technology.

This report will attempt to take the needs of all County departments into consideration.  It will also attempt to take the needs of outside agencies and areas of interest into consideration.  Key data sources will be discussed and recommended for data conversion and/or creation.  Suggestions will be provided on ways that Brown County can incorporate a wide variety of data sources into its GIS.  However, not all data sources and GIS projects may be discussed in this report.

This report is being prepared by the Brown County, SD GIS Department for the exclusive use by Brown County, SD and its authorized representatives.  Brown County, SD is not responsible for independent conclusions or recommendations made by others.
Chapter 2 – Summary of GIS Concepts

This section of the report is a summary of basic GIS concepts including a definition and description of spatial data and a description of the relationship between spatial data and descriptive data.  The geographic data model, a basic model of GIS for Brown County, SD is also presented.
Definition of a Geographic Information System (GIS)
A Geographic Information System (GIS) is a combination of software, equipment and people. Much of the information used by a county government has a geographical component and using GIS as a tool adds a visual dimension to the data.  GIS software also has spatial query and analysis capabilities with the ability to display the results.   Many of these tasks are already performed in departments manually, but with GIS, the departments will be able to perform these tasks more efficiently.

In a GIS, data is created and maintained in a manner that it is usable by many different departments.   Data layers can be overlaid to determine how the geography of one layer may impact another.  A layer of information can be used in more than one project, which eliminates the need to create multiple copies of the same data and update all those copies.  One copy of the data can be maintained and updated and then used by many departments.

Spatial Data
Spatial data shows the location, shape and relationships between features on the earth’s surface.  Each map feature has a specific geographic location that is defined in terms of a coordinate system such as latitude/longitude or State Plane.  A GIS data layer contains a set of related features such as roads or property boundaries, each uniquely defined by a precise location on the earth’s surface.
Spatial data can be represented in either vector or raster format.  Vector format data consists of a coordinate-based data structure and is represented as: points, lines, and polygons.  A point is used to illustrate a feature whose shape is too small to be defined as an area on a map.  Examples include sign posts, bridges or rural wells.  A line is used to illustrate the location of a linear feature that is too narrow to be displayed as an area on a map.  Examples include road centerlines, railroads and streams.  A line can also represent information with no physical shape such as a contour line.  A polygon is used to represent a feature that has an area large enough to be displayed on a map.  Examples include lakes and reservoirs, city limits and land use boundaries and land parcels.
Raster (or grid) format data is composed of rows and columns of cells.  Each cell is assigned an attribute value and represents a portion of the earth such as one square meter or one square mile.   Generally speaking, the smaller the cell size, the better the resolution when viewing features within a GIS.  A feature on the earth’s surface can be composed of one grid cell or multiple grid cells depending on its size.   Digital Orthogonal Quads (DOQ’s) such as aerial photography and Digital Raster Graphics (DRG’s) such as topographic maps are forms of raster data
Descriptive Data
Each map feature can have descriptive data tied to it through database files.  Each piece of data that describes a feature is called an attribute.  Descriptive data is typically derived from pre-existing database files such as Excel, Access or other database files.  Descriptive information can be in the form of words, text strings, numbers, and alphanumeric characters.  Scanned image documents or digital photos can also be displayed as attributes to map features.
Utilizing simple GIS commands, descriptive information contained in attribute files or tables can be illustrated on a map as labels or as color patters to distinguish between feature types.  In a land use map, for example, areas of different land use categories can be shaded with a different color and/or pattern.  The land use symbol displayed for each polygon can be determined by referencing unique land use codes or names associated with each land use category within a GIS attribute table.
Geographic Data Model
The key component to Geographic Information System design is that data layers, and their associated attribute tables, can be shared indefinitely.  Because County departments with different functions and responsibilities have common data needs, sharing data eliminates the need for each department to independently store, manage and update information. With shared data, multiple departments can access the same data source electronically.  Individual data layers are updated periodically by a GIS department or other entity that holds responsibility for each individual data layer.  All other users are limited to read-only capabilities.
Brown County’s GIS will be based upon an integrated geographic data model that is designed specifically to meet local government needs.  The model is a design tool used to provide a logical structure for developing and organizing geographic data.  The structure of the geographic data model is based upon efforts to organize data efficiently and without redundancy and is designed to support operational, analytical, and management functions of County government.

The geographic data model for Brown County, SD will organize all geographic data associated with Brown County and the surrounding area into seven categories.  Each category will include multiple data layers and their associated attributes.  

The seven preliminary data categories are:

· Base Map data

· Land Records data

· Transportation data

· Utilities data

· Environmental data

· Administrative/Statistical data

· Historical/Tourism/Recreation data

Chapter 3 – GIS Plan Methodology
This chapter includes information on the formation of a Technical Advisory Group (TAG) panel.  It also contains a description of the steps that will be followed in the completion of the GIS Needs Assessment.
Technical Advisory Group (TAG)
Brown County’s GIS Department, with assistance from the Brown County Data Processing Department, will establish a Technical Advisory Group (TAG) panel to address and to advise on GIS development and management issues.  As the County begins to implement GIS on a countywide basis, the role of the TAG panel will become increasingly important as a forum for deciding GIS issues.  More detail on the ongoing role of the TAG panel will be defined and formalized in Chapter 8.
Tasks Involved in the GIS Plan
The GIS Plan effort will likely consist of eleven tasks: 

1. Develop and meet with the Brown County Technical Advisory Group (TAG) panel to review project scope and work plan. 

2. Review and summarize literature including relevant research studies pertaining to the County’s GIS needs and capabilities.  Such studies include:
· Brown County, SD’s 1981 Comprehensive Plan

· Brown County, SD’s 1997 Ordinance Manual, Second Edition
· The City of Deadwood, SD’s 2001 GIS Needs Assessment and Implementation Plan
· Charles Mix, SD’s 2003 GIS Needs Assessment and Implementation Plan
· The City of Rapid City, SD’s 1999 GIS Needs Assessment and Implementation Plan
· Brown County, WI’s 2004 Land Information Strategic Plan
· The SD Department of Transportation’s 2002 GIS Plan

· The City of Aberdeen, SD’s 2004 Comprehensive Plan

· The SD Rural Addressing Procedural Handbook

· The SD DOT’s Mile Reference Marker Manual
3. Through interviews and facilitated workshops with department managers and staff of Brown County as well as outside agencies and areas of interest, assess the County’s vision, current perceived needs, and its current capabilities for creating and supporting applications of GIS. 
4. Prepare a report summarizing the findings of tasks 1 through 3. 

5. Propose and present, for review and approval of the TAG panel, a methodology that would include:

· Procedures for creating and updating the GIS Needs and Implementation Plan
· A well-coordinated program of applications to address the County’s GIS needs
· Recommendations for enhancing the County’s technical and organizational capacity to develop and support the aforementioned applications. 

6. Using the methodology approved by the TAG panel, generate a draft Brown County, SD GIS Needs Assessment and Implementation Plan for review of the panel. 

7. Refine the methodology for creating and updating the GIS plan, based on the TAG panel’s review and perception of the GIS plan’s first draft and the applied methodology. 

8. Using the refined methodology, regenerate the GIS plan for approval of the TAG panel. 

9. Conduct a workshop to present and explain the Brown County, SD GIS Needs Assessment and Implementation Plan to the County Commission and its executive management team. 

10. Prepare a final report and executive summary of the literature review, research methodology, findings, conclusions, and recommendations. 

11. Make a public presentation to all interested parties at the conclusion of the project. 

Chapter 4 – History and Potential of GIS in Brown County
The History of Brown County, SD

South Dakota is divided into sixty-six counties.  Most of the current county boundaries were originally established in the middle and latter part of the nineteenth century - some in the early part of the twentieth century.  At one time, South Dakota consisted of many more counties than the present day sixty-six; however, as the mode of transportation improved in South Dakota, it became easier to travel to the county seat and the population shifted.  This allowed counties to consolidate services and limit the number of county seats. 
Brown County is a political subdivision of the State of South Dakota and was officially established on July 20, 1880.  Located in the northeastern part of South Dakota, Brown County offers historic attractions such as the Dacotah Prairie Museum (featuring Indian culture and prairie life artifacts) and Centennial Village (creating a Pioneer Town atmosphere).  It also offers a multitude of recreation activities including the Para mutual Horse Races (held over  a three-day period in May), the Brown County Fair (the largest County Fair in the region) and Richmond Lake Youth Camp (boasting a main lodge, dormitories and camp sites beside beautiful Richmond Lake). 
Brown County is an organized body for civil and political purposes and is an artificial being created by law.  It is a quasi-municipal corporation and is considered a state agency for the performance of public or governmental functions.  Therefore, Brown County is an agent of the state; however, the state legislature is generally prohibited from enacting any private or special laws to regulate Brown County affairs.

The County performs a variety of state mandated duties including: property assessments, road and bridge maintenance, police functions, poor relief, elections and records maintenance.  It relies upon several forms of revenue but primarily funds services through a property tax.  Although property taxes in the County are part of a larger system of taxation that includes a sales tax, fuel tax, motor vehicle licensing and a wide variety of special taxes, the property tax is considered the local tax.  Property taxes are the primary source of dollars for schools systems, municipalities and other local government units.  Consequently, their administration is the responsibility of Brown County
.

Aberdeen, the third largest city in South Dakota, is the county seat and the center of commerce for the region. Aberdeen was nicknamed the "Hub City" because it served as an important intersection for many busy railroad lines. Today's "Hub City" has grown into a diverse, regional trade center with service and manufacturing industries, attractive retail shopping opportunities, superb convention facilities, great schools, a private college, a state university and two large medical centers
.
The Formation of GIS within Brown County
This section will be completed once the TAG panel has been formed and interviews have been completed.

A coordinated Effort 
Development of Brown County’s GIS Department…

Development of the Technical Advisory Group (TAG)…

Development of the GIS Needs Assessment and Implementation Plan…

Potential Uses of GIS

An important benefit of GIS is its capability for spatial analysis.  It has been estimated that as much as 90% of the information that County government deals with is spatial in nature.  Almost every document contains at least one spatial reference to a specific geographic location.  Geography and GIS offer a very powerful way of both storing and searching through information, combining text search and geographic search to allow analysts and decision-makers to find and see relevant information faster.  
Without a comprehensive GIS in place, Brown County’s various departments typically have shared information using static paper maps.  Information from one department hasn’t always corresponded with information from another.  Data analysis has often been cumbersome and slow.  Public access to maps and data has been limited as no predefined point-of-contact exists from which individuals can request such.  Further, Brown County hasn’t always had the equipment, the software or the training of personnel available to meet such requests.
Geography along with GIS offer a new and much improved framework for storing, identifying and analyzing the overwhelming volume of databases, maps, text documents, web sites, and other information available today.  Following are examples of how GIS is currently or could be used within Brown County to improve services, streamline office functions, and help people make better decisions:
Equalization
Tax parcels, addresses, roads, zoning, land use, and many other data that are managed by government all share a common thread:  reference to geographic location. Geographic Information Systems (GIS) have the unique ability to tie this and other information together in a common system that can be shared not only throughout each County department, but also readily distributed to businesses and private citizens who rely on these data
. 
With an increased number of computer and Internet users, GIS parcel information on the Internet can give Equalization Department employees and taxpayers access to an incredible amount of information.  Brown County currently has Internet access but further development is something that needs to be considered for the future. 

Register of Deeds 

The Brown County Register of Deeds office has recently begun using an imaging system to record documents.  This is a process that can be used within a GIS and will be especially useful for the Director of Equalization.  

Planning/Zoning Department
The Planning & Zoning department can use GIS for a multitude of planning applications.  For example, it can use population density analysis to help a school district map where students in their district live and help determine whether a new school is needed or a rural bus route modified.  
GIS can be a significant time and money savings when using data layers to lay out future roadways based upon topography, land use, soils and storm water management.  Field work can also be greatly reduced as a majority of the information needed for planning can be obtained from current digital data and photos.
Emergency Dispatch

GIS and GPS are critical technologies for all facets of preparedness, particularly when local agencies are working together.  GIS facilitates planning, training, prevention, response and recovery efforts for disaster management, emergency management and terrorism.  

GIS plays a critical role for computer-aided dispatch systems.  Dispatch Centers use GIS to create and maintain the addressable street layer from the 911 database for geocoding incoming 911 landline and wireless calls.  Other capabilities include routing and tracking which is presented through a GIS display. 
With the increased use of recreational GPS units, GIS technology can help locate someone lost by using GPS coordinates.  Also as Phase I and Phase II cell phone technology develops and cell phone usage increases by the general public, GIS mapping can help locate emergency calls from cell phones.
Emergency Management
Emergency Operations Centers (EOCs) use GIS extensively during response to large-scale emergencies.  EOCs determine what the scale of a disaster/attack is, the scope of damage to infrastructure, potential future damage, and requirements to implement short-term and long-term recovery efforts.  These responsibilities can be analyzed and displayed in GIS as part of the operating picture or as separate views with maps being provided to responsible department heads and first responders.

Events at the World Trade Center and the Pentagon relied heavily upon GIS technology.  Many departments are now utilizing GIS technology as part of their operational response tools.  GIS can provide rapid access to 911 call locations; aerial imagery to assess exposures, floor plans, and hazardous materials associated with a call location; and other critical data.  This type of information allows responders to deploy more safely and quickly and with much more information about the layout and exposures of an emergency event.  

Should, for example, a hazardous materials spill occur within Brown County, the area where the spill occurred could be ‘buffered’ to include the affected zone.  This buffer could be used to query a database in order to locate names and phone numbers of residents who may be affected by the spill.  To accomplish this objective, multiple databases would need to be created or modified with the appropriate information and maintained on a regular basis.
Highway Department 
Use of GIS in the transportation field adds a layer of complexity. Most of the information that a County Highway Department utilizes is along a linear feature – a road, railroad, or river.  Many attributes about a road change as you traverse along that road.  Thus, it is often difficult to find a unique section of road where all the attributes are the same.  
The real power of GIS lies in its ability to perform spatial relationship analysis.  An example of using GIS in such a manor would be to ‘find all the wetlands that exist within 100 feet of the road right of way.’  Such a query would be impossible without using the spatial component.
Transportation GIS utilizes network analysis tools that perform route analysis.  An example of route analysis may include finding the shortest path between two points for an oversized truck. This oversized truck may not be able to travel all roads due to the potential problem of running into narrow or low clearance bridges. GIS can model the road network and the attributes corresponding to each segment within it to ensure that a vehicle is not routed inappropriately.
Utilities
There is an interest in knowing where and which utility lines are buried in right of ways.  This information can be used when working in right of ways and also during emergency and disaster situations.  Contacting utility companies and working to obtain this information to use with County data is an area that can be investigated and integrated into Brown County’s GIS program.

Another potential use is working with the cities in Brown County’s jurisdiction to assist with digitally mapping city utilities, such as water lines, sewer lines, water shutoffs, fire hydrants, etc.  Many city workers carry knowledge about these facilities in their head and that knowledge can be lost when a city worker retires or moves on. To develop this potential, the county will need to work with the cities to make an equitable arrangement for data sharing and creation.

Web Water is in the process of mapping their waterlines, valves, shutoffs, etc. and has indicated an interest in sharing data with and obtaining data from Brown County.  

History/Tourism/Recreation
GIS can be used as an interactive interpretive tool for cemeteries, visitor centers, natural preservation areas and historical features.  Informative maps can be produced using GIS and placed onsite in kiosks or can be made available via the Internet.  A virtual walking tour of County attractions can be used to interpret and make more accessible the records and history of Brown County.

GIS can be used to map walking and biking facilities.  The mapped information can then be used to analyze connectivity of trails and proximity to facilities, sites and attractions.
Interagency Relationships

Brown County can work toward interagency relationships on issues relating to geographic locations of features.  Brown County’s GIS Department recently received a Homeland Security grant to purchase a large-scale plotter.  Maps generated by the GIS Department for the Emergency Operations Center (EOC) or for an Incident Command Team after an Incident Command (IC) briefing can be provided to emergency evacuation shelters to inform evacuees of the status of an event relevant to their homes and businesses.  Paper or digital maps can be provided to the media to enhance accurate reporting.

Local agencies may wish to use the new plotter to print large-size maps.  They may also wish to acquire some of the data layers that Brown County may acquire or create.  In return, Brown County may be able to acquire their data.  Working together could result in a substantial monetary savings to all parties.












� SD DOT GIS Plan


� Brown County, SD web page.


� City of Aberdeen, SD Chamber of Commerce web page.





� Can Geography Rescue Text Search?�By Randy Ridley, John-Henry Gross, and John Frank, MetaCarta, Inc.  ArcUser Online April-June 2005
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