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Executive Summary
Before Nevada's Division of Water Resources (NDWR) implemented its Autodesk GIS, when a request came in, an engineer had to determine which of the state's basins would be affected by the request using paper maps. If the area under consideration was clearly in one basin, this process was fairly straightforward. But when the water source was near a basin boundary, several maps had to be pulled to determine precisely which region was involved, complicating the process. Using MapGuide, engineers can now zoom in to a cluster of regions, find the precise location, and download the database information they need in a matter of seconds. With a visual interface showing the boundaries of adjacent hydrographic areas, pinpointing the proper records is done with a few mouse-clicks. The data itself has not changed, but getting to it is no longer an ordeal. Engineers can spend their time analyzing the information, making decisions and responding to the public now that one of their tasks has been cut from days to seconds.
NDWR Water has always been a hot topic in Nevada. The driest state in the nation, Nevada has an average annual rainfall of just nine inches. In this diverse landscape of mountains and desert, water is a precious resource that requires careful management. Nevada's Division of Water Resources (NDWR) takes that job seriously. The NDWR's mission is to conserve, protect, manage and enhance Nevada's water resources for citizens through appropriation and reallocation of its public waters. Property owners, real estate agents, developers and builders who need to secure water rights, rely on the services of the NDWR to research existing water rights, issue permits to appropriate water or change existing rights. Though data about Nevada's water supply is public information, for years it was not easily accessible. The data, file folders, maps, etc., were kept on shelves, map cases, and filing cabinets throughout the office, making it cumbersome and time-consuming to find when sought-out by the public. Engineers spent countless hours digging through file cabinets to gather the required information before they could get at the heart of their job—determining how much water could be granted to whom.
From Days to Seconds David Wooldridge, the division's information systems specialist, recognized that "most people don't create the data, they just need to see it." The NDWR needed a simpler, faster way to research existing water rights in order to issue or deny applications. When Wooldridge saw that he could deliver this information to agency staff via a Web browser, he seized the opportunity, implementing Autodesk Map™, Autodesk MapGuide® and Autodesk Raster Design. With the help of a Authorized Autodesk Developer, Websoft Developers, Inc. and local reseller, AEC Technologies, the division gathered a vast amount of geospatial data and created an online geographic information system (GIS), including AutoCAD .dwg drawings, ESRI .shp files, aerial photos, .tiff images and U.S. Geological Survey data. Older paper maps are being converted to online vector format and edited with Autodesk Raster Design. The GIS is built upon Autodesk Map, which draws from many different types of file formats and easily translates them into AutoCAD files. Websoft Developers created links to more than 80,000 permit records and 70,000 well log records. Users reach them by navigating through Autodesk MapGuide, starting with a map of the state and zooming down through progressive layers until they reach the specific water sources they need, where they click on icons to be linked to the documents and permits associated with each. Finding the data sources though a visual map interface is a more intuitive way to access geographic information, though it's still possible to search by well number, permit number, owner or location when that information is known. The NDWR achieved outstanding results with this solution. As Wooldridge said, "A right click of the mouse brings the information in seconds, instead of days. We didn't have to do a lot of manipulation or conversion." Websoft President Manoj Desai, who helped to develop the NDWR's MapGuide application, said, "They were stunned with how much their response time improved." 
Pinpointing the Perennial Yield A dramatic example of the contrast between the old, manual way and the new, automated system for vetting requests for water rights is seen in the division's routine task of determining the committed underground resources in one of Nevada's 253 hydrographic basins. Water permits are not normally issued once the committed resources equal the perennial yield of a specific basin. Pinpointing the exact location of the proposed diversion is vital for determining whether the applicant can be granted water rights. 
Autodesk MapGuide Helps Nevada Agency Manage Scarce Water Resources  Before the division implemented its Autodesk GIS, when a request came in, an engineer had to determine which of the state's basins would be affected by the request using paper maps. If the area under consideration was clearly in one basin, this process was fairly straightforward. But when water source was near a basin boundary, several maps had to be pulled to determine precisely which region was involved, complicating the process. But using MapGuide, engineers can zoom in to a cluster of regions, find the precise location, and download the database information they need in a matter of seconds. With a visual interface showing the boundaries of adjacent hydrographic areas, pinpointing the proper records is done with a few mouse-clicks. The data itself has not changed, but getting to it is no longer an ordeal. Engineers can spend their time analyzing the information, making decisions and responding to the public.
'One-Stop Shopping' The range of data formats used at NDWR further complicated the agency's work. For example, when an irrigation right request came in, engineers needed to research different types of information, including basin location, water levels, concentration of wells, etc., before determining whether water was available. "We had paper files scattered throughout the office, plus ESRI .shp files, live SQL and Microsoft Access data," said Wooldridge. Engineers had to know what information was in map form and in which system or shelf it was being stored. "Our goal was to provide streamlined, one-stop shopping: give people one place to go for the information they need, whether it's a map, water rights and well log data, scanned images, basin lines, highways, cities or towns," noted Wooldridge. Now, in addition to moving 150,000 well log and permit database records online, the NDWR has made more than 16,000 paper certificates available electronically and about 40,000 scanned water rights maps are currently being indexed for retrieval. Engineers also appreciate the flexibility to go from their intranet's MapGuide map interface to the data or from the data to the map, the same way Web surfers can move from one page to the next or backward. They can also pull down tables that are hyperlinked to scanned images, thanks to Autodesk MapGuide's built-in compatibility with any open ODBC database. "I think we would have had a tough time pulling all of that together with another product," Wooldridge said.
Future Ambitions Wooldridge envisions other applications for the GIS in the near future. An obvious next step is to make the intranet system available to the public, so real estate agents and others who are interested in obtaining water rights can do their own research. "Ultimately I want to make the data available to the general public," Wooldridge said. This means the most common task of researching existing water rights, finding the perennial yield, or determining the committed resources of a nearby basin could be done directly by the interested party. If there's water available, then the NDWR engineers can get involved. Another goal is to provide mobile access to the GIS for engineers operating in the field. Each spring, the NDWR collects pumpage data and water levels for several basins and enters those results into a database manually. Ideally, that data would be captured electronically at a work site, uploaded and automatically entered in the central database. Another time-saving goal is to create polygon data from the division's place-of-use table in the permit database, which contains 260,000 records. This would allow the division to view place-of-use information for existing water rights and pending water right applications. Like many other states, Nevada's budget is extremely tight. This means that financial limitations will require the NDWR to continue to manage scarce water resources dispersed across 110,000 square miles with a small, highly productive staff. But thanks to the division's drive for efficiency and some powerful, intuitive technology, this dedicated group will remain an important asset to a state that's thirsty for information. 

http://water.nv.gov/Mapping/mapping.htm
