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[Slide 1: Introduction]
The history of GIS in the National Park Service goes at least as far back as the mid 1980s.  At that time, a centralized GIS office was run out of Denver.  The office was divided into two branches.  One branch focused on raster data using GRASS software; while the other branch concerned itself with vector data using a program called SAGIS. The division emphasized the collection and compilation of natural and physiographic spatial data. Common to both branches was an orientation to service the GIS needs of parks. There was little effort invested in servicing regional or programs GIS needs.

It is small wonder that upon my visit to the GIS office in the spring of 1988 the reaction I received when I indicated that I wanted to start up a GIS shop for cultural resources was a simple “Why?”  I patiently explained how important the visual component is to historic preservation and that GIS Viewshed analyses could be very useful.  I also explained that archeologists place heavy reliance on predictive models but are limited in how complex those models can be.  GIS could be used to create complex models of prehistoric settlement patterns and thus more precise in locating archeological sites.  I had plenty more potential applications for them to ponder but my sense was that they thought cultural resources were mysterious things far beyond their comprehension.  To them, GIS applications related to cultural resources required a very deep understanding of their nature and the process of historic preservation.  Given that they were increasingly in demand from parks they had very little inclination toward focusing GIS for cultural resources.
[Slide 2: Dune Shacks]
Undaunted, my supervisor and I set up the Cultural Resources GIS Facility the following year. With very little base funding the Facility took on limited small scale demonstration projects.  The first project the Facility undertook was a viewshed analysis of 17 dune shacks within Cape Cod NS.  Using only elevation data and dune shack locations, we conducted a Viewshed from each shack, overlaid the results and added up the number of times a given area was seen from the shacks.  The extent of the composite viewshed became and remains so today, the basis for a National Register historic district boundary for the shacks.  
As this example illustrates, we were analysis rich but data poor.  It was not our goal to become a GIS data warehouse; rather we were more interested in proving how GIS could be used in every day cultural resource management.  This approach contrasted sharply with the evolving approach taken by the Denver GIS office.  For them, it was very important to define what they referred to as the “nominal GIS dataset” that every park should have.  We found that confusing because a) back then GIS data was very expensive; and b) given the expense, would it not be more important to define the needed application and then acquire the data needed to power the application.  How else would one know if the appropriate data was acquired?  We began to speak of “nominal GIS applications” instead of nominal GIS data.

[Slide 3: Cartographic Model]
Our approach reflected what Joe Berry called the “cartographic model.” That approach requires that a solution map be defined first, then working back to the operations needed to create the solution map and finishing at the point where source data are identified to make the model work.  Soon we were developing cartographic models for every project we undertook.  In one project we developed a very complex model for locating a park road in Great Falls Park, a unit of George Washington Memorial Parkway.  In another, we developed an archeological cost surface for conducting survey within an imaginary park unit.  
[Slide 4: How Battlefields Disappear]
By 1992, CRGIS began to provide mapping support to the Civil War Sites Advisory Commission.  The commission was authorized by Congress to identify, evaluate, and make recommendations for preserving the major battles of the Civil War.  This was an important step for CRGIS because a) a massive infusion of funds allowed the Facility to hire staff and purchase hardware and software; b) our work was being taken seriously in that we could provide a vast array of spatial statistics in support of the recommendations; and c) CRGIS staff immersed itself in learning how to document historic landscapes in a GIS context.  In particular, we placed great emphasis on geo-referencing historic military maps of the war, using the image to heads up digitize military features appearing on the map such as earthworks, historic houses and roads, and historic land cover and then using that information to conduct GPS fieldwork on the battlefield. 
[Slide 5: MAPIT]
Throughout the 1990s CRGIS took on other projects that increased the depth of our understanding as to how GIS can be integrated into historic preservation.  For example in FY 1998 the Facility assisted eight State Historic Preservation Offices in converting their paper inventory into GIS.  We developed programming code in Avenue and later VBA to create GIS tools for SHPOs to use once the GIS was up and running.  These tools supported day to day activities that SHPOs undertake.  
We conducted GPS surveys in National Parks such as Mesa Verde, Richmond NBP, Petersburg NB, Natchez Trace NHP, Chickamauga & Chattanooga NMP, Shiloh NMP, Valley Forge NHP, and San Juan NHS.  Since most of these were battlefield related we developed a finely honed GPS data dictionary for battlefield survey.  The GPS data dictionary was one element of a strategy to institutionalize the use of GPS and GIS in cultural resource management. 
[Slide 6: Training]
Another component that we developed was GPS and GIS training.  We conducted what we referred to as GPS Field Schools beginning in 1992.  The course was very hands on with three-quarters of the time either in the field or on the computer post processing GPS data.  The course also stressed the critical role that the data dictionary plays in conducting GPS survey. Last year we conducted our 30th field school at Carlsbad Caverns NP.  Throughout the 90s we trained over 200 NPS employees in GPS.  In a GPS user survey I conducted in 1999, over 90 percent of past students indicated that as a result of the field school they continue to use GPS at least once a month.  A number of our students have since gone on to become park superintendents and they have institutionalized GPS and GIS in their parks.  Today, we continue to provide GPS training to NPS employees, State Historic Preservation Office, Tribal Preservation Office and Federal agencies such as FEMA.
Our GIS training courses by far and away are the most frequent course we offer.  We conduct about three to four courses per year.  In general, each course is attended by eighteen students.  At this point more than 800 students have taken our course.  One of the key aspects of our course is that we train them in context.  In other words, all of the exercises revolve around typical cultural resource management problems and use cultural resource databases such as the National Register Information System.  Student directly connect with this type of approach because they themselves have often had to deal with similar issues and datasets.  Like our GPS Field Schools, students taking our GIS courses come from within NPS, SHPOs, THPOs, and Federal agencies. .
[Slide 7: OMB Circular A-16]
Things took a decidedly new direction for CRGIS after August 2, 2002 when OMB issued its revised Circular A-16.  In that circular, OMB designated the National Park Service as the lead agency in developing the cultural resource data theme.  Among the responsibilities entailed in such a designation was the development of standards for cultural resource spatial data.  Ever since then CRGIS has worked to develop a draft standard and an implementing model.  
Because of our experience over the past 20 years has covered almost every aspect of  GPS and GIS within the context of historic preservation, we felt we were well positioned and prepared to undertake such a responsibility. Our emphasis on field work also played well with our approach to developing a standard.  We believe that a standard should codify what has proved to work in the field not what we hope will work in the field.  Consequently we welcome the participation of many Federal agencies, SHPOs, THPOs, universities and consultants in bringing to the fore best practices that they have found to work.  

[Slide 8: Data Model]
As part of the standard making process, CRGIS developed a supporting data implementation model based in part on the NPS Building standard.  Our intention was to test the implementation model in the field on small manageable projects e.g. World Heritage Sites, Civil War battlefields, etc.  Through these small field tests we would gain confidence on the utility and robustness of the model and obtain feedback for revising it.

[Slide 9: Lower Ninth]
All that changed on August 29, 2005 when hurricane Katrina slammed into the City of New Orleans. Within two months FEMA requested our assistance in designing a Section 106 survey method that could cope with unprecedented volume of historic properties both known and unknown that would be involved in Section 106.  Deidre McCarthy was detailed to develop the survey method.  Her report on this effort was outlined to a paper she delivered earlier today so I will not repeat it here.  But I will point out that we quickly realized that there would be no better field test to apply to our implementing data model than in post Katrina/Rita New Orleans.  We believed that if it worked in this field test it probably could work most anywhere else.  The bottom line is that we developed the first all digital Section 106 process cutting review time from the normal 90 days down to 14 days.  Today, the implementing model is humming along quite nicely down in Louisiana with over 30,000 historic properties added to the geodatabase that is based on the model. 
Our confidence has definitely increased as a result of this experience and on February 27, 2008, we presented our case for the need of a standard for cultural resource spatial to the Federal Geographic Data Committee (FGDC) using our Katrina experience as a compelling example of the need for a standard.  Subsequently, the FGDC voted unamously that there was a clear need for a standard.  Further, the FGDC has endored the effort of the National Park Service to begin the formal process of developing the standard in concert with Federal agencies, SHPOs, and THPOs. 
Looking back over the past 20 years we can see a clear evolution from a project by project business model to a more mixed model today.  One that involves both applying GPS and GIS to specific projects while at the same time taking a leadership role in the creation of standards.  Fortunately for us, our project experience informs us on the standards making process and anchors us firmly on the ground such that the standard being developed is realistic and reflects what really works.
Finally, I would like to add that CRGIS will be facing new challenges and opportunities over the next few years.  I think it is fail to characterize us as high end users who know how to use the technology in the context of historic preservation.  But increasingly the GIS technology, as it is being implemented in NPS, is taking on a more enterprise character.  This development is forcing us to evaluate whether our skill set matches this trend.  It is clear that we lack IT and web development skills, skills that are essential for us to acquire if we are to maintain any kind of leadership role in cultural resource GIS.
 However if we become more IT oriented we must be careful to maintain our core mission which is to institutionalize the use of spatial technologies into the daily practice of historic preservation. Depending on which way we tilt, either we are a staff that is expert in historic preservation first, then IT developer second; or developers first and historic preservationists second. I think this is a delimma faced by any program oriented GIS shop especially given the rapid development of web technologies, servers, services etc.  Recently we have made a conscious choice to have a staff composed of both types of individuals.  Three of our five staff come from the more traditional disciplines of archeology, history, and architectural-history while we hope to develop two of our staff into GIS database and web program developers.  To accomplish this we are making a strong effort to develop a pathway training program coupled with GIS projects that demand IT skills. I believe such a strategy will preserve the focus of our mission while facilitating our ability to keep up with the ever evolving technologies. 
[Slide 10: Questions?]

There are some key differences in the approaches to operating a GIS shop depending if you are a region/park GIS or program GIS. First, program GIS organizations are generally narrow in scope than regional/park GIS’. Second, this scope leads to development of theme specific GIS/GPS tools such as GPS data dictionaries and in the case of cultural resources emphasis on geo-referencing historic maps and viewshed analyses. And third, ultimately after a number of years the evolution of the organization turns to a focus on creating standards. Cultural Resources have followed this path.

