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Executive Summary 

The Executive Summary should include budget, personnel information, GRPA goals, and other summary information in a concise form.
GIS Executive Summary

Include this element if the DMP will be integrated with an existing or separate GIS plan.  See GIS Plan Template for example GIS executive summary.
Data and Information Management Executive Summary

Use this heading only if combined with a separate GIS Executive Summary.
The Executive Summary of the Park Data Management Plan may be framed as either an analysis derived from the park mandates, needs assessments and other documents, or as a statement reflecting the parks desire to enhance management efficiency and effectiveness.  Generally, the summary might include statements regarding the selection of data management programs including GIS, the implementation timeframe, identification of resources, and the number of FTE’s that will be required to implement and operate the park’s data management activities.  Use the sample text below if applicable. It may be helpful to cut and paste from the park's Strategic Plan, PMIS projects definitions, and the five-year goals of the parks GIS program. 

Example:  

Begin with a paragraph highlighting Park mission and significance. Then proceed with the following paragraphs…
The goal of Park is to have a comprehensive automated information system that will integrate all data including geographic, tabular, text, and image data from a variety of sources to enable modeling of real and theoretical situations for management of all park resources. 

Follow this statement by indicating how this DMP aligns with the park's Strategic Plan, or what steps will be taken to get the fit.  The example below is excerpted from an existing park GIS plan.
Park management is organized into (XX#) divisions: (list divisions).  Administratively, the XX division directs the data management and GIS operations and applications. The purpose of the data management and GIS program is to: (enhance the understanding of ecosystem processes / cultural resources, facilitate integration of baseline data, serve as a feature location database, serve as a tool for analysis and presentation of data to facilitate sound management decisions…). Data management and GIS are considered a resource for park management and will be available to all park divisions to meet these objectives. To ensure the development of a strong program, the commitment from all park divisions is concurred and is detailed in this plan.  

Applications and products resulting from effective data management will enhance (list divisions and general applications—e.g. Natural Resources: management and monitoring of a specific T&E, GPRA Goal 2AB3).  

Implementation costs will be ($$ for years 1-5).  Personnel commitment will involve (XX FTEs and % of time for years 1-5). Differentiate among Park, Region, Program funding and personnel cost responsibilities by year. 

The staff (list applicable divisions) of the park, I&M Network (list if applicable), region (list if applicable), neighboring agencies (list if applicable), and management directives shows full commitment to creating and operating a functional data management program. This plan will provide insight to types of information required by management. It provides long-term guidelines for data management operations and aids in refining short-term objectives that are outlined in the appendices.  The DMP Implementation Strategy section and the appendices may require annual updates due to the evolving nature of data management and changing issues facing the park.  This will provide flexibility to meet these needs without the necessity of continuously rewriting this plan. Note that sections of this Data Management Implementation Plan are to be used directly with Project Management Information System (PMIS) and various grant proposals submission.  Additionally, this plan will simplify hardware/software purchasing, tracking of licenses, and data acquisition.
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1 Introduction

The introduction should contain a statement concerning the park's assessment of need for active data management planning and briefly cover the anticipated benefits the program will entail.  

1.1 Unit Information

1.1.1 Unit Description

Provide a one or two paragraph description of the unit’s mission and character.

Example:

Fort Laramie National Historic Site was established by congress on July 16, 1938. The park occupies 833 acres of land on the Laramie River, west of its confluence with the North Platte River in southeast Wyoming. (See Map 1)  The park is primarily preserved as a historic site. The fort site was occupied first as a fur-trading center from 1834 to 1849, then subsequently as a military outpost from1849 through 1890. It further served as a way station for trappers, traders, and emigrants on the Oregon-California Trail, the Mormon Trail/Council Bluffs Road, the Pony Express route, the transcontinental telegraph line, and the Cheyenne-Deadwood Stage Route. The old fort site, located in the western end of the park, contains a complex of restored buildings and ruins, dating from mid and late 19th century, surrounding a lawn quadrangle. The remainder of the park contains disturbed areas and floodplains.  From the fort site there is an unobstructed natural landscape view, with very few incidents of modern or man-made features observed on the visual perimeter, which is primarily outside of the park boundary. 

The Mission of Ft. Laramie National Historic Site and the National Park Service is to preserve and protect for the future Fort Laramie National Historic Site’s historic landscapes, sites, and structures; and to further public understanding and appreciation of the historic events, inter-relationships of cultures, the many personalities of Fort Laramie and the northern plains, and their roles and motives in American westward expansion and Indian resistance.
1.1.2 Unit Management Organization

Provide a brief description of the unit’s divisional organization and management responsibilities.

Example: 

Park management is organized into four divisions:

· Administrative Division

· Maintenance Division

· Resource Management Division

· Visitor Services Division

1.2 Management Goals and Objectives 

1.2.1 GIS Program

Include this element if the DMP will be appended to an existing or included with a separate GIS plan.
1.2.1.1 Purpose, Need and Goal of GIS Program

All field data collected by the National Park Service should be georeferenced.  Please provide a statement indicating the priority of GIS in the park.
A centralized Geographic Information System (GIS) has been a high priority in both yearly goals and the Resource Management Plan (RMP) over the past 5 years. A GIS provides the ability to link, analyze, and overlay resource data in ways that cannot be done on paper maps or with tabular databases alone.  GIS is a comprehensive, analytical tool that can improve the efficiency and accuracy of management decisions.  GIS can track and illustrate past and current resource conditions and can perform modeling techniques to predict future changes within the park's ecosystem and infrastructure.

The GIS program does not stand alone, but rather is an integrated tool with other data management projects, tools, and activities for the overall management of the Park.  The GIS Plan is necessary to identify the GIS program development required to satisfy and support these broader park management needs.

Purposes of this GIS Plan: 

· To outline the long-term goals of the GIS program 

· To associate those goals with the long-term goals of the Park Strategic Plan

· To encourage employees to discover the advantages that GIS can give them

· To identify the necessary elements for a functional GIS program


· To encourage the use of the GIS system and program as an integral part of accomplishing Park Goals as outlined in the Park Strategic Plan, Date, etc.

· The specific goals in developing this comprehensive GIS program at Big Bend National Park are…
1.2.1.2 Summary of GIS applications by division and program

This section identifies all GIS applications in use at your park.  This section is completed after conducting a needs assessment as discussed in 2.2.5.  The following paragraph provides example text.
To determine the use of a park GIS, a GIS Needs Assessment was completed in (date) by (list divisions), see GIS Needs Assessment Summary (Appendix 2-1). Park and regional staff, and neighboring cooperators identified the possible applications/use of a GIS within this park. A list of applications and those divisions the applications will benefit has been included in GIS Applications (Appendix 2-2).  Products can be identified from the list of applications. Products include a digital data integration and management system, hard copy maps, hard copy graphics, reports, and tabular information, scanned documents and images, and screen map and tabular displays. As projects are completed, new projects are initiated, and priorities shift, the objectives will change to meet these needs.

List applications in GIS Applications table.  An example of this list can be found in Appendix ??. 

(See Section 2.2.2.5)

1.2.1.2.1 Corresponding GIS themes

A “coverage” is a collection of like objects, for example roads, hydrography, etc. An “attribute“ is a group of specific objects within a theme - for example, ‘paved’ within the roads theme or 'perennial streams' in the hydrography theme. What data themes will be needed in the GIS to address the problems cited in the applications? What maps or data would be useful to researchers, resource managers, maintenance, operations, and other managers on a daily basis?

Based on the required unit applications listed in GIS Needs Assessment Summary and GIS Applications, a list of data themes necessary to complete the application, project, or analysis has been developed and is displayed in either Existing Spatial Data (Appendix ??) or in Data Themes To Be Developed (Appendix 2-4). This list will enable the development or procurement of spatial data, and lead to a better understanding of the various types of non-spatial data that need to be related to the GIS. Additionally this list is prioritized to aid in data development planning.  

List themes required for the applications and not appearing in Appendix ??. Prioritize themes based on their necessity to complete applications. Categorize as immediate need (1-2 years), or future need (3 or more years out). Many themes will apply to multiple applications.
1.2.2 Data and Information Management

If the DMP will not be appended to an existing GIS plan, this element will be promoted to 1.2.1.
1.2.2.1 Purpose, need, and goal for Data Management Plan

The goals of data management include providing accurate, efficient, and effective information and support for resource management and protection.  Resource managers need to know: what data are available, in development, or stored (both on- and off-site); the quality, timeliness, and uses of the data; how to incorporate this data into resource management decisions; and how the data will be managed over time.  As more baseline inventory, monitoring, and legacy data become available, how will parks and networks assimilate these materials and put them to productive use?  Will all data be archived on site or do alternatives exist or need to be planned?  These and other considerations discussed below should be incorporated into short- and long-term data management goals.
The NPS Strategic Plan, Mission Goal 1b, requires that “management decisions about resources and visitors are based on adequate scholarly and scientific information.”  In addition, long-term Goal #1b1 states that acquiring “…outstanding data sets identified in 1999 of basic natural resource inventories of all parks.” is a desired outcome.  The goal of the NPS I&M Program is to provide scientifically and statistically sound data for resource management, and the goal of data management is to ensure quality data for this task.  These data sets are in digital form and can most effectively yield their “scientific information” through the use of adequately maintained and integrated data management and GIS systems that are available to and supported by the staff and management of the Park.  Indeed, the mandate for science-based management at parks provides the basis to define data management goals.  

Example:
Purposes of this Data Management Plan: 

· To outline the long-term goals of a comprehensive data management program 

· To associate those goals with the long-term goals of the Park Strategic Plan

· To encourage the discovery of the advantages that effective data management brings

· To identify the necessary elements for a functional data management program

· To encourage the use of the good data management practices as an integral part of Park management

The specific goals in developing this DMP are (excerpted from recent work at Sequoia and Kings Canyon National Parks):

· To develop metadata for all significant spatial and nonspatial data including simplified metadata access, query, and retrieval tools.

· To ensure very high data quality for all significant data.

· To develop and maintain all essential high priority data.

· To ensure that data are logically organized and retrievable by staff, cooperators, and the public.

· To ensure long term integrity of digital data and associated metadata through good archival storage standards and practices.

· To identify sensitive data and protect it from unauthorized access and inappropriate use.

· To optimize Interagency sharing and development of data, software applications, and analyses.

· To ensure that all relevant digital and non-digital information (i.e. data sheets, documents, published and unpublished reports, manuscripts, photography, and maps) are archived and protected according to both NPS and nationally recognized library and record-keeping standards.

1.2.2.2. Summary of applications by division and program

This section identifies databases and information systems in use at the park.  This section is completed after conducting a needs assessment as discussed in 2.2.2.5.  

Example:

A Data Management Needs Assessment was completed in (date) by (list divisions), see Data Management Needs Assessment Summary (Appendix ??).  Park and regional staff, and neighboring cooperators identified the possible applications/use of a resource database and GIS information within the park. A list of applications and those divisions the applications will benefit has been included in Data Management Applications (Appendix ??).  Products can be identified from the list of applications.  Products include an information gateway and file management system, hard copy maps, hard copy graphics, reports, and tabular information, scanned documents and images, and screen map and tabular displays. As projects are completed, priorities shift and new projects are initiated, and the objectives change to meet these needs.

List applications in a Data Management Applications table.  An example of this list can be found in Appendix ??.  Section 2.3.3 provides an overview of NPS-wide data and information management applications.

(See Section 2.2.2.5)

1.2.3 Resource Management

Use this optional section to identify and document any unique data management objectives and issues related to resource management.

1.2.3.1 Summary of applications by division and program

This optional section identifies databases and information systems specific to resource management at the park.  This section is completed after conducting a needs assessment as discussed in 2.2.2.5. List applications in a Data Management Applications table.

2 Current Status and Data Resources

A necessary step in data management planning is to document the current status of the park’s data and information management activities.  When completed, this chapter will describe your park’s resources (human, financial, physical) to conduct information management activities, the content of your park’s data and information products, and who uses those products.  

2.1 Information management overview

This section is simply an introduction of your park's current status with regards to how data and information are dealt with.  For example, what types of data are collected (inventory, monitoring, visitor statistics, etc.) and in what formats are they maintained (GIS, text, tabular)?  In general, what is this data used for (interpretative, resource management) and by whom (K-12, researchers, park planner)?  Briefly describe the data flow from collection through archiving to dissemination.  Is there a central archive location?  If not, where is the data maintained (individual offices, NPS sites)?  What is the most common process for someone to access your park’s data or information (phone, web)?  This sub-section should also include any ongoing or planned projects that include a significant data management component.  

2.1.1 GIS Program

For many parks, the GIS program is a significant component of the park's overall data management activities.  Those parks should include a section here that provides brief overview of the GIS program.  Identify specific activities including training plans, hardware and software acquisition, staffing, etc.

2.1.2 Inventory and Monitoring Program

For many parks, the I&M Program is a significant component of the park's overall data management activities.  Those parks should include a section here that provides brief overview of the I&M Program.  Identify specific activities including I&M projects, protocols, database development, hardware and software acquisition, staffing, etc.

2.1.x Other programs, projects, and non-spatial data

If there are any significant efforts to manage non-spatial data, include a description here.  Examples may be cataloguing efforts, digitizing or scanning existing documents, dissemination, etc.

2.1.3 Legacy data

A list of known legacy data sets should be included in this section.  The list could be a summary report generated from the Data set Catalog, however a documented process for querying all resource personnel should be established and outlined in this section.

2.2 Existing Resources

2.2.1 Data resources 

2.2.1.1 Data inventory

A complete inventory of all existing data sets should be taken.  Information about each data set should include; title, brief description, date of last update, archiving location(s), format, sensitivity, key contact, number of records, metadata, and linkage (or relationship) to other data set(s). 

Include currently available digital spatial data.  Be sure to include any digital base cartographic data (e.g. 1: 24K DLGs for transportation, railroads, hydrology, hypsography, boundary; 10 or 30 meter DEMs, DOQs, DOQQs, DRGs). Also include all digital aerial photography both current and historic (with date flown), satellite imagery (including date), digital vegetation data, T&E data from USFWS and the State Natural Heritage Program, soils data from NRCS or SCS, geologic data from USGS and the NPS Geologic Resources Division, and any digital data generated by research from cooperating universities. All associated metadata should be included. (Appendix 2-5)

Your non-spatial data inventory list can include information and data that is in tabular, text, visual, or audio formats.  It could encompass resource inventories, historical photographs, bibliographic records, wildlife sightings, museum records, contact lists, and more.  This list likely will contain a high percentage of legacy data and should be identified as such for later prioritizing and cataloguing.

2.2.1.2 Spatial data and metadata status

2.2.1.3 Geographic and political boundaries

This information is found in Geographic Boundaries (Appendix 2-6).  This appendix identifies the boundaries for the regional extent of data collection. Identify by county level 15 minute quadrangle, USGS 7.5 minute quadrangle names, and 100K scale maps, listing each quadrangle in Geographic Boundaries.

2.2.1.4 Other data

2.2.2 Physical resources

Your park’s physical resources will certainly change over time.  Computers will be replaced, software will be updated, office space changed and internet access improved.  It is important, however, to inventory current property and give a description of the purpose of, and relationships between, those properties.  

2.2.2.1 Hardware

To determine what is needed for future data management activities, an accurate inventory of what hardware is currently maintained is required.  This includes computers, printers, plotters, GPS units, tape drives, etc.  As much detail as possible on each piece of property is highly recommended.  For example; brandname, networked or not, RAM, Mhz, HD size, CD ROM, location, networked, etc.   Also, you will need to identify what principal purpose the hardware is used for – GIS, researcher’s PC, server, back-up, etc.  It may be possible to locate an inventory of your hardware through financial records.  

Table 2-1: Example Hardware Resources List

Hardware
Description

Desktop Computers
3 Dell 1.0 GHz, 256 MB RAM, 18 GB HDD, 19" Monitor, 32x8x8 CDRW and  250 MB ZIP drives 

2 Micron 400 MHz, 128 MB RAM, 20 GB HDD, 17” 1280 x 1024 Monitor, 16x8x4 CDRW and  250 MB ZIP drives

LAN File Server
1 DELL P3, 833 MHz, 512 MB RAM, 2 mirrored 36 GB SCSI drives, SVGA

Printers/

Plotters
1  HP 5N LaserJet with 16 MB, LAN Card

1  HP 4550n Color LaserJet, with 64 Mb, Ethernet, PostScript, and duplexing

1 HP 3Lsi LaserJet with 8 MB

1 HP  1220 Color DeskJet, w/13" x 19" capacity at 600 DPI

Tape Backup
Colorado Memory Systems Trakker 250, portable (parallel port), 250 MB capacity per tape

SONY AIT-01 tape drive, internal SCSI, 35/70 GB  capacity (network backup)

CD-R Drives
SONY CRX1650L 40x16x10 CD Recorder, External, SCSI Card

Modems
2 Intel 56K baud fax modems

Field Data Recorders & GPS units
1 Compaq iPAQ 3670 Pocket PC w/64 MB RAM 

1 Trimble Pathfinder Pocket GPS Receiver

2 Trimble GeoExplorer III GPS units

2.2.2.2 Software

Conduct a similar inventory for all software programs used by your unit, e.g. MS Access, ArcInfo, Synthesis, NPS Theme Manger, NPBib, etc.  Include license information and which machines the software is installed.  Also delineate software used by its application, e.g. GIS, bibliographic use, word processing, etc.  

Table 2-2 Example Software Resources List

Application or Function
Software Package and Version

Word processing
MS Word 97 (3), 2000 (1)

Database Management 

Systems (DBMS)
MS Access 97 (3); 2000 (1)

SYNTHESIS; MAXIMO; IRMS; 

Data entry in the field
Quick Collect 2.2 for Polycorders

Reporting tool
Crystal Writer for ArcView

Programming language
MS Visual BASIC

Graphics and presentations
Corel Draw 10.0; Adobe Photoshop 5.5; MS Powerpoint 97 (3)

Desktop GIS tool
Arc 8 Suite: ArcMap, Arc Tools, Arc Catalog (1);  ArcView GIS 3.2 (2), ArcView Spatial Analyst 1.1 (1); Atlas GIS for Windows 4.0; GIS Theme Manager, MAPIT; FARSITE

Spreadsheet
MS Excel 97 (3); Quattro Pro for Windows 5.0

Statistics
SPSS for Windows 6.1 with Professional Stats

Support Utilities
Norton Utilities 9.0

GIS Differential 

Correction Software
Trimble Pathfinder Office

Tape Backup
Colorado Backup for Windows 2.0

2.2.2.3 Computer network(s) and connectivity

A description of how your unit is “networked” will be valuable when you need to upgrade your data management system.  Briefly describe the current computer networking status for both on-site and off-site information transfer.  Include LAN, phone line, and other connections in the description.  You may find it helpful to use a network-diagramming program to simplify this step (e.g. SmartDraw).  Also include a brief description of what kinds of data or information are transmitted through the network, e.g. GIS data, calendars and schedules, e-mail, etc. 

You may wish to identify challenges to the transfer of GIS and other data within the network, e.g. poor phone lines, bad Internet access, etc.  (Appendix 2-7)

2.2.2.4 Facilities 

Many parks face challenges in data and information management, in part, because of shortcomings in facilities, e.g. not enough space, old or geographically separate offices.  A brief description of these challenges should be included in this section.

2.2.3 Personnel resources

To effectively deal with data management issues, parks may be required to modify personnel responsibilities and relationships.  To better understand what changes may be required a review of the existing personnel and organizational chart of the park’s natural resource division is recommended.

This section will include a list of position(s) and percentage of time currently available to the unit to develop and implement data management activities including, GIS, data archiving, maintenance, etc.  Include an estimate for regional program office(s) support for technical assistance, data development, and analysis.

The organizational chart should also be included in this section.  From the organizational chart the following questions should be answered in an accompanying narrative and/or table:

1. Who currently is involved in data management activities, e.g. collecting, archiving, GIS, maintaining, disseminating, etc.?  If known, what percent of their time is dedicated to data management activities?

2. How do data and information flow through the organization?  From data collection to dissemination including GIS, archiving, QA/QC, etc.

3. What personnel have had data management training?  GIS, metadata, cataloguing, etc. 

2.2.4 Financial resources

Besides personnel, funding is the most critical ingredient of good data management.  Only recently has data management been given its due recognition on the funding front.  Having a better understanding of how your park currently funds data management activities will help facilitate changes in the budgeting process. 

Please describe how data management (collecting, archiving, maintaining, distributing, etc.) activities are currently allocated in project or organizational budgets.  Are these activities included as line items (e.g. “data maintenance”) or a part of personnel and equipment costs?  If so, describe in dollars or percentages of total project costs.

2.2.4.1 Current GIS funding

A description of ongoing GIS funding should be included.  Any observations regarding expenditures or anticipated expenditures should also be included.

2.2.4.2 Current data management funding

Frequently, data management funding is not specifically allocated through project or operational budgets.  If this is the case, this should be noted here.  Later, recommendations will be made to include data management activities (collection, archiving, maintaining, disseminating, etc.) as line items in project and/or operational budgets.

2.2.5 Customers and their profiles

An examination of the needs of the users of resource management information provides insights on how data should be collected, archived, and shared.  Resource management information is becoming increasingly important to assist with better-informed decision-making using data that is scientifically and legally defensible.

2.2.5.1 Internal customers

2.2.5.1.1 Resource management

Resource managers need information to establish status and trends in natural resources to provide for improved land management activities.  Other internal users of park data generally include the park planner, rangers, maintenance staff, engineers, resource managers and researchers, and interpretative staff.  Their specific need for the data is unpredictable and covers a wide range of purposes. For example, the relatively simple act of planning and constructing a new trailhead may require retrieving data sets for cultural, wildlife, vegetation, public utilities, visitor statistics, soils, and geologic and topographic information.  Some of the required data may be maintained by the park itself; other data may be acquired through outside sources such as federal, state, county, and city agencies or private utility companies.  

2.2.5.1.2 Interpretation

Interpretative staff information needs may include information on park regulations, ongoing data collection activities, disturbed lands, threatened and endangered species, and park history.  This information can be utilized to develop visitor materials and programs including fact sheets, brochures, hiking schedules, lecture series, and environmental education programs.  

2.2.5.1.3 Research

Researchers require data to monitor trends and develop a better understanding of the complex ecosystems with the park resources. 

2.2.5.1.4 All internal customers

For all internal users, data sets are required in various formats.  The park planner is likely to need interpretation of data sets; resource managers require raw data sets.  Interpretative staff needs digital photographs, video, maps, and copies of resource studies.

It may be helpful to develop a table that quickly illustrates the park’s information users, their needs and preferred formats, as illustrated.

 Table 3: Example internal data and information user list 

Data user
Frequent needs
Formats preferred

Resource personnel
Raw data sets, scientific and technical articles, manuals and protocols, compliance docs
GIS, database, text, photos

Park planner, administrative staff
Interpretation of data sets, compliance documents, park correspondence, contacts
Text, photo, PowerPoint presentations, maps

Interpretative staff
Regulations, visitor stats, interpretation of data sets
Text, photo, PowerPoint presentations, video and audio recordings, maps 

Engineers, maintenance
Location documents (inc. rt. of way) and characteristics
Maps, text

Law enforcement
Visitor stats, laws and regulations, recreation, cultural 
Tables, text

2.2.5.2 External customers

While outside interests may be less frequent users of park resource data, a broad contingent of potential high users may exist.  Included in this group are the public, non-governmental organizations, advocacy groups, education institutions, private companies, and other government agencies.  Indications of current and potential external use of park data will assist in the development of any information system and strategy.

As with the internal users, a table illustrating external users, needs and formats may be helpful.

Table 4: Example external data and information user list

Data user
Frequent needs
Formats preferred

Other parks
Data sets, metadata, scientific and technical articles
GIS, databases, text

Other government agencies
Reports, data sets
Text, databases, maps

Non-governmental organizations
Reports, data sets
Text, databases, maps

Research institutions
Reports, data sets 
Text, databases, maps

Educators
Interpretive reports
Photos, brochures, maps, text 

General public
Interpretive reports
Photos, brochures, maps, text

Policy makers
Interpreted data sets, compliance documents, visitor statistics
Text, maps

Private business
Visitor statistics, monitoring data, recreation information
Text, maps

Contractors
Environmental impact studies, reports, data sets, research results
Text, maps, research data

3 Data Management Standards and Guidelines

At both a personal and institutional level, the value of good data management is fully realized when data that has been collected and archived is recognized for it’s high quality, is readily accessible to a broad audience, and contributes to the intended purpose of the project; such as resource management decisions, regulatory processes, scientific research, or interpretative and educational needs.  Good data management also fosters recognition by the scientific community that translates to increased research funding and activity, scientific credibility, and persistent data and information products. 

Data management (DM) begins with the conception and design of a research project and continues through multiple phases until the desired end information product (data, report based on data, map, etc.) is made available to the intended audience(s).  DM is an approach and should not be treated simply as “collecting data and plugging the numbers into a software program where it will reside and be safe forever.”  DM includes such activities as; data collection sheet design, metadata fields, data collection protocols, quality assurance measures, archiving sites and procedures, updating and maintenance schedules, and accessing policies.

Existing data standards and programs for computers, data collection, data development, data accuracy, etc. should be reviewed for the DMP.  Standards that are applicable or in use at the park should be listed.  Precise standards used in specific databases can be included in data management policies.  Although many standards are still under development, those related to park data management are important and should be documented.

Federal, agency-wide, and industry standards exist and regulate NPS management policy.  Most are relevant to data development and data management and should be reviewed. The examples in later sections illustrate the need to identify, understand, and incorporate relevant standards whenever possible.  Standards exist for computers, software, and data for federal users in general, and specifically some standards have been developed within the NPS.   Standards and/or standard import/export capabilities should be built into all database structures.  When standards are adopted after a database is implemented, relational links and/or translator services for maintaining compatibility are needed.  Standards should not inhibit practical application and experimentation. Good standards should provide utility and adaptability as well as portability.  Many data management and data standards can be researched from the World Wide Web.  The FGDC website posts many of the standards.  Consult with other park units, regional, and Washington offices for agency standards.

3.1 Data project planning and standards

Many potential difficulties in data collection, analysis, archiving and distribution can be avoided if sufficient thought and effort is given to the data design and management process prior to data collection.  What data will be collected, for what purpose and for who should be clearly articulated for all project staff.  In what format the data will be archived also bears relevance early in the project. Appendix 5-1 identifies several questions that should be addressed in the planning phase of any project that involves data collection and archiving efforts. 

3.1.1 Data and file formats

In this section describe any standards used by the park for data and information formats, scales, resolutions, etc.

3.1.1.1 GIS data formats

According to Executive Order 12906, Coordinating Geographic Data Acquisition and Access (Clinton, 1994, Sec. 4. Data Standards Activities, item d), “Federal agencies collecting or producing geospatial data, either directly or indirectly  (e.g. through grants, partnerships, or contracts with other entities), shall ensure, prior to obligating funds for such activities, that data will be collected in a manner that meets all relevant standards adopted through the Federal Geographic Data Committee (FGDC) process.”  

The FGDC has been charged with developing geospatial data standards and has completed standards for a variety of scientific data.  A review of these standards is advised prior to developing or collecting data that have spatial reference.  Currently, standards exist for biological data, utilities data, hydrographic data for coastal and inland waterways, geologic map symbolization, shoreline data, cadastral data, spatial data transfer, classification of wetlands and deep water habitats, vegetation classification, soils geographic data, geospatial positioning accuracy for methodology, geodetic control networks, and spatial data accuracy, digital orthoimagery, and the shared metadata standard.  

See FGDC Standards Webpage: http://www.fgdc.gov/standards/standards.html
Describe the GIS and CAD data formats that will be deployed (e.g, ESRI coverages, ESRI shapefiles, native AutoCAD files, etc.).  For non-spatial data, identify which word processing and database formats are used as park standards.

3.1.1.2 Other data formats

The current NPS desktop computer database standard is Microsoft Access (which supports dBase and other formats).  NPS standards for network databases and information systems include Microsoft SQL Server for offices and regions and Oracle for NPS-wide applications.  When planning a new database system, it is important to coordinate with other NPS units as well as neighboring agencies to ensure shared databases remain compatible.  Whenever possible, new database applications should use existing database structures for integration with existing systems.  Coordination of new database applications is a key to maximizing limited development resources.

One example of a comprehensive database standard is the Environmental Protection Agency (EPA) STORET format for water chemistry data.  STORET is a standard because it has been the main repository of water chemistry data for many years, and computer applications are available to utilize STORET data.  Failure to support the STORET standard risks incompatibility with other agencies and NPS divisions.  STORET data are used in the Baseline Water Quality Inventory and Analysis reports produced by the NPS Water Resources Division for the I&M program.  More information about the Baseline Water Quality Reports, the STORET system, and other EPA databases is included in Chapter 6.

On a different level, the ASCII (American Standard Code for Information Interchange) format for data files is another standard.  ASCII files are often referred to as "text" files.  ASCII data can be imported or exported with most applications.  Since the ASCII format does not store many attributes, it is most useful for raw data.  However, several “mark up” languages can store attributed text data within ASCII files, such as RTF, HTML, SGML, XML, and structured text.

(See Chapter 6: Baseline Water Quality Inventory section; Appendix 2-16: Working with Legacy Data)

3.1.2 Scale, resolution and map base

This section should identify the standard operating scale that the park will strive to develop and maintain for their spatial database (i.e. 1:24,000, 1:100,000). Select and identify here an accurate base map or series of base maps to serve as a reference template. Scale will depend on existing data, and desired resolution and scale for proposed applications. Typically, this is based on USGS digital spatial products at 1:24,000 for vector products, 30 meter resolution for raster data,  and 1:12,000 for imagery data.

3.1.3 Projection and Datum

Determine and indicate the standard projection or grid coordinate system, and datum with which the unit will operate. Consultation with neighboring agencies and cooperators is important to determine the common format for developing and maintaining data. Indicate if any changes are required for existing data. Generally, it is recommended for new parks to use North American Datum 1983 (NAD 83), and North American Vertical Datum (NAVD 88) and their corresponding zone in UTM projection. Data served on the Internet, however, may require data to reside in decimal degrees.

A successful data design process will help ensure that repeat trips to collection sites do not occur, the data will serve its intended purpose, the metadata is FGDC-compliant and completed with relative ease, data from data collection sheets can be transferred directly to data entry software, and the data or metadata can be easily submitted to relevant clearinghouses.

3.1.4 Data directory (folder) structure

This information is found in Data Directory Structure (Appendix 2-8).  Describe the data structure employed in the data management, GIS, and/or other program.  It is recommended that this structure follow the NPS theme standard.

3.1.5 Metadata

Executive Order 12906 signed in April 1994 mandates all federal agencies to create metadata or “information about data” for all geospatial data. The Executive Order states that ‘Geographic information is critical to promote economic development, improve our stewardship of natural resources, and protect the environment. Modern technology now permits improved acquisition, distribution, and utilization of geographic (or geospatial) data and mapping.’ Additionally this order clarifies that this ‘means the technology, policies, standards, and human resources necessary to acquire, process, store, distribute, and improve utilization of geospatial data.’ 

As a result of EO 12906, the NPS GIS Program has a clearinghouse specifically designed to host all non-sensitive NPS GIS data. This clearinghouse is linked to the Federal Geographic Data Committee (FGDC) Clearinghouse search enabling web users to locate NPS data from anywhere in the world.

For this section, determine and indicate methods that will be used to develop metadata for all spatial and non-spatial data, both new and existing, indicating timelines for metadata creation and posting, and responsible parties for creation of metadata (park or partner with Intermountain GIS Program Office, other agencies, etc.)

Further information and resources on metadata development can be found in Chapter 5 of this handbook.

 (See FGDC Metadata Website: http://www.fgdc.gov/metadata/metadata.html  Chapter 5: Metadata Development and Resources; NPS Blue Angel Gateway and GIS Clearinghouse: <www.nps.gov/gis??>)
3.2 Data acquisition and management

3.2.1 Data collection

Since data are collected with various equipment and methodologies, stored in different formats and locations, and used for different purposes there is no single data collection protocol that is suitable for all projects within a park.  There are, however, accepted protocols within disciplines for data collection.  Ideally, an ongoing checklist for these standards should be made and included in this section.  

In addition to identifying protocols, it should be noted that all data collection efforts be documented (through metadata fields) and consistent throughout the project.  A list of what needs to be documented in all projects should be included in this section.  This list could include methodologies, standards and authorities used, descriptions of data fields and samples of data collection field sheets.  It should also be noted that any change or modification from these original intentions in the field, lab or office for whatever reason (weather, personnel, new standards, equipment or software change, budget, etc.) must be clearly documented for potential data users.  

3.2.1.1 Global positioning systems

3.2.1.1.1 GPS resolution requirements

The Geospatial Positioning Accuracy Standard was developed by the FGDC to provide consistency in reporting the accuracy of point geospatial data collected by different activities (e.g., geodetic surveying, topographic mapping, bathymetric mapping, facilities management mapping, cadastral surveying, etc.). This standard applies to all location data being collected and provides a single methodology for reporting accuracy of point spatial data disseminated by the Federal government. It does not involve other standards aspects of point spatial data, e.g., data transfer, data collection, etc.

Identify the desired GPS resolution needed for adequate mapping precision and accuracy (e.g., 5 meter horizontal corrected, etc.).

3.2.1.1.2 GPS equipment list

Identify the GPS equipment to be deployed. Every effort should be made to use mapping scale (5 meter corrected) or better devices.

3.2.1.2 Quality assurance/quality control

One of the most important aspects of data collection is ensuring that the data collected (and metadata created) is of a known quality.  The level of quality required for data sets may vary depending on purpose, budget, equipment available, personnel used and the likes.  

Determine and indicate methods that will be used to inspect the quality of developed data (e.g. digitized data, newly registered data, GPS data). Additionally indicate methods that will be used to maintain spatial and non-spatial data quality, particularly if there will be multiple users with access to the data.  

Scientific or specialized QA/QC considerations should be stipulated in the research or monitoring plan(s) and documented in the DMP.  Items to address or reference include:

· Protocols and standards:

· applicable scientific measurement protocols

· applicable and documented SOPs (standard operating procedures

· Verification, validation, and editing

· applicable and documented SOPs

· Data documentation & metadata standards

· applicable and documented SOPs

· documentation data (e.g., Data set Catalog, etc.)

· Data summaries and analyses

· applicable and documented SOPs to evaluate precision and accuracy

3.2.1.3 Collection protocols/processes

3.2.1.3.1 Protocols/processes list

This section should include a comprehensive list of ALL data collection protocols and/or projects that are used at or for the unit's data collection activities.  Brief descriptions and references to monitoring protocols or data collection project documentation should be provided in the following subsections.

3.2.1.3.x Protocols/processes summaries

(e.g., See Amphibian Call Count Monitoring Protocol for #### I&M Network)

3.2.1.4 Permits, agreements and contracts

3.2.1.4.1 Research and Collecting Permits

A Scientific Research and Collecting Permit is required for most scientific activities pertaining to natural resources or social science studies in National Park System areas that involve fieldwork, specimen collection, and/or have the potential to disturb resources or visitors.   Activities in parks allowed for the general public without restrictions do not necessarily require a permit when conducted by researchers (examples include bird watching, non-commercial photography, hiking, etc).  Discretionary management decisions exist in determining, in some instances, whether a permit is required for any given study.
When permits are required for scientific activities pertaining solely to cultural resources, including archeology, ethnography, history, cultural museum objects, cultural landscapes, and historic and prehistoric structures, other permit procedures apply.

NPS superintendents may authorize their staff to carry out official duties without requiring an NPS research and collecting permit.  NPS staff must comply appropriately with professional standards and with all conditions normally associated with scientific research and collecting permits issued by the park.  If staff want to contribute documentation of research accomplishments in the NPS Investigator’s Annual Report (IAR) database, they will need a park-assigned scientific study identification number associated with their work.  

Formal agreements between NPS and principal investigators concerning access to and use of data collections may be defined as conditions of permission to conduct study activities in a park.  Permits issued by the park’s Research and Collecting Permit Office may include an assortment of conditions requiring the principal investigator to adhere to special considerations and actions and provide specific deliverables.   Deliverables may include reports, maps, copies of data sets, and other items. 

Contact the park's Research and Collecting Permit Office for more information regarding the administration of scientific studies in parks. 

3.2.1.4.x Agreements and contracts
3.2.2 Existing and legacy data

This section is intended to provide a description of any efforts to prioritize, catalogue, or otherwise manage or deal with legacy data sets.  Documenting legacy data sets in the Data set Catalog is an important first step.  However, a strategy for updating, validating, implementing, and archiving the legacy data should be included in the DMP.  If any legacy data will remain inactive or non-validated or be purged, these should be addressed here. This section should briefly document legacy data update plan(s) and protocols including: 

· Legacy data sets to be updated and strategy for prioritizing

· Legacy data updates completed 

· Progress on current legacy data update endeavors

· How FGDC-compliant metadata is incorporated into updating process

· Legacy data sets update schedule

· Any legacy data not slated for updating

Legacy data will often require specialized processing and filtering before it can be considered "valid" for use.  In general, the same steps, albeit modified, as used to verify, validate, document, and maintain current working data sets will be needed for legacy data.  Site- or data set-specific procedures that are in use, being developed, or planned for legacy data updates should be included.  An example of comprehensive validation techniques used for legacy STORET data by the I&M baseline water quality inventory reports is included as Appendix 2-9
.

3.3 Data products

3.3.1 NPS data and information tools

Describe which of the NPS data organization tools (Synthesis, IRMS, Theme Manager, etc.) will be deployed in the unit’s GIS and non-spatial information management activities.  Use the numbered paragraph list below if possible, and renumber the topics only as a last resort.  A complete description of these tools is included in Chapter 7, Product Specifications, of this handbook.

3.3.1.1 GIS Theme Manager

3.3.1.2 NR Database Template

3.3.1.3 NPS Metadata System

3.3.1.3.1 NPS Clearinghouse

3.3.1.3.2 NP Metadata Database

3.3.1.3.3 Data set Catalogue

3.3.1.4 Synthesis

3.3.1.5 NP Species

3.3.1.6 NP Bib

3.3.1.7 ANCS+

3.3.1.8 Others

3.3.2 Product specifications

3.3.2.1 GIS products

This section explains any product specifications or standards that apply to spatial data and GIS products.

3.3.2.2 Database products

This section explains any product specifications or standards that apply to database products.

3.3.2.3 Other product specifications

This section explains any product specifications or standards that apply to any other products.

3.4 Data integration

In this section describe the park’s relationship with, and expectations of, national and regional programs and their potential for enhancing the park’s data management activities.  For example, how does the park plan on utilizing the national inventory and monitoring program’s tools and assistance?  How will the park’s GIS program work with other parks GIS initiatives?  Will common metadata standards, formats, scales, terminology, and collection protocols be used? If so, describe in the appropriate sub-section.  

3.4.1 National/regional/program linkages

Describe the unit’s relationship with and expectations of these programs and their potential for enhancing the unit’s program.  I&M Networks should articulate tasks to integrate park data with NPS-wide databases and archives.

3.4.2 GIS related databases 

This section is a detailed data integration plan, and should be developed in coordination with the regional office, parks system administrator, parks GIS staff, and cooperating neighboring agencies. What textual, tabular, or relational databases and documents would be useful in conjunction with the GIS?  Can they be easily integrated?  How (e.g., using the GIS Theme Manager or NR Database Template)?  Who is using it and how often?  A complete list of all associated data (tabular, text, document, image) should be included in the appendices in order to determine the relationship with spatial data.  This information enables the integration of data and information for the entire park (as will be discussed in data management sections of this Plan).  Include any information that specifies restrictions for the data (i.e. sensitive or proprietary).  Include the format of the data (i.e. dBase, MS Access, Oracle, Windows Help, Portable Document Fromat) and indicate the application that utilizes the data (e.g., GIS Theme Manager, FARSITE, MAXIMO).

3.4.3 Internal projects integration

How will projects within your park integrate data?  For instance, describe how wildlife data will be integrated with physical data.  Will the NR Database Template or other data management tools or approaches be used?

3.4.4 External projects integration

How will park projects be integrated with projects outside the park (regional, national, etc.)?  For example, with the NPS Metadata System/GIS Clearinghouse, NPS Internet Map Server, Park and Natural Resource Profiles, MAPS or STORET.

3.5 Data Distribution

3.5.1 Distribution mechanisms

3.5.1.1 NPS Clearinghouse

3.5.1.2 Other clearinghouses

3.5.2 FOIA and sensitive data protection

A formal policy and procedure to manage sensitive data storage and requests should be developed and stipulated in this section.  The policy might include: storage specifications, a specific contact person or office, a required written Request for Data, protocols for assembling and sending the data, a standard metadata template with liability disclaimer to include with the data, procedures for billing/collecting handling fees, etc.  An example GIS Data Request Form, which can also be modified for non-spatial data sets, is in Appendix 2-10.  Appendix 2-11 is a sample nondisclosure agreement for data acquired from a park.  Finally, Appendix 2-12 presents information on FOIA.

3.5.3 Data security and access control

3.6 Data Storage and Archiving 

Once data has been collected, entered and verified, the need to be stored and archived.  Technically, an “archive” is a permanent and secure collection of data sets and/or metadata.  Locally or remotely stored or archived are often made available to a variety of users. The following sections of the DMP are intended to show how your park utilizes the various internal and external storage, data archives, and distribution systems.  Further information on these archiving and distribution options are presented in Chapter 4 of this handbook. 

In this section, the benefits of safely storing and archiving data should be noted.  They include:

· Users can more easily locate and acquire your work

· Provides security against losing valuable work because of natural and man-made catastrophes

· Broader scientific discovery is facilitated when your work is available to more than your immediate “circle” of colleagues

· Brings wider recognition for yourself and LAME for work accomplished

· Maintains data in a format and location that will continue to be accessible over long periods of time, and

· Facilitates receiving information and knowledge from scientists working your area of interest. 

3.6.1 Computer back-up guidelines 

Describe the procedures of how staff work computers and network resources are backed up on a routine basis.  

Accidents that result in data loss do not occur only with data that isn’t important.  A backup is simply a copy of data or information.  There are multiple processes that can be utilized for performing backups, but the common guidelines are fairly simple:

1. Do it regularly 

2. Keep the backup copy at a remote and secure location

3. The backup copy needs to be stored with a device with media independent of the original system

4. Access to the backup copy must be limited

In addition to electronic copies of data sets and information, it is important to maintain paper archives (it is estimated that the “life cycle” of electronic formats is 3-5 years).  General rules for paper copy archiving include:

1. use acid free paper with permanent ink

2. use scanable print

3. attach metadata

4. store in a fireproof file at a separate and secure building 

3.6.2 NPS clearinghouse or master database 

Provide guidance for employees to follow when determining where to archive their data and metadata within the NPS-wide information management system.  Identify the various NPS clearinghouse options (see Chapter 4), the scope of their collection and how the uses for park efforts.

The NPS GIS Program maintains and coordinates a clearinghouse node of the National Spatial Data Infrastructure where data may be distributed.  The NPS Clearinghouse also accepts and posts metadata about non-spatial databases, document collections, and web pages and is a good resource for making data publicly accessible.

3.6.3 Other clearinghouse(s) or repository(s)

Similar to the previous section; provide guidance for archiving data and metadata.  Information on non-NPS archiving options also appears in Chapter 4.

Also, summarize or describe in detail any other method(s) used to distribute data within the NPS, with cooperators and contractors, or with the public. For example, are data updates e-mailed regularly to cooperators?

3.6.4 Onsite storage and archiving

3.6.4.1 Guidelines for managing digital collections

Frequently, data sets reside in individual computers, file cabinets, on desks, etc.  Provide guidelines or policy on how data sets and documents are to be managed within the unit.  The following sample data submission policy serves as a guide:

Example:

“It is the responsibility of the project leader to provide their core data along with any relevant field data collection forms, and standard data set documentation (metadata) forms in an approved format to the <unit> archive technician to be placed in the internal central storage location as soon as it has been processed and not more than 2 years after data collection.  Data produced by long-term (multi-year) projects are to submitted annually to the <unit> archive technician.  The sharing of <unit> natural resource data should occur as rapidly as possible.  Submission of data set updates and associated metadata updates to the archive technician are the responsibility of the project leader.”  

3.6.4.2 Guidelines for managing document collections

(See 4 Guidelines for managing document collections.)

3.6.5 Offsite storage and archiving

3.6.5.1 E.g., NPS Inventory and Monitoring Program Archive

3.6.5.2 E.g., NPS Denver Service Center - Technical Information Center

3.7 Data Maintenance

3.7.1 Data purging guidelines

Data purging is the complete elimination and destruction of a data set.  Describe the process taken before data sets are irretrievably discarded.  

Purging considerations include:

· Do the data reside elsewhere for retrieval if needed in the future?

· Do the data, data set, or represented endeavor have any:

· Historical or cultural value?

· Scientific value?

· Administrative value?

· Educational value?

· Past, present or future value?

If the data still appear to be valueless, all interested/affected parties should review the purging proposal.  If all concerns are satisfied, the data set may be destroyed.  A systematic policy for data set review before purging should be developed.

3.7.2 Computer protection

Failure to adequately protect and maintain computer equipment can result in data loss, missed deadlines, needless and expensive equipment replacement, or worse.  Preparation for the safety and uninterrupted operation of critical computer systems is an important component of data management.  Considerations include: 

· power and line protection

· scheduled testing and maintenance

· minimum physical maintenance and audit

· hardware diagnostics

· diagnostic software

· hard drive maintenance

· spare equipment

Summarize how work computers and network(s) are protected from unauthorized physical and network access, from computer viruses, etc. These guidelines may already exist within your park – be sure to ask your colleagues as a first step! 

(See FGDC Standards Webpage: http://www.fgdc.gov/standards/standards.html
3.8 Other issues and standards  

The suggestions in this section may be used optionally as needed to document guidelines and standards not specifically addressed in the listed topic sections.

3.8.1 Computer standards  

Computer resource standards are important aspects of data management and can promote more uniform working environments and sharing of limited resources.  Maintenance is simplified when systems have some minimum standard configuration.  System maintenance is also important because day-to-day work depends on functioning systems. 

One basic data management objective may be to standardize computer systems.  The level of standardization is dictated by budgets, distribution of resources, personnel, etc.  Remember that computer applications present moving targets for both software and hardware, so standards must be flexible.  Each NPS unit should critically evaluate their own need for formal standards. 

Tremendous savings of computer support and maintenance time, training, installation, trouble-shooting, and data-recovery can be realized when all computers have a minimum configuration.  This does not mean that each computer must be the same model with the same software, components, and peripherals, only that they all adhere to some minimum configuration.  Standard systems are easier to troubleshoot and support. Often, problems can be diagnosed and fixed over the phone, and support solutions can be shared.

Computer networks are also more efficient with standardized systems.  Common directory structures, program installations, batch files, and utilities make a single menu system or interface, such as Synthesis, easier to set up and maintain.  Data files are easier to find, access, and use.  Likewise, careful planning and control over system environment variables allows more efficient batch operations and network resource allocation.

3.9 Organizational and Administrative Issues

3.9.1 Personnel and responsibilities

3.9.1.1 GIS staff

Identify and list concise summaries of duties and responsibilities for personnel who will provide GIS support for the park.  If needed, list GIS Specialist's and others' detailed responsibilities in Appendix 2-13.

3.9.1.2 Resource management staff

Develop and list concise summaries of data management responsibilities for each resource manager at the park.  If needed, list resource managers' detailed responsibilities in Appendix 2-13.

3.9.1.2.x (Resource management staff position and data management responsibilities)

3.9.1.3 Data manager

The data manager has primary authority over the master and archival data sets, data security, data access and dissemination, maintenance of data documentation, and assists with overall database design and standards issues.  The DM generally has no direct responsibility for generating or validating data, but has authority over whether data are considered complete enough for inclusion into a master data series.  He is also involved in the evaluation of field data forms and data entry modules.  The DM’s principal responsibilities are listed in Appendix 2-13.

3.9.1.4 Project manager

Individual project managers have responsibility for field work and subject matter pertaining to their specialties or assignments.  Where these individuals are not park staff (such as contractors and cooperators), they are still responsible for recognizing and complying with relevant Park data collection and data management standards (also see the section on ownership agreements).  Project managers are the authorities within their projects for designing statistically sound data collection schemes, adhering to accepted scientific standards, maintaining quality control at all phases of the work, and developing and reporting from their data sets.  Their primary data-related responsibilities are listed in Appendix 2-13.

3.9.1.5 Computer Support Staff

Identify and list concise summaries of duties and responsibilities for personnel who will provide computer support for the park (generally, this should not be the data manager's responsibility).  If needed, list computer support staff's principal responsibilities in Appendix 2-13.

3.9.1.6 Customers and End Users

3.9.2 Information Management Chain of Command

In addition to the personnel and responsibilities documented above, summarize the management structure related to data management and GIS.  Note that without high-level management approval and support, many information management efforts will not be successful.

3.9.3 Budget Development and Funding

3.9.3.1 Budget(s)

3.9.3.1.1 GIS Budget

Identify and explain the recurring and one-time costs of the GIS program.  Include, if appropriate, alternative budgets and their program implications.

3.9.3.1.2 Data and Information Management Budget (may include GIS)

Identify and explain the recurring and one-time costs of the data management (and GIS) program(S).  Include, if appropriate, alternative budgets and their program implications.

3.9.4 Funding Sources

Using the numbered headings below, document funding sources as well as plans and proposals to acquire the funds needed to achieve a fully functional GIS and/or information management program.

3.9.4.1 NPS Unit Base

3.9.4.2 NPS Program/Project Funding

The NPS Monitoring Networks can assist with I&M-related data management activities, and the Regional Technical Support Centers have annual calls for GIS and metadata development project assistance and technical support.

3.9.4.3 Cooperative/Partnership Sources

3.9.4.4 External Sources

3.9.5 Training Needs and Schedule

Using the numbered headings below, document the GIS and technical training needs and schedule(s) required to develop a fully professional staff.  Initial training requirements may be met by the Natural Resource Data Management Training Workshops offered periodically by the Natural Resource Information Division.

3.9.5.1 GIS Training

3.9.5.2 Database/Data Management Training (e.g., MS Access)

3.9.5.3 Metadata Training (NPS and FGDC)

3.9.5.4 Other Training (computer support, networks, programming, etc.)

4 Implementation Strategy

This section describes the implementation components and summarizes these actions in Appendix ??.

Section 2.3 profiled the current situation with regards to your parks resources that have a direct bearing on data and information management activities:

· Data resources

· Physical resources

· Personnel 

· Financial resources

The implementation strategy follows this format and allows you to identify activities that are required for each resource aspect to ensure the successful data and information management implementation.

Before developing your implementation strategy, you may wish to review your GIS and information management goals and objectives from section 2.2.2.3

4.1 Implementation goals and objectives

4.1.1 GIS implementation goals and objectives

State here the guiding principles for the program.

Example:

The implementation of a GIS program at FOMC has two major objectives.  First, it will provide an efficient system for storing displaying, and analyzing maps and related data to facilitate Park management and planning.  Second, it will facilitate the communication of information about Park conditions among the three divisions (Administration, Visitor Services, and Maintenance) and with constituencies outside the Park.

The following guidelines will be used to implement the GIS program at FOMC:

· The initial system must be simple enough to be operated on a part-time basis.

· Although initially centered in the Visitor Services Division, the system must support all Park management operations.

· The system must support reciprocal data exchanges with appropriate local and state GIS efforts.

· The system must be compatible with the Park’s current software(e.g. ArcView, AutoCAD, dBase IV, Microsoft Word, Microsoft Access, and Microsoft Excel).

Prior to and during implementation, discussions with NPS GIS technical support centers, universities, personnel from local and state government agencies, and with staff from each Park division will form the basis for database development.

4.1.2 Data and information management plan implementation goals and objectives

Long-term needs and goals for data management need to be considered, documented, and periodically re-evaluated along with the evolution of the DMP.  Again, an annotated outline format might best relay this information in the DMP.  An example listing of long-term needs and goals is included in the example box.

The objective of data management planning is to enable personnel to effectively manage ever-increasing data loads--both now and in the future.  The focus of informational needs will vary over time as will data collection and analysis loads.  For example, as critical legacy data sets are cataloged, verified, validated, and archived their management needs will decrease significantly.  Hence, the DMP will necessarily evolve with time to correspond to changing demands.

Example needs and goals list:

· Networking and communications

· Hire a full-time system support person

· Expand LAN

· Direct e-mail and Internet access for all PCs

· Install Synthesis on all workstations

· Organize and integrate resource data and documents

· Data set documentation

· Catalog I&M reports

· Complete data inventory and Data set Catalog

· Complete FGDC metadata

· Park-level coordination

· Train and involve staff with data management 

· Develop local interactive database system

4.2 Physical Resources

4.2.1 Hardware

This section is a detailed 3-5 year hardware acquisition and obsolescence plan and should be developed in coordination with the regional office, park system administrator, park GIS staff, and cooperating neighboring agencies based on the unit’s GIS Needs Assessment Summary (Appendix 2-1) and information provided in Hardware Inventory section of this plan (section 2.4.4.3). Include in this section a long-term comprehensive evaluation of the network and available hardware. Evaluate the possibility of sharing hardware and disk space with cooperators/regional offices. Consider how data will be stored, shared, and served (network, ftp, CDs) among park staff, regional offices, and the public. Consider how products/graphics will be produced, and the desired sizes of hard copy maps.  Evaluate how much data will be stored at the park and disk space necessary. Additionally, discuss any inherent problems that need to be overcome such as parks network connectivity to the NPS Intranet and Internet. Prioritize hardware procurement. Indicate where the hardware will physically reside. The budget will also be discussed here.

4.2.2 Software

This section is a detailed 3-5 year software implementation plan, and should be developed in coordination with the regional office, parks system administrator, parks GIS staff, and cooperating neighboring agencies.  Use the information in the parks GIS Needs Assessment, and provided in Software Inventory Section of this plan (section 2.2.4) as a basis for development. Software considerations should include database management, GIS modeling and analysis for both raster and vector, map products, support for hardware (i.e. GPS differential correction and output, printing software for larger (raster) data sets), and skill level(s) of the user(s). The budget will be discussed here. In budgeting for software, decide if the park will pay annual right-to-use fees that enable the park to receive software upgrades at no cost, or not paying right-to-use and having to purchase upgrades at full price. The cost savings can be determined based on the length of time the park can justify using dated software. It should prioritize software procurement.  Additionally, explore software acquisition with the ESRI Conservation Grant Program to apply for discounts on ESRI products (often up to 50% savings).

4.2.3 Computer networks and connectivity

Section 2.2.4.3.3 identifies existing computer connectivity and related issues.  In this section, address any foreseen connectivity issues.  Describe potential obstacles to that they pose to data management and develop scenario(s) for dealing with them. 

4.2.4 Facilities

As with computer connectivity, review the existing situation and develop a plan for addressing any issues related to your present facilities.  Developing “schematics” may be helpful. Include office locations for GIS and other data management activities (e.g. local archiving). 

4.2.4.1 GIS locations

Determine and indicate what division(s) will be responsible for overseeing the GIS operation and where it will physically reside.  I&M Networks may need to identify park and/or central office location as well.

4.2.4.2 Other data/information management locations

Determine and indicate what manager(s) and division(s) will be responsible for overseeing data management operations and where they will physically reside.  I&M Networks may need to identify park and/or central office location(s) as well.

4.3 Personnel Resources

4.3.1 Organizational changes

Using the organizational chart developed in section 2.2.4.4 to identify any organizational changes needed to implement an effective data management program, including GIS.  Also, clearly document the reporting and supervision structure for the program.

4.3.2 Division and program roles and responsibilities

This section describes the personnel and budgetary support to the unit’s information management program, including GIS, provided by the various unit divisions. 

4.3.3 Required staff and responsibilities

In this section, provide personnel descriptions for those currently involved in data management activities as well as positions to be added.  Indicate timing, physical and organizational locations, and support requirements.

4.3.3.1 GIS support

Determine and indicate sources of funding, FTE(s) and percentage of time allocated for this operation.  Also include any other support (e.g. administration, grant writing, regional technical assistance, etc.) required.

4.3.3.2 Data management support

Clearly defined areas of responsibility and authority regarding data and computer issues establish chain-of-command and structured working relationships.  Since management boundaries differ at each site--especially in a distributed organization like the NPS, where matters may need resolution at several levels (e.g., park, cluster, division)--each site must evaluate its own unique situation.  Several data administration categories (computer support personnel, data manager, and project manager) with brief job descriptions are reviewed in Appendix 2-13, Data Personnel Hierarchy and Responsibilities.

4.3.3.3 Computer support

Computer support personnel have a primary responsibility to service, install and maintain computer hardware and software, including network systems.  They have full authority in issues of system compatibility, configuration standards, hardware, software, and security.  Computer support personnel generally have no authority or responsibility for data design criteria, maintaining user data, or for carrying out procurement procedures.  Their principal responsibilities are listed in Appendix 2-13.

4.3.3.4 (others as needed)

4.3.4 Training

Training is a necessary element of any sound data and information management program.  Indicate in the following sub-sections what DM training programs will be required by which staff on a one-time or periodic basis.  Also, indicate who will conduct the training (and when, if known). Finally, determine the costs for this training and include it in the budget section below.

4.3.4.1 GIS training

ArcView, GIS Theme Manager, etc.

4.3.4.2 Database/data management training

MS Access, specialty databases for specific applications, etc.

4.3.4.3 Metadata training

FGDC, ESRIs metadata program, Data set Catalogue, etc. 

(See  4 Metadata and http://www.nps.gov/gis for more specific opportunities.)
4.3.4.4 Other training

professional management, data collection protocols, etc.

4.4 Financial Resources

4.4.1 GIS funding requirements

Identify and explain the recurring and one-time costs of the program.  

4.4.2 GIS budget

If the GIS budget is included in a larger data or information budget, skip this section and renumber accordingly.

Include a firm or estimated budget, and if appropriate, alternative budgets and their program implications.  The GIS budget should roll-up into a larger data management, park, or I&M budget.

4.4.3 Data/information management funding requirements

Data management costs generally exceed those required for initial data collection alone.  It is recommended that projects allocate a minimum percentage of project budgets for data and information management.  Independent studies have published estimates of a minimum percentage of project funds that should be allocated to information management.  These estimates range from 10% (NRC 1995) to 18% (GCRP 1992).  Because information management personnel and infrastructure are often inadequate for the task, the NPS I&M Program recommends that 30 to 40% of funding be dedicated to data management and reporting.  

4.4.4 Data/information management budget

Include a firm or estimated budget, and if appropriate, alternative budgets and their program implications.  The data and information management budget should roll-up into a larger park or I&M budget.

Project budgets should specifically include the following under data management: 

· Pre-data collection process

· Data collection

· Data archiving

· Data maintenance

· Data exchange (inc. dissemination, promotion, access, etc.) 

· Special programs, e.g. updating legacy data

· Include for each category: 

· Staff (e.g. how much time is it going to take to do the above steps?)

· Data manager

· Data archivist

· GIS spec.

· Resource mgr

· Computer support

· Other

· Hardware and software 

· Network costs

· Hardware e.g. PCs, printers, etc.

· Software e.g. ArcView, Access, SMMS, etc.

· Archiving and back-up e.g. media

4.5 Data resources

Identify strategies for implementing activities under the following sub-sections.  Indicate how your strategies relate to the management goals and objectives stated above.

4.5.1 Data inventory and metadata

State how your unit will complete and maintain an accurate inventory of data and compile formal metadata for appropriate data sets.

4.5.1.1 Detailed list of ALL data sets and databases (i.e., Dataset Catalog)

State the plan and timeline to complete brief metadata for a comprehensive list of all data sets.

4.5.1.2 Metadata development

State the plan, priorities, and timeline to develop formal metadata for appropriate data sets.

4.5.1.2.1 Spatial data

State the plan, priorities, and timeline to develop FGDC compliant metadata for geospatial data sets.

4.5.1.2.2 Other data

State the plan, priorities, and timeline to develop FGDC compliant metadata for other data, e.g. FGDC NBII biological profile, soil standards (these standards may include the spatial component).

4.5.2 Identified data requirements

4.5.2.1 Spatial data development and acquisition

This section is a detailed data development and acquisition plan, and should be written in coordination with the regional office, national programs, I&M Network, local GIS staff, and cooperating neighboring agencies.  A complete list of all data themes necessary for park applications as well as all data that currently are available is found in the table Data Themes To Be Developed (Appendix 2-4). Use this table to identify outstanding data necessary to acquire or develop by completing the columns referencing the following: 

1. are the data required available (already developed), or do they require developing, 

2. are data available from any known source in digital format, or in hard copy, 

3. if available in digital format, indicate source, scale, resolution, projection, and price, 

4. if only available in hard copy, indicate this, source, and price of hard copy, 

5. prioritize the data acquisition/development. Additionally, estimate price for scanning or digitizing data.  If data have not been developed, indicate procedure for development, whether development is a possibility, source for development, and estimate price and timeline here for each data theme.  

The NPS has a metadata guidelines document indicating the standards for data development and should be followed if applicable (http://129.24.219.65/gis/misc-pages/Contract.htm).

Examples include GPS collection of data including differential correction and output, digitizing or scanning of various features recorded on maps (e.g. cultural sites, vegetation plots, burned areas, soils map, research from universities submitted in report form, historic maps, photos, or documents…).

4.5.2.2 Other identified data requirements

In this section identify any necessary non-spatial data acquisition and development.  This could include inventories, specimen collections, air and water quality time series, bibliographies, etc.

4.6 Plan implementation schedule

When will the planned data management strategies become a reality?  This section should concisely outline the implementation schedule for all aspects of the DMP.  You may elect to combine GIS and non-spatial data implementation schedules, depending on your parks situation.  For this outline they are organized as separate activities.

4.6.1 GIS plan implementation

4.6.1.1 GIS implementation schedule summary and priorities

This information is found in the Implementation Summary Schedule (Appendix 2-14). Provide a timeline for the objectives in GIS Implementation Strategy Section. Present in annual increments if possible. May range up to five years and should: identify individual tasks (i.e. software/hardware procurement, FTE’s, training, acquisition of data, metadata, etc. in the numbered paragraphs below), assign responsibilities to tasks, indicate estimated resources committed (FY and source of funding), and provide a list of products and milestones. 

4.6.1.2 Hardware

Provide a timeline for hardware acquisition and updates as it relates to GIS activities. 

4.6.1.3 Software

Provide a timeline for software acquisition and updates as it relates to GIS activities.

4.6.1.4 Personnel

Provide a timeline for required organizational and personnel changes.

4.6.1.5 Spatial data development and acquisition

4.6.1.6 Data inventory and metadata 

Determine a timeline for inventorying all unit GIS data sets and metadata. Also identify a schedule for periodic updating of the inventory.

4.6.1.7 GIS plan update schedule

Identify the schedule for routine updates to this plan.

4.6.2 Data management plan implementation

4.6.2.1 Hardware

Provide a timeline for hardware acquisition and updates as it relates to DM activities. 

4.6.2.2 Software

Provide a timeline for hardware acquisition and updates as it relates to DM activities. 

4.6.2.3 Personnel

Provide a timeline for required organizational and personnel changes as they relate to data management .

4.6.2.4 Data development and acquisition
4.6.2.5 Data inventory and metadata

Determine a timeline for inventorying all unit data sets and metadata. Also identify a schedule for periodic updating of the inventory.

4.6.2.6 Data management plan update schedule

Action-oriented management plans themselves require periodic review and revision.  How often and with what focus will the DMP be reviewed?  Time frames and will vary by site, but a regular DMP review and update are essential.  An optimal schedule may be to append annual reviews to the DMP for comprehensive inclusion every 5 years.

4.6.2.7 Data management implementation schedule summary and priorities

4.6.3 Other implementation issues

You may wish to include a schedule for validating and updating legacy data sets in this section.

4.7 Standards, guidelines, and policies

Many natural resource and land management units have found it beneficial to develop guidance for how data are managed – from data collection to dissemination and access.  Enter guidance about the following data management phases in the appropriate sub-section.  See Appendix 2-15 for example data management guidelines.

4.7.1 Changes and additions needed

4.7.1.1 Data acquisition and management

4.7.1.2 Data products and distribution

4.7.1.3 Data maintenance and updates

4.7.1.4 Data distribution and archiving

4.7.1.5 Others as needed

7 Maps and Graphics

7.1 Geographic political boundaries map

Include a map depicting the geographical context of the park in relation to major political boundaries as shown.
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7.2 NPS unit boundary map
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2.7.3 Large-scale NPS unit map
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7.4 (other maps and graphics as needed)

Appendix ?? - Data Management Plan Outline: ALL Plan Components

(0.0 Preliminary Materials - no numbers and use headings as appropriate)
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0.2.1 GIS Plan Signatories

0.2.2 Data Management Plan Signatories

(0.3) Executive Summary

0.3.1 GIS Executive Summary (to include budget, personnel information, GRPA goals)
0.3.2 Data and Information Management Executive Summary (may include GIS)

(0.4) Table of Contents
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1.2.2 Data and Information Management
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1.2.3 Resource Management
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4.1.2 Data and Information Management Plan Goals and Objectives (may include GIS)

4.2 Physical Resources 

4.2.1 Hardware

4.2.2 Software

4.2.3 Computer Network(s) and Connectivity

4.2.4 Facilities 

4.2.4.1 GIS Location(s)

4.2.4.2 Other Data/Information Management Location(s)

4.3 Personnel Resources

4.3.1 Organizational Changes

4.3.2 Division and Program Roles and Responsibilities

4.3.3 Required Staff and Responsibilities

4.3.3.1 GIS Support 

4.3.3.2 Data Management Support

4.3.3.x (others as needed, e.g., Computer Support, Network Support, etc.)

4.3.4 Training

4.3.4.1 GIS Training

4.3.4.2 Database/Data Management Training (e.g., MS Access)

4.3.4.3 Metadata Training (NPS and FGDC) 

4.3.4.4 Other Training (computer support, networks, programming, etc.)

4.4 Financial Resources

4.4.1 GIS Funding Requirements

4.4.2 GIS Budget 

4.4.3 Data/Information Management Funding Requirements

4.4.4 Data/Information Management Budget (may include GIS)

4.5 Data Resources

4.5.1 Data Inventory and Metadata

4.5.1.1 Detailed list of ALL data sets and databases (i.e., Data set Catalog)

4.5.1.2 Metadata Development

4.5.1.2.1 Spatial Data (i.e., GIS data to the FGDC Geospatial Standard)

4.5.1.2.2 Other Data (e.g., FGDC Biological Profile or Soil Standard)

4.5.2 Identified Data Requirements

4.5.2.1 Spatial Data Development and Acquisition

4.5.2.x Other Identified Data Requirements

4.6 Plan Implementation Schedule

4.6.1 GIS Plan Implementation 

4.6.1.1 GIS Implementation Schedule Summary and Priorities

4.6.1.2 Hardware

4.6.1.3 Software

4.6.1.4 Personnel

4.6.1.5 Spatial Data Development and Acquisition

4.6.1.6 Data Inventory and Metadata

4.6.1.7 GIS Plan Update Schedule

4.6.2 Data Management Plan Implementation (may include GIS)

4.6.2.1 Hardware

4.6.2.2 Software

4.6.2.3 Personnel

4.6.2.4 Data Development and Acquisition

4.6.2.5 Data Inventory and Metadata

4.6.2.6 Data Management Plan Update Schedule

4.6.2.7 Data Management Implementation Schedule Summary and Priorities

4.6.3 Other Implementation Issues 

4.7 Standards, Guidelines, and Policies

4.7.1 Changes and Additions Needed

4.7.1.1 Data Acquisition and Management

4.7.1.2 Data Products and Distribution

4.7.1.3 Data Maintenance and Updates

4.7.1.4 Data Distribution and Archiving

4.7.1.x Others as Needed

5. Maps and Graphics

5.1 Geographic Political Boundaries Map

5.2 (NPS Unit) Boundary Map

5.3 Large Scale NPS Unit Map

5.x (other maps and graphics as needed)

A. Appendixes

A.1 GIS Needs Assessment Summary

A.2 GIS Applications 

A.3 Database Checklist 

A.4 Existing Digital Spatial Data Checklist

A.5 GIS Data Themes to be Developed

A.6 Geographic Boundaries

A.7 Computer Network and Connectivity Diagram(s)

A.8 Standard Data Directory Structure Diagram(s)

A.9 Sample Internal GIS Project Request Form

A.10 Sample Nondisclosure Agreement for Government Furnished Materials

A.11 GIS Implementation Summary Table
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