Standardization of the Continental Divide National Scenic Trail (CDNST) Data Collection by Implementing INFRA
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Overview TC "Overview" \f C \l "1"  

The Continental Divide National Scenic Trail (CDNST) spans approximately 3100-miles crossing multiple management jurisdictions including the Forest Service (FS), Bureau of Land Management (BLM), National Park Service, State agencies (Montana, Idaho, Wyoming, Colorado, and New Mexico) and private land owners. The Forest Service (FS) is the lead management agency based out of the Lakewood, Colorado’s Regional Office.

Management of the CDNST data collection has been at a minimum as it relates to the Trail’s Geographic Information System (GIS) spatial centerline location and as it relates to the Trail’s attributes and feature descriptions that describe each segment of the centerline. Knowing the location of an object is not particularly useful without a description of the object (AllPoints, 2005). The Colorado Geospatial Coordinating Council’s Statement Draft of Vision, Goals, and Actions (2007) states that:

“Almost all government and private activities depend on reliable information about where things are located. Recently, geospatial technologies (e.g., global positioning systems, aerial imagery and remote sensing, and geographic information systems), and traditional information technologies, such as internet/intranet, have been converging into powerful business platforms that can transform and improve business processes in both the public and private sectors. Effective coordination of geospatial activities among all levels of government and public and private sectors can meet this challenge.”
Current technology is available through the FS integrated data management tool called INFRA. This database is available nationwide to all federal agencies but is not being utilized for the management of CDNST. The FS Infra Steering Committee Charter (FS, 2000) describes INFRA, as having the purpose of gathering, maintaining, and reporting information on all FS constructed features and performing related business operations. The committee charter continues to state that most of the data in INFRA is core data, required by all field offices to conduct daily business. These data are essential for sound decision making and management of National Forest lands, the constructed features on the land, the permits, and contracts that alter the land, and the fiscal items necessary to assure accountability. Since the FS is the lead agency for the CDNST, INFRA is the main data management tool that will be considered for the purposes of this project to enable multi-user CDNST data access on a national level.

Aim of Project TC "Aim of Project" \f C \l "1" 
The purpose of this proposal is to create a systematic approach to collecting CDNST data into one central location by implementing a database system that is currently available through the FS on a national level.

The main research questions I will be asking are:

1) How can the FS use their national infrastructure database (INFRA) with multiple agencies (Bureau of Land Management, State, and National Parks) to collaboratively standardize Trail data collection? 

2) Can the same standardized protocol be utilized by multiple agencies in order to

keep their portion of the CDNST data up-to-date using INFRA or some other standardized method already in place at a national level for that agency?
Background/Justification TC "Background/Justification" \f C \l "1" 

During a recent conversation with Greg Warren (12/18/07), the FS CDNST Administrator, the following concerns were addressed:

· Not all agencies are willing to completely fill in the GIS attribute data which is a major obstacle holding up the continuation of progress in completion of the CDT.  The missing datasets prevent the Trail segments from meeting the certifiable criteria as a National Scenic Trail. There needs to be organized entry of GIS data attribute gaps (completed, not completed, reconstructed, new construction, etc.) along the Trail in a strategic fashion.

· We should be using a single national database for standardization in order to organize all of the CDNST data into a single resource instead of relying on incomplete information supplied by different individual agencies.

· Standardization will enable faster updated data in a more efficient and accurate streamlined process.

Standardization will benefit the FS in the management of the trail by using the database for accountability through accomplishments and being able to publicize the results quicker than is currently possible. The FS will be able to show incentives for funding and provide the information to account for earmarked dollars being spent wisely, which helps support future funding from Congress (Warren, 2008). The overall management of the CDNST will be centralized into one domain for all agencies to access.

· Current Issues TC "Current Issues" \f C \l "2" 
A lack of data consistency, for managing the CDNST, stems from multiple agencies using varying trail management policies. Berelson (2004) explains that a major challenge in watershed based planning and management has been the lack of a consistent and standardized method for delineating watersheds and hydrologic units at multiple, and increasingly finer resolutions. Berelson continues to state that 

“Federal, state, and local agencies, as well as private industry and nonprofit organizations, often work with differing scales, created using different methods and protocols with varying degrees of precision and accuracy and resulting in difficulties for multijurisdictional collaboration. In particular, data sharing and comparison of assessment and monitoring information between sources is hampered by conflicting boundary delineations.”

Even within the smallest units of the CDNST’s managing organization, FS Districts, there is variation in how the CDNST data are managed. This same variation in management also depends on which state the agency resides in.

A second ensuing issue with the lack of cross-jurisdictional agreement is inconsistent GIS attribute coding. This can lead to disagreement in interpreting agreed upon numbering and naming of sections of the CDNST as well as other Trail attribute data. This kind of disagreement can lead to decisions that are subject to different interpretations by multiple local, state, interstate, and federal agencies (Berelson et al., 2004). 

A third reason for inconsistencies in the current CDNST data set is that much of the Trail location comes from a variety of data sources. Some of these sources improperly designate road versus trail as well as the designated usage and other related attributes important for meeting the National Scenic Trail standards. These inconsistencies need to be corrected so they are not included in planning discussions, statistics, etc. (Beck et al., 2004).

Berelson mentions a fourth reason. There is a lack of data consistency stating that some federal agencies, such as the FS, already have existing codes that they were using for planning. As a result they are reluctant to get involved in the creation of a new dataset until they obtain buy in on a national level. Beck (2004) states that expecting all users to immediately switch to a different database, is not feasible in the short-term.

Literature Review TC "Literature Review" \f C \l "1" 
Maintaining an accurate and up-to-date GIS trail inventory is essential for resource planning and management between agencies.  Data integrity and dynamically reflecting corrections and updates to trail alignments and attributes will allow for efficient and effective analysis in a form that is usable to both agency planning staff and the public (Beck et al., 2004). The overall management of the CDNST needs to be centralized into one domain for all managing agencies to access. 

The value of standardizing methods for management and research of the Trail’s georeferenced data expands beyond all boundaries the Trail may cross. Berelson states that such standards facilitate cost savings, time efficiencies, and increased quality assurance in data development, maintenance, and distribution, while supporting a wide range of increasingly complex modeling efforts. Currently, missing datasets prevent Trail segments from meeting the certifiable criteria as a National Scenic Trail. There needs to be organized entry of GIS data attribute gaps (completed, not completed, reconstructed, new construction, etc.) along the Trail in a strategic fashion. Standardization will enable faster updated data in a more efficient and accurate streamlined process (Warren, 2007). 

This literature review will explore comparable approaches for collecting GIS data from multiple agencies into one central location by standardizing a database system that is available on a national level.

· Managing Trails Using Technology TC "Managing Trails Using Technology" \f C \l "2" 
Enterprise deployments of GIS have grown in complexity. To simplify production of GIS, many organizations have adopted a set of standard operations to ensure that the work of maintaining a GIS is performed correctly and consistently (GITA, 2008). With standardization, redundancy in geospatial data is reduced, thereby allowing multiple users to work across political boundaries (Berelson et al., 2004).


GISs provide the required management of increasing volumes of spatially referenced data. GIS tools also assist the user in analyzing observed data and extracting various useful data (DiLuzio, 2002). As an example, a GPS/GIS trail condition inventory not only provides a baseline of trail conditions that can be used to plan and track monitoring efforts but also allows for cost analysis of various trail remedies (Bruehler, 2004). Incorporated into a GIS database, the trail condition inventory provides a virtual toolbox that can be used to determine maintenance needs, establish maintenance priorities, and determine funding needs for trail maintenance (Bruehler, 2004). 


As an example, the City of Seattle Watershed Management Division began a Habitat Conservation Plan (HCP) in the year 2000 with intentions of collecting long term data for monitoring research to establish baseline conditions, track changes through time in habitats and species and monitor road decommissioning to name a few. The decommissioning of roads needs to occur while at the same time roads need to be maintained. Tracking what is done, when it is done and where it is done is an important management function. There was also a need to model access and base decisions on multiple factors including on going fieldwork and retention of core roads for access. With this challenge in mind, linking field observations to their spatial location is a significant challenge (Joselyn, 2002). 

Benefits of the geodatabase are that it unifies in a common location and in a common format all relevant data. Having spatial data that can be manipulated and accessed by a common tool suite will greatly improve data management and maintenance (Joselyn, 2002). The FS will benefit from the standardization in the management of the Trail by using an internal standardized trail database called INFRA for accountability through accomplishments and will be able to publicize the results quicker than is currently possible (Figure 1). The FS will also be able to show incentives for funding and provide the information to account for earmarked dollars being spent wisely, which helps support future funding from Congress for the CDNST (Warren, 2008). 
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· Examples of Management Using Technology TC "Examples of Management Using Technology" \f C \l "2" 
The first step utilized for the Santa Monica Mountains National Recreation Area Interagency Regional Trail Management Plan (TMP) was to develop a GIS-based trail planning inventory to integrate several separate GIS data layers into just one trail database (Beck et al., 2004). Every year this is accomplished for the CDNST by the FS which sends out a data call to every federal agency responsible for a portion of the CDT. These agencies are required to deliver to the FS their updated GIS centerline and related attributes including newly proposed CDT projects. The GIS based trail inventory answers questions such as, what is the current trail use designation or does the trail meet specific standards for National Scenic designation. 

The Santa Monica Mountains National Recreation Area (SMMBRA) used an ArcMap geodatabase to maintain a large network of arc features. It was noticed that it was easy to miss small segments that were not attributed properly during the editing process. One way SMMBRA was able to get around this dilemma was to create attribute fields that were interdependent so that when looking at the attribute value for one field, the values of the other three fields can be inferred or narrowed down. This will apply for a database design for the CDNST as well. There are interdependent variables for the CDNST already created such as a proposed/planned Trail route versus an existing Trail route in relation to the attributes for those routes of designed use or prohibited use. Inconsistencies among these variables are caused by data entry errors and can be more easily recognized within the data fields when using interdependent variables. Beck et al. concludes that their future work on the trail database would ideally involve using a fully functioning versioned multi-user geodatabase. The strategic plan for the CDNST is to utilize multi-user database (INFRA) that is currently accessible nationally through the FS internal network system. 

Another method used by the BLM Glennallen District in Alaska was GPS collected data with post-processing to integrate into their GIS data. These data were shared with anyone who had access to the free ESRI software ArcReader (Bruehler, 2004). What is not mentioned is that this method of data integration won’t work for combining trail data from other BLM districts into one source. This is a stand-alone management practice that is particular to this district. It can be viewed nationally but will not be combined into a single database standard for all BLM trail managers.


When the creation of the standards for the Watershed Boundary Dataset (WBD) began, regional meetings were held to allow developers and users of the dataset to give input into the guidelines. As people began using the standards and creating their dataset, weaknesses in the standard were identified and modifications were made as necessary. For these meetings Microsoft NetMeeting was used to allow live interactive viewing and editing of the proposed watersheds in ArcView, as input was considered by all participants over a phone conference (Berelson et al., 2004). This same process of regional meetings will need to occur for the planning of standards for the CDNST. Interactive live viewing will be considered for a more efficient and less expensive means of negotiation rather than having to incur travel costs as well as fewer meetings with possibly less participation due to the inconvenience.

As with the CDNST, the land ownership in some watershed drainages when completing the WBD was managed by multiple administrative agencies. Precoordination and coordination efforts for completing the WBD sometimes resulted in work share agreements where collaborators would agree to complete the work for a portion of the subbasins spanning a state border or within a forest (Berelson et al., 2004).  Due to the similar nature of crossing management boundaries in multiple locations for the CDNST, this kind of agreement should become part of the process for which management agreement can occur across administrative boundaries. As a current example, the CDNST along the Idaho-Montana border crisscrosses two National Forests multiple times in a span of over 100 miles. There is disagreement between these Forests on who manages what sections and how they manage their sections. The GIS centerline data from these Forests are overlapping with different attributes for the same segments from each Forest. Berelson continues to conclude that in addition to the technical aspects of the project, interagency coordination played an integral and important role in the dataset’s creation. 

Currently, the National Park Service, FS, and BLM all use different georeferenced databases to manage their internal trail data infrastructure. The Appalachian National Scenic Trail’s (ANST) lead agency is the National Park Service (NPS) who currently uses Facility Management Software System (FMSS) for managing their Trail data. FMSS is used nationally by the NPS as their infrastructure database. BLM is using ArcIMS as their internal data infrastructure system to view their trail data and as of 2004, the BLM had minimum trails in the dataset with no capability to take a spatial feature and create a new record on the alphanumeric side (NPS, 2004). There have been trials for integrating each of these systems but so far they have not been successful in the procedure, which illustrates the need for using one system for the CDNST data management such as the FS managing agency database INFRA. When creating the WBD, the BLM funded the development of a GIS based query tool for integrated access to different datasets (Berelson et al., 2004). In the meantime, such a tool may be necessary in order to integrate the different agency data information for the CDNST.

Data Required and Data Sources (In parenthesis) TC "Data Required and Data Sources (In parenthesis)" \f C \l "1" 
· FS Internal access to review the INFRA database Trail standards already implemented (95% completed as of this proposal with permission from Greg Warren-FS). 

· I will need to attend INFRA Training or work directly with the Regional INFRA manager to understand the background of the database (FS). 

· The most up-to-date GIS and Strategic Plan Project Instructions for Completing and Updating CDNST GIS Data (FS). Currently, this protocol is not up to date and LM’s are not following it properly. A meeting will be held in the spring of 2008 to discuss the 2008 FS data call using an updated version of this Strategic Plan as well as meet with the INFRA Regional FS managers to discuss the future direction of CDNST and INFRA.

· Compiled contact list of all Land Managers (LM) throughout the length of the Trail responsible for capturing Trail data into a Geographic Information System (GIS) format or a currently implemented INFRA Trails database (FS).

· GIS Trail data from 2005-present (FS). I currently have the most up-to-date version although due to the data calls occurring the following year after the previous field season, the data is usually a year behind. The current data is already two years old because the last data call was in 2007 for 2006 data. Not only is my data out of date but the FS CDNST Administrator’s data is as well. There is a data call occurring in 2008 for the 2007 updates.

Methodology TC "Methodology" \f C \l "1"  

This project will proceed by filtering through the criteria for a National Scenic Trail in comparison to already established Trail standards used in the FS INFRA database to create a more specified version of the current CDNST GIS attribute feature data necessary for the establishment of a national CDNST INFRA database. 

Once an understanding of the background of the INFRA database is achieved and how INFRA currently relates to Trails, I will be able to start reorganizing what data and how the data are currently requested and submitted during a FS data call.

Communication with key agency partners will be mandatory to make this project a success. There may be some online interactive meetings that occur due to the distances involved between key partners.

I would like to consider a survey for land managers who either manage the Trail on their jurisdiction or work with the Trail data in GIS and/or in the INFRA database. The purpose is to determine their needs and how their needs relate to the process of using INFRA as a land manager. I have documented a few conversations that have randomly occurred in this realm and have attached them in Appendix A.

Timetable

Compiling of documentation has begun and the complete set of GIS Trail data since 2006 has been obtained. The Forest Service INFRA managers have been contacted and are in support. During the summer of 2008 more discussions will occur with the FS managers to ensure the proper steps are taken for standardizing CDNST data collection for use in INFRA.

Once the documentation is sorted out, the specific attributes and features to the CDNST (that may apply to other National Scenic Trails) will be compiled into a pilot data collection effort using INFRA potentially by the next CDNST GIS data call scheduled for January of 2009 by the FS. 

Deliverables TC "Deliverables" \f C \l "1" 

As the project progresses, documentation of the process expected by land managers will become more defined. The following are some of the items that are being considered for the final output of the project:

· Metadata list for CDNST GIS trail attributes & features

· Manuscript on how to input CDNST data into Infra

· Data form

· Manually fill out (non-GIS users)

· Designed for direct input into Infra

Conclusion TC "Conclusion" \f C \l "1" 
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From: Helen C Dyer fhelendyer@fs fed.us]
Sen Monday, March 10, 2008 7:14 AM
To: Kerry Shakarjian

Subject: RE: Trail and road information

Hi Kerry, Let me know if you need any help/info on INFRE. One of the things that we are
trying to do is create 'data dictionaries' that are downloaded to the GPS units so that ve
capture the ‘reguired’ data for our INFRA records.

Please feel free to contact me if you have any questions on the trail/roads data.

Have a great day.

R/Helen



The maps that are produced for presentations, meetings, field verification or navigation are basic final products of a huge background system of information stored within these databases (Figure 2). With a standard database management system, utilization of all the necessary information to make appropriate decisions is at the users’ fingertips.
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Kerry Shakarjian
Friday, February 29,2008 10:03 AM
*Helen C Dyer’

RE: Trail and road information

Helen,

Thank you for the Trail data. I work closely with Greg Varren, CDNST Administrator R2/RO
in Lakewood, on trying to gather updates and verify the Trail data. I might already have
vhat you sent to me but I needed Some verification of what I have verses vhat the Rio
Grande NF has. I understand completely that this is a work in progress.

Thanks again for the data.

I noticed your title in your signature and I wanted to mention that I'm talking with Greg
and a few others in the FS about using INFRA in order to better standardize the
attributes, data collection, and data input of the CDNST for ny masters thesis. Since the
trail crosses the backbone Of the country, it is difficult to get all agencies to £ill in
the attribute data and f£ill it in correctly. I'm trying to centralize this process so that
a majority of agencies along the trail have the same format and use the attribute tables
correctly. I might comtact you in the future regarding INFRA and trail data after a few
initial meetings with INFRL RO folks. Let me know if there is someone you vould rather
refer me to or if you have additional names regarding this topic. Thanks in advance. Any
ideas or suggestions you might have are welcome.

Thanks again,

Rerry Shakarjian
Field Operations Assistant/GIS Technician

Continental Divide Trail Llliance
PO Box 628, Pine, CO 80470
303-838-3760 (P)

303-838-3960 (F)

wuw. cderail.org

Original Hessage
From: Helen C Dyer [mailto:helendyerBfs.fed.us:
Sent: Friday, February 29, 2008 6:23 AN

To: Kerry Shakarjian

Ce: Harold D Dyer

Subject: Trail and road information

Kerry, Attached is the documentation you requested. The files are a work in progress and
are currently and continucusly being updated. If you have any questions please feel free
to contact me.

Future requests need to include a postal address for respomsive records.
Thank You.

R/Helen
RGNF GIS/INFRA Data Services Asst.
(719) 852-6244

(See attached file: CDT FOIA REQUEST.zip)




The main goal of standardization as stated by The Colorado Geospatial Coordinating Council’s Draft Statement of Vision, Goals, and Actions (2007) is to have a well-coordinated system that will allow professionals utilizing geospatial technologies to spend their time applying these technologies to solving problems or supporting their business needs rather than searching for data or figuring out how to use it. 

 The Interagency Trail Data Standards meeting notes (2004) list some issues that need to be addressed overall:

· If the data don’t match, how do we coordinate among the partners to fix it?

· Different symbology

· Some data models have been developed. There are different models that are all different implementations of the Federal Geographic Data Committee initiative. There is no GIS “data czar” that says, “This is the way it will be.”

Similar issues were discussed earlier and will need to be addressed for the CDNST standardization across agencies. Outreach to stakeholders is a key part of the process, to gather input and support for a collaborative effort across agencies (Grady, 2007). 

The FS GIS structure is very large. It is well planned and designed. The data and directory structure are similar across the country. The hardware and networks are similar across the country (AllPoints, 2005). The FS INFRA database is already a national platform used for all kinds of data inventories including other system and non-system trails nationwide. This national platform is a great advantage to build from.

This proposed project would initiate a more standardized method for collaborating data from various agencies across state and federal boundaries in order to establish a database for the CDNST using the internal FS INFRA database. 
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Appendix A TC "Appendix A" \f C \l "1" 
Conversation: Kerry Shakarjian & Jeff Leisy 

Jeff’s Title: Lead Wilderness/Trails Tech Department - Region 2,

       Shoshone National Forest, Wind River Ranger District, Wyoming

RE: Using INFRA for Trails (from a Land Manager perspective)

Date: 3/3/08

· Land managers don’t see the time spent as useful.

· Make it easier by having a form to fill in and have that form be entered into INFRA by someone else.

· The data call is confusing. Too many parameters that are similar such as prohibited use, managed use and allowed use.

· INFRA is set up this way (?)

· We can be managing for a single use (bikes)  but we’re allowing multiple uses. If someone gets hurt and we’re not managing for that use (hike) then is that an issue for a lawsuit?

· Having to separate each section of the CDNST and describe it into parameters of Roads, Proposed, Trail etc. is difficult and time consuming. 

· The CDNST is not just a single trail, it is multiple trails (with different names). 

· INFRA doesn’t like this. 

· The land managers don’t like having to deal with this-confusing. 

· The multiple trail names vs. CDNST are double the work for data attributes and management. 

· Time spent and the worthwhile for the land manager is low

· The trail needs to be advertised to the land managers in a successful positive way to get them more motivated to care about this trail. Right now it’s just a burden.

· Land manager award for their efforts on CDNST (through FS/Continental Divide Trail Alliance-CDTA)

· CDTA in the field as an equal with the LM, take on more responsibility over time-would be appreciated by LM to build stronger partnership

· Better partnership-more can be accomplished


Figure 2 – Database information behind the creations of maps using GIS 


  (Schuurman, 1999).





Figure 1-Infra’s Business Areas Flow Chart (FS, 2004).
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