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Task description





Task 4.5	Establish a recommended procedure for long-term maintenance of the 100K river reach system, either through StreamNet or some other means.





		Products:   Draft and final recommendation.





Overview  





This paper presents recommendations for maintaining the Pacific Northwest portion of the 1:100,000-scale river reach system currently being prepared through the National Hydrographic Data (NHD) project.�  It begins with a brief history of river reach system activities in the Pacific Northwest and then proceeds to a description of the basic issues that need to be resolved.  It concludes with recommendations concerning 1) goals and objectives for the maintenance effort, 2) actions that should be taken, 3) who should be responsible for maintenance, and 4) how maintenance should be funded.  





Background





History. This section of the paper presents historic background regarding the river reach system in the Pacific Northwest.  StreamNet and its predecessor projects have been involved with the EPA river reach system for over ten years.  This relationship began in 1984 when the Bonneville Power Administration convened a panel of technical experts to address issues related to the organization of hydrologic data compiled through the Northwest Power Planning Council’s Hydro Assessment Study.  The panel was to look at two topics.  First, BPA wished to create a common means for managing stream-related data among the four Pacific Northwestern states.  Second, there was a compelling need to display these data in a graphic format.  The BPA-sponsored panel recommended that the region adopt the EPA 1:250,000 river reach system as a common foundation for organizing data.  It further recommended that the region create a spatial complement to the river reach system using geographic information system (GIS) technology and 1:250,000-scale USGS hydrography.  





Beginning in 1985 BPA and state fish and wildlife agencies worked cooperatively to develop this system and to transfer applicable data to it.  By 1987 the system was in place and had become the standard system for organizing aquatic data, both at the regional level and within each of the four states.  The model for managing this system called for each state to manage the system within its boundaries, with financial and technical assistance provided through BPA.  EPA and USGS were also active participants in this effort, providing both funding and technical assistance.  Coordination between Idaho, Oregon, and Washington was facilitated by the fact that all three states were within the same EPA and USGS regions.  Additionally, large portions of each of these states fell within the Columbia River Basin, the purview of the NPPC Fish and Wildlife Program and, therefore, the area eligible for BPA funding under the Program.  Eastern Montana was problematic in that it was outside of both the EPA and USGS Pacific Northwest regions and the Fish and Wildlife Program.  As a result, technological advances in that area lagged behind the rest of the region.   





By 1989 there was common agreement that a 1:250,000-scale system was not adequate for all of the region’s needs.  Some state agencies, notably water resource and state lands departments, were beginning to compile data at the 1:100,000-scale. Faced with increased pressure to address endangered species and old growth issues, some national forests were also began using this finer resolution.  From a Fish and Wildlife Program perspective, the short-comings of the 1:250,000-scale system were becoming apparent.  Increased interest in watershed-level planning, and especially the need to address critical spawning and rearing habitat, called for greater resolution.  Also, there was interest in gaining access to data being developed by others at the 1:100,000-scale and in having Fish and Wildlife Program data made available to these other users.  Further, by the late 1980s there was common agreement that effective Program implementation would require cooperative, interagency action and that a common and mutually beneficial stream ordering system would help to facilitate this cooperation.  





Accordingly, BPA, NPPC, and USGS collectively embarked on development of a 1:100,000-scale system (the PNW).  Making the 1:100,000-scale system useful for Fish and Wildlife Program purposes involved two major tasks: 1) development of a reach numbering system that would accommodate the increased number of arcs and headwater streams, and 2) linking this system to a corresponding spatial data system.  Work on this commenced in 1988-89.  BPA provided the majority of the funds for this.  EPA and USGS also provided funding.  USGS assumed responsibility for technical development.  





Beginning in 1991 the PNW was made available to the states and others. The Washington Department of Wildlife was the first state agency to make extensive use of the PNW.  That agency used the PNW as the basis for a major update of fish distribution and later transferred applicable data from the earlier Pacific Northwest Rivers Study.  Other states subsequently adopted the PNW to varying degrees.  The PNW did not include eastern Montana so that state was placed in the position of using (and maintaining) both the 100K and the 250K systems.  Through the use of the PNW for data compilation the states also began to assume management of a state version of the PNW, including error correction, adding of streams, and other revisions and enhancements.  While an effort was made to maintain consistency between the regional PNW and the state versions, differences were inevitable.  





Current Applications.  The 1:100,000-scale hydrography is now used as a standard building block for StreamNet data development.  To date, its principal use has been in the development of a comprehensive species distribution data layer.  In addition, starting in FY 97 all new data is being linked to this system.  Plans call for transferring other StreamNet data to the 1:100,000-scale hydrography, notably salmon and steelhead production trend data.�  





The 1:100,000-scale hydrography is also being used by federal and state agencies for other related data development activities.  The Interior Columbia Basin Ecosystem Management Project undertaken by the USFS and BLM has made extensive use of the PNW.  EPA is actively pursuing linking its water quality data to the 1:100,000 system.  StreamNet is a participant in the Interorganizational Resource Information Coordination Council (IRICC) and has been instrumental in the preparation of an IRICC Fish/Hydrography Strike Team report that contains a recommendation for a common hydrographic data coding system.  The IRICC recommendation calls for development of a common stream ID linked to the 1:100,000-scale river reach system.  Implementation of the Strike Team’s recommendation will further institutionalize the 1:100,000-scale system as the standard for data development throughout the region.





All indications suggest that the 1:100,000-scale river reach system will be a fundamental building block for future aquatic data development throughout the Pacific Northwest.  It is therefore of critical importance that the system be managed in such a way that will ensure the system fulfills its promise.





NHD Project.  By the mid-1990s, an effort had begun at the national level to create a nationally standard 1:100,000-scale river reach system.  StreamNet and StreamNet-affiliated agencies have been active participants in this National Hydrographic Data (NHD) projectduct and it was agreed that the PNW would form the basis for the Pacific Northwest portion of the NHD hydrography.  In cooperation with USGS and the states, StreamNet prepared a “stream routing” for the 1:100,000 hydrography and is conducting a “visual pass” of the draft NHD product for the four Pacific Northwest states.  By the fall of 1997 the NHD is scheduled for completion.  At that point the resultant data is slated to be turned over to other entities for maintenance.  





Issues





Limitations in the NHD.  It would be wrong to suggest that the NHD product will serve the region’s needs without additional work.  One major issue is that StreamNet-affiliated agencies have expended considerable effort on both data development and system enhancement with the existing PNW.  A cross reference will therefore be needed to transfer existing data and features to the NHD.  In addition, it is inevitable that there will be numerous errors that will need to be corrected.   Also, while a significant improvement over the current 1:100,000, the NHD product will not provide all of the technical capacities necessary to meet the region’s needs.  For example, the NHD product does not include stream IDs, stream routing, or annotation.  Significant work will be needed in the areas of stream routing, annotation, etc. if the end product is to fully meet the region’s needs.   





Applications Requiring Finer Resolution.  The 1:100,000-scale hydrography represents a significant enhancement over the 1:250,000-scale hydrography that was the previous standard for regional data development.  Findings to date indicate that 1:100,000 resolution maps are consistent with current knowledge on the distribution and biology of native fish.� The vast size of the Pacific Northwest and the technical considerations that accompany maintenance of a system of this extent also suggest the appropriateness of the 1:100,000-scale hydrography for regional applications.  





Nonetheless, there are important applications that require a finer level of resolution.  These may include federal land management activities within a small watershed, headwater habitat management, and local water resource management.  For these applications the 1:24,000-scale hydrography is arguably more appropriate.�  





Past experience with the 1:250, 1:100, and 1:24 scales suggests that significant benefit can be realized through development of a system that allows for interchange among these scales.  From the regional perspective, there is advantage to being able to “roll up” data collected at the finer resolution for regional uses.  From the local area land managers perspective, the 1:100,000-scale system offers significant infrastructure advantages as well as the opportunity to tap into a wealth of data available at that scale.  What is needed, therefore, is a 1:100,000-scale system with the technical capacity to interact with other scales, both displaying summary data at the 1:250,000 scale, and interchanging data with the 1:24,000 scale.  The technical process for interchange between the 1:00,000 and 1:24,000 scales has been the subject of a previous StreamNet white paper and tests in applying these processes by the USFS and WDFW have been successful.  The real issue, then, is the development of the appropriate administrative structures for facilitating this interchange.     





Region-wide Consistency.  The most significant issue to be addressed in the development of a long-term maintenance strategy is the historic lack of consistency between states.  While the PNW was prepared at the regional level by the USGS, much of the actual data development has been at the state level.  As the states used the PNW they adapted it to meet legitimate needs, adding streams, and changing database structure.  One of the most significant problems was treatment of border hucs.  In some cases the system was cut off at state lines.  In others, two states created different systems for the same hucs.  While there has been continuing efforts by the states, USGS, and PSMFC to coordinate activities, inconsistencies have persisted.  The severity of this issue was born out as the PNW was prepared for delivery to the national NHD team, where it was found that, while all had adhered to the same basic standards, none of the four state products matched with the others.  Considerable effort was required to rectify differences and provide a consistent product. 





There are  a variety of reasons for the historical inconsistencies.  Predominant among these is the fact that, as is typical with computer technology, there are a variety of approaches to resolving technical problems and, while all may be adequate to meet the needs of a given state, the end result is four products with different technical constructs.  To the extent that applications are confined within state boundaries this inconsistency might not be a significant issue. However, when applications transcend state lines, as is the case with several federal land management units and the NPPC Fish and Wildlife Program, the issue is very significant. This is especially so when dealing with large rivers that form the boundary between two states or for the so-called “border hucs” where a watershed is located in two (and sometimes three) states.  In these interstate watersheds it is especially important to have consistent standards and protocol.  





The inevitable conclusion is that it is extremely difficult to maintain consistency when various parts of the river reach system are being managed in different locations.   However, while the need for interstate consistency would indicate the need for a strong central role, there is also a recognition that error correction and data enhancements can, in many instances, be best addressed at a state or federal land management unit level where the people involved are familiar with the streams in question, are most likely to be made aware of technical errors, and have a significant stake in creating an errorless system.





The need, then, is to create an administrative structure that allows for appropriate regional standards and management control while providing for active state and federal land management agency participation. 





Recommendations





This section contains recommendations related to 1) goals and objectives, 2) maintenance activities, 3) maintenance responsibilities, and 4) funding.





Goals and Objectives.  The acknowledged long-term goal for the 1:100,000-scale hydrographic system is to provide a hydrological and geographical reference system that can serve as a fundamental building block for aquatic data systems within the Pacific Northwest.  Within this broad goal, it is recommended that the system’s maintenance strategy should seek to meet the following specific objectives:


 


The system should be consistent throughout the entire four state Pacific Northwest region and allow for use at a variety of levels including the entire region, the Columbia Basin, a state, or a watershed (including a multi-state watershed).





The system should retain consistency with the national standards established through the NHD.





The system should allow for, and promote, interagency cooperation in data development and delivery.





The system should meet the needs of a variety of users, specifically including - but not limited to - the regional Fish and Wildlife Program, state resource agencies, and federal land managers.


 


The system should be capable of incorporating data developed at a variety of scales.  More specifically, at the least, the system should be capable of incorporating all streams providing habitat for native anadromous and resident salmonids. 





Maintenance Activities.  Several actions must be undertaken if the 1:100,000-scale hydrography is to meet the region’s needs.  It is recommended that the region’s river reach maintenance strategy include the following tasks: 





1.  Transition to the NHD.  The first order of priority must be to manage the transition from the existing PNW to the NHD.  The NHD will need to be installed and a cross reference will need to be made between the NHD and the PNW in order that data attached to the PNW might be ported to the new system.  More immediately, in recognition of the probability that the actual delivery of the NHD product may take longer than anticipated, mechanisms will need to be put in place to ensure that the region can proceed with its data development activities whether or not the NHD is operational.





2. Error Correction.  The final NHD product is certain to contain errors. During the first year of maintenance error correction is certain to be a priority task.  The need for error correction will diminish after the initial maintenance phase but will always be needed, especially as new features are added to the system.  





3. Adding Streams.  There will be an ongoing need to add streams to the system and to address the resultant subdividing of river reaches.  This will involve both a graphic component (actually adding the line work to the digital line graphs) and a database component (reconciling the numeric river reach system).  The regional coordinator’s role will include a) development of procedures to facilitate the addition of streams by states and federal managers, b) managing the process by which streams are added, c) in some cases actually adding streams, and d) consolidation into the regional system of stream additions made by others.  (Central to this must be some means - such and a check out - check in procedure that will ensure that two entities are not working to enhance the stream coverage in the same area at the same time using different procedures.)





4. Stream Numbering and Routing.  While considerable time has been expended in developing stream numbering (LLID) and routing, this will need to be revisited once the NHD product is completed to ensure that errors are corrected, that a cross reference is created between the NHD and PNW, and that the system is otherwise operating properly.  Maintenance of the stream numbering and routing system will remain a high priority component as the system evolves in the future.  A principal component of this must be the development of educational materials, protocol, map products, etc. that can help facilitate use of the referencing system by field biologists.   





5. System Enhancements.  Several potential enhancements have been identified that, while not of immediate priority, should be addressed if the system is to reach its full potential.  Linking lakes, ponds, and wetlands to the hydrographic data layer is one such enhancement.  Stream annotation is another.  Incorporation into the database of other hydrographic data such as stream order, 5th and 6th level hucs, etc. are additional possibilities. 





6. Database Management.  This task involves the underlying technical database management, including documentation, that is required to keep a data system of this type in operation. 





7. Data Access.  Suitable means for providing the 1:100,000-scale hydrography to potential users will need to be devised, including providing updates as the system is enhanced.  To be effective, hydrographic data layers should be available for a variety of uses at a variety of geographic scales, including the entire region, a state, the Columbia Basin, an NPPC subbasin, or a watershed.  FTP via the StreamNet home page, a CD-based distributed system, and custom services are among the electronic data delivery mechanisms that may be employed.  There may be a need for a hardcopy atlas suitable for use in the field and by those not having access to computer technology.  





8.  Education and Technical Assistance.  To make the system operational across a number of organizations will require a significant investment in educational materials as well as some amount of ongoing technical assistance.





9.  Coordination with the National NHD.  Managers of the 1:100,000 hydrography in the Pacific Northwest must maintain ongoing communication with the national NHD effort in order to ensure compatibility.  Specific tasks will include providing updated versions of the Pacific Northwest product to the national NHD, making revisions to the Pacific Northwest product as the national product evolves, and providing policy and technical advise to the national effort.





10.  Coordination within the Region.  The principal coordination need is among the primary participants, namely the four states and federal land management agencies.  If a coordination team is established facilitation of activities will be a regional responsibility.  There will also likely be need for coordination with other regional GIS and hydrologic data efforts.


  


Management Responsibility.  Several factors must be considered in the preparation of a recommendation concerning the entity- or entities - that will assume overall responsibility for management of the 1:00,000-scale hydrography.  Among these are 1) technical capacity, 2) long-term commitment to the use of the system, 3) efficiency, 4) ability to serve multiple users, and 5) ability to achieve regionwide consistency.  Of these, the last - regionwide consistency - is paramount.   





The options that have been considered include 1) independent management within each state using a means of the state’s choosing, 2) independent management within each state with regional coordination, 3) management at the regional level, and 4) management at the regional level with active participation by the states.  Given that both the region and the states have a stake in the outcome, and have capabilities that might contribute to the system’s ultimate success, options 2 and 4 offer significant advantages over the others.  Of these, option 4 is most likely to result in a regionally consistent product and arguably provides the best means to ensure that the needs of multiple users are served.  Option 4 also offers an economy of scale that would not be possible with a decentralized management strategy.  With regard to the other criteria - technical capacity and long-term commitment to the use of the system - both options are roughly equivalent.  Given these considerations, option 4 is recommended.  





Under this option, an entity would be identified to coordinate the effort region-wide.  This entity would hire - or contract with - a technical coordinator who would have responsibility for implementing the eight tasks identified above.  Each of the four states would designate a technical representative to serve with the regional entity on a river reach system technical team.   It may also be appropriate to expand this team to include the Forest Service and the Bureau of Land Management as these federal land management agencies will also be making significant use of the river reach system.  Institutionally, it may also be worthwhile to explore the possibility of affiliating this effort with the IRICC.   Under this model, the states, and the federal land managers, would each have a role in management of the system, for example, by adding streams to meet their applications, error correction, etc. 





The next question, then, is what entity should be charged with region-wide coordination responsibility.  Essentially, this entity must have technical capacity, commitment, and a region-wide orientation.  The options include a federal agency with region-wide responsibilities, including EPA, USGS, and BPA, or a regional body, such as the Northwest Power Planning Council, the Columbia Basin Fish and Wildlife Authority, or the Pacific State Marine Fisheries Commission (as regional coordinator of the StreamNet project). 





Of the federal possibilities, the USGS would appear to be the likely candidate due to both technical experience and compatibility of this program with agency mission.  Of the regional entities PSMFC (StreamNet) would appear to be the likely candidate due to its prior involvement with development of the reach system, technical capacity, and need for the resultant product.





Either of these options - USGS or PSMFC - would meet the regional need.  However, USGS has indicated that, due to other obligations, it would prefer that another entity take on this responsibility.  With this in mind, it is recommended that maintenance responsibility - at least initially - be assigned to StreamNet.  The rationale for assigning responsibility to StreamNet is threefold.  First, StreamNet is region-wide in scope and has detailed experience with the river reach system.  Second, StreamNet is a principal user of the system and has a long-term stake in seeing that it is properly implemented.  Third, StreamNet has in place a mechanism for interagency coordination on river reach system issues.  If this option is selected, implementation would be through the existing StreamNet management structure, though for staffing and funding purposes it is recommended that maintenance of the 100,000-scale hydrography be considered a separate project.  





StreamNet management would likely involve securing the services of one person, via new hire, contract, or detail.  The technical expertise needed for this would equate to a GS-9/11.  It may be necessary 
