Responses to questions asked by the ISRP for BPA project #30005

Questions and Responses:

1. What happens after the geomorphology and hydrology of the watershed are evaluated? Are there reasonable actions that can be taken to stabilize the riparian zone or is instability a basic feature of the riparian zone along the Grays River?

We know that the underlying geology of the Grays River watershed is generally unstable.  We also know that there has been extensive logging activity and road construction that have contributed to the instability in the watershed.  Yet, most of the logging and road construction occurred in the 1970’s and the upland areas and riparian corridors have had 25 years or more to recover from these activities.  What we need to understand now is if the instability in the system is increasing, decreasing, or in a somewhat steady state, and where might be the best place to focus our restoration and protection efforts.  

With the vast majority of land (over 96%) in the Grays River subbasin in either private industrial forest or state lands, we expect that the overall trajectory towards riparian and watershed recovery will likely continue with the additional level of protections provided by the new Forests and Fish regulations. Under these regulations, industrial forestland owners will be required to survey their roads and culverts and then identify and repair those that have the potential to contribute excessive sediment to stream channels.  These landowners will also be required to repair passage problems, starting with priority blockages within 5 years.  We will coordinate our assessment and restoration efforts with the major industrial forest owners to identify critical areas to focus these significant protection and restoration efforts.  

While we believe that overall watershed conditions may be improving, we know that significant problems remain to be resolved in the watershed.  We fully expect that we will be able to use the existing data from stream surveys, coupled with the hydrologic and geomorphic assessments, to identify priority areas where restoration actions can make a difference.  The hydrologic model we will develop for the Grays, along with the geomorphological assessment, will give us the ability to answer questions on how various land uses would affect stream flow and sediment transport in the watershed.  We will be able to run simulations for various scenarios that will provide the data we need to prioritize road abandonment and culvert repairs in critical areas, identify areas with unstable slopes that need protection and stabilization, and evaluate the potential for surface soil erosion in each grid cell of the model.  This information will allow us to focus on the highest priority areas to protect and/or restore, and will direct restoration in the critical areas.  We can then work with the major landowners in the basin on setting priorities and implementing critical restoration activities. 

If, through these assessments, we find that there is little we can do to reduce the instability in the short-term, information gathered as part of this project will be invaluable to help various agencies make decisions on fish management and restoration actions that are appropriate considering the trajectory of the system.  

2. The assessment should focus on the upstream processes that would indicate whether the channel movement is much more dynamic than in the past: e.g. is habitat alteration from logging causing downstream instability?  Are there fixable damages?

We will integrate information from a number of different sources in conducting the assessment of the watershed and developing our protection and restoration recommendations.  The Washington Conservation Commission recently published a Limiting Factors Analysis for the Grays River watershed (Wade 2002).  This document includes data from fairly comprehensive stream surveys that date from 1996 on overall riparian and instream conditions, culverts, bank erosion, fish distribution, road crossings and densities, land cover, and overall watershed conditions affecting salmonids in the Grays River.  A number of professionals, familiar with the Grays system also added their knowledge to existing information on watershed conditions. 

The information in this document suggests that road construction and logging have had, and continue to have, significant impacts on overall watershed processes and instream habitat conditions.  Overall, riparian conditions in the Grays watershed rated generally either in “fair” or “poor” shape according to Conservation Commission’s standards.  Yet, the analysis also notes that overall watershed and riparian conditions in the Grays River appear to be improving, especially in reaches upstream of the spawning areas on industrial forestlands.  For example, in the three Watershed Administrative Units above the main spawning reaches, the percentage of surveyed 1000-foot reaches with riparian conditions that fell in the “good” or “fair” category were 12.5% for the West Fork, 75% for the South Fork, and 78% for the Upper Grays (Wade 2002).  Under the new Forest and Fish regulations governing these industrial forests these conditions should continue to improve. 

Overall, land cover also improves in the upper reaches, likely alleviating some of the past impacts from elevated peak flows to downstream reaches.  However, the analysis notes that data are lacking to understand how past alterations and existing land cover and riparian conditions relate to the habitat conditions within the stream channels that fish encounter, and to identify specific actions that we could take to best address these issues. 

The hydrologic model we will develop for the Grays, along with the geomorphological assessment, will give us the ability to answer questions on how existing conditions and various land uses affect stream flow and sediment transport in the watershed.  We will be able to run simulations for various scenarios that will provide the data we need to prioritize road abandonment and culvert repair in specific areas, to evaluate slope stability in mass wasting assessments and identify areas to avoid, and to evaluate the potential for surface soil erosion in each grid cell of the model.  This information should identify both the types of land use activities that contribute to the problems in downstream reaches, and the locations that would be most sensitive to those activities or benefit from protection and restoration.  

 
3. What are the proposed sequence of the watershed assessments and the prioritization of habitat restoration projects?  

The Lower Columbia Fish Recovery Board (LCFRB) is working with a number of local, state, and federal agencies including NMFS, NWPPC, USFWS, WDFW, WDOE, five counties, and 13 cities to develop a Recovery Plan for all listed anadromous salmonids in the lower Columbia.  As part of this recovery planning effort, the LCFRB is also working with the NWPPC to develop Subbasin Plans for the region that are consistent with recovery plans for the Washington tributaries.  

Initial work on these and other plans has determined that few, if any, watersheds in the lower Columbia have sufficient data to make explicit connections between land use, habitat conditions, and fish abundance and productivity.  To gather this information in a coordinated manner the LCFRB is conducting a number of subbasin/watershed assessments across the region including the Grays River.  

After reviewing a number of watershed assessment guidance documents from around the region, the LCFRB proposes to use the NWPPC’s Watershed Assessment Template  (NWPPC 2000) to direct subbasin and watershed assessment work in the lower Columbia that will then be incorporated into the recovery and subbasin plans. This template includes most, if not all, of the elements and analysis needed for developing management and recovery plans for lower Columbia tributaries for anadromous salmonids.  

The Template also provides guidance for prioritization of collection and analysis of data at finer scales.  While the information necessary to cover all the elements in this assessment template does not exist for most streams, the overall goal is to eventually fill in all elements of the assessment template at a sufficient level of detail to understand and describe the habitat conditions in the watershed necessary to maintain viable populations of anadromous salmonids.  

Linked to this Assessment Template is the LCFRB’s Watershed Assessment Approaches document.  This document outlines a process for conducting watershed assessments that will provide consistency both within watersheds and across the lower Columbia region.   The assessment approach is based on Washington State’s Guidance for Watershed Assessment Document (JNRC 2001).  The Watershed Assessment Approach takes a stepped approach that includes:

· Step 1 (region-wide data collection and prioritization) of the assessment approach gathers all existing data on watershed conditions and stock status, and then uses this information, products from NMFS’s Technical Review Team (TRT), and EDT to help prioritize subbasins for additional assessment work.  
· Step 2 (Subbasin Characterization and Additional Assessment Needs) uses existing information to develop a landscape/watershed analysis that identifies and describes habitat-forming processes and the causes of change within each subbasin, additional assessment needs in the subbasin, and priority areas for protection and restoration in the subbasin (this may be accomplished using a comprehensive EDT analysis, linked with land use data). 
· Step 3 (Detailed subbasin assessment plan) is the development of a detailed watershed/subbasin assessment plan that identifies prioritized assessment needs and specific approaches for gathering data within prioritized streams/reaches.  This document becomes the scope of work for what types of additional assessment work are needed within a subbasin, where this assessment work is needed, and the protocols that will be used to collect the data and monitor conditions over time.  
· Step 4 (Complete Subbasin Assessment Template) will gather the data necessary to fill critical data gaps and then complete the subbasin assessment template.  This document will include strategies and action plans for protection and restoration efforts in the subbasin and across the lower Columbia for each species of interest. 
The LCFRB, with the help of WDFW, WDOE, and various federal agencies, plans on completing Steps 1-3 by the end of 2002 for all Washington subbasins within the lower Columbia, including the Grays River Subbasin.  We already have a considerable amount of the data collected that will help direct many of the decisions regarding overall restoration and protection priorities.  We have databases and GIS coverages on hydrography, transportation, land use, fish distribution, migration barriers, riparian conditions, bank erosion, some recent water quality data, and various in-stream channel conditions for a majority of the watershed.  This data points to specific areas within the watershed that require protection, restoration, and additional assessment.  The Grays River Watershed and Biological Assessment (i.e., this project) will fill many of the assessment needs that have been already identified.  

Some of the identified data gaps that the Grays River Assessment will fill include the location and quantity of excessive sediment inputs, sediment transport and water routing, data on fish distribution and utilization by life-history stages, connections between existing habitat conditions and fish productivity, priority habitat locations, and a better understanding of the trajectory of watershed recovery.  

Significant monitoring efforts are also underway in the lower river that will help characterize habitat conditions, and juvenile fish distribution, abundance, and survival within the restored floodplain and estuarine habitats.  With this assortment of data we will be able to complete Step 4 of the Assessment Approach and identify specific actions that we can to take to protect, restore and enhance fish habitat throughout the subbasin.  

4. Better describe the efforts to protect chum across the region.

As noted by the ISRP, this proposal fits well into regional programs and is well connected to other projects. The prioritized list of actions will be available to be integrated into other projects. 

The following response summarizes past, proposed, and future efforts on the Grays River.  The results from the proposed Grays River assessment will play an important role in the recovery and re-introduction efforts in other areas of the lower Columbia River.  

Past efforts (through FY 2002)

As the ISRP noted, Grays River stock are an important, unique genetic group of threatened salmon.  However, due to the unstable nature of chum habitat in the Grays River and the loss of the only protected spawning habitat within the basin (Gorley Springs) in December 1999, the Grays River chum stock is even more vulnerable to future catastrophic disturbances.  Therefore, actions have been taken to maintain this population while the effects of the loss of the protected spawning habitat and potential for habitat improvements within the watershed are being assessed. These actions include the following steps:

Step # 1  Help maintain, and if possible increase, the Grays River chum population through brood stock collection;

Step # 2  Release Grays River stock in the Chinook River to increase distribution and abundance;

Step # 3  Acquire conservation easements and land acquisitions to protect potential spawning and rearing habitat in the Grays and Chinook rivers.  

The plan to increase the Grays River chum population, which had remained chronically low but stable for many years, was to collect brood stock from the Grays River and release the progeny back into the river for up to three complete cycles (12 years).  In the event the stock showed signs of increased abundance before the three complete cycles, the brood stock collection for the Grays River would be terminated.  If the population did not increase at the end of three complete cycles, it would be terminated as it was assumed that some other limiting factor was affecting abundance.  The Hatchery Genetic Management Plan (HGMP) for the Grays River describes the brood stock collection plans.  A copy of the HGMP is attached.

Another objective of the original brood stock collection in the Grays River was to re-introduce a Columbia River stock into the Chinook River basin.  It replaced Willapa Bay stock that had been successfully released at Sea Resources Hatchery for many years.  Now, Grays River origin chum are released into the Chinook River to increase geographic distribution and abundance of the Grays River stock.  

Efforts have begun to protect potential rearing and spawning habitat in the Chinook and Grays River watersheds.  To date, over $7 million of non-BPA funds have been spent on conservation easements and land acquisitions in the two watersheds.  

Proposed efforts (FY 2003-2005)

Proposed efforts within the region for FY 2003-2005 build and expand on the past efforts.  The actions could include:

Step # 1  Continue brood stock collection on the Grays River for release in the Grays and Chinook rivers to maintain or increase the population size;

Step # 2  Conduct spawning ground surveys and sample the returns to determine whether brood stock efforts have been successful to maintain or increase the population size of Grays River chum stock;

Step # 3  Sample returns from outside the Grays and Chinook rivers to determine whether straying is occurring from the brood stock program;

Step # 4   Map the spawning distribution and habitat use to qualify and quantify existing habitat in the Grays River;

Step # 5  Estimate the carrying capacity for chum salmon on the Grays River based on spawning ground counts and the amount of area in which they spawn;  

Step # 6  Conduct a full geomorphic assessment of the Grays River watershed to better understand current habitat conditions and predict future conditions that might impact chum production;

Step # 7 Continue pursuing conservation easements and land acquisitions in the Grays and Chinook rivers to protect the rearing and spawning habitat.   

Depending upon availability of state funding, brood stock collection efforts are expected to continue on the Grays River.  Progeny are expected to be released into the Grays and Chinook rivers.  

Adults will begin returning to the Grays and Chinook rivers from the brood stock collection efforts at Grays River during this period.  The contribution of the hatchery fish at the hatcheries and on the spawning grounds will be measured by the collection of thermally marked otoliths. From spawning ground surveys and recovery of the marked otoliths, egg-to-adult survival rates from these artificially produced fish will be generated.  Our Grays River Assessment proposal will collect the data necessary to determine these survival rates.    

Stray rates of the artificially produced fish will also be estimated.  Otoliths will be collected from spawning ground surveys outside the Grays River basin.  This work will be conducted under another BPA project.

A major objective of the Grays River Assessment proposal is to map the distribution of the Grays River natural-spawning chum population and collect habitat use information.  The proposal will track the Grays River chum natural spawning distribution under existing conditions over the course of three years, likely under different water flows. This information will be valuable in comparing population size, distribution, and estimating the amount of spawning area utilized before and after any habitat improvements.

Habitat use information on the Grays River will be focused on the spawning areas identified during the spawning ground surveys.  The habitat use data collection would be expanded to include areas of non-use in the surrounding area.  A comparison between the two areas could be used to determine whether similar spawning habitat conditions are located in the non-use area.

By combining the spawning ground counts and mapping of the known spawning area, it may be possible to estimate the spawning capacity for the Grays River.  Population estimates using the Area Under the Curve Method could be generated from the spawning ground counts.  The mapping of the spawning area would quantify the amount of habitat being utilized. Preferred spawning densities for non-Columbia areas of ½ female per meter-square could be applied to the amount of spawning habitat being utilized to determine the carrying capacity.      

The grays River Assessment proposal would also conduct a full geomorphic assessment of the Grays River watershed from the headwaters to the mouth.  It will identify current habitat conditions and provide insight into potential future conditions.  It will provide recommendations for improvements, both short and long term.  At the end of FY 2005, a prioritized list a habitat improvements in the Grays River basin will provide better direction for chum restoration and protection efforts.

Future efforts (beyond FY 2005)

The ultimate goal is to restore and protect the habitat in the Chinook and Grays rivers so the Grays River stock becomes self-sustaining through natural production.  If returns continue to be below the carrying capacity of the available spawning habitat, brood stock collection and habitat improvements could be continued, or other production areas could be enhanced.  

In the event chum fully seed the spawning habitat in the Grays or Chinook river systems, efforts could begin to re-introduce Grays River stock into suitable areas between Grays River and Bonneville. The steps for recovery efforts in those areas would be essentially the same as those for the proposed for the Grays River.

The amount of supplementation into the areas between Grays River and Bonneville would depend on abundance and genetic makeup of chum salmon found in the historical spawning grounds from Grays River to Bonneville.  This work is being accomplished under BPA Project titled “Evaluate Spawning of Fall Chinook and Chum Just Below the Four Lowermost Mainstem Columbia Dams”, Project # 199900301.    

Evaluation and monitoring of habitat restoration, brood stock supplementation, and resulting juvenile production will also play a major role in determining the success of recovery efforts for Columbia River chum.  Egg-to-fry and egg-to-adult survival rates are critical components of the evaluation.  The Monitoring and Evaluation Plan for the Duncan Creek Chum Salmon Re-Introduction Program provides detailed instructions to evaluate the success of the lower Columbia River chum recovery efforts.  A copy is attached. 

5.  What are the prospects for sedimentation in the lower river at the confluence of the Grays River with the Columbia?  Is this a limiting factor?

What data there is suggests that sedimentation and aggrading stream channels are likely problems throughout the lower river.  Local landowners in the lower river have experienced significant and frequent flooding events.  Certainly, the extensive diking along most of the lower river has contributed to the problems, as has road construction and logging in the generally unstable upper watershed.  

The Lower Columbia Fish Recovery Board has prioritized protection and restoration of floodplain habitats in the lower Grays River.  Subsequently, a number of floodplain acquisition and restoration projects in the lower Grays River have been forwarded to Washington State’s Salmon Recovery Funding Board for funding over the last three years. There is now a significant refuge of some 1,500 acres of connected floodplain and estuarine projects developing in the lower Grays that should help mitigate some of the sediment problems in the lower river.  Removal of tidegates, and dike breaching is underway or planned for most of this area, creating significant additional flood storage capacity and areas for sediment deposition, and restoring floodplain and estuarine functions in the lower river.  

The Limiting Factors Analysis for the Grays River (Wade 2002) and the Subbasin Summary for the Grays identified potential problems with sedimentation in the lower Grays River and Grays Bay.   Some of the problems noted were potential passage problems across the Grays River bar during low flow periods, loss of pool habitat and channel complexity in the lower river, and possibly excessive predation in the shallow water near the mouth.  Diking and tide gates have confined sediment loads to the main river channel along most of the lower river.  The ongoing program to acquire and restore floodplain habitat in the lower Grays should promote sediment deposition outside the main channel, increase channel complexity, and provide critical off-channel rearing and feeding habitat for multiple salmonid species.  

The Grays River assessment proposal focuses on the major spawning grounds for chum and chinook and the watershed upstream of the spawning grounds.  The major reasons for this focus included:

1. That the lack of stable spawning habitat is considered the primary physical limitation on Grays River chum production today (Subbasin Summary 2001, Washington Conservation Commission 2002; NWPPC 1990).  Therefore, we focused our assessments efforts on determining the most appropriate actions to address this problem.  

2. The data and models from this assessment will support at the least a qualitative assessment of hydrologic inputs and sediment transport through the lower river.  This data can likely be used to determine appropriate actions to address sediment deposition in the lower river, and provide guidance for any additional assessments that may be needed. 

3. The assessment was focused to meet needs identified in the Subbasin Summary, the Biological Opinion for the operation of the Federal power system, and the Limiting Factors Analysis, all of which focused on the need to understand what is limiting chum salmon production in Columbia River tributaries. 

4. There is a significant protection and restoration program already underway that should address most of the limiting factors for salmonid production in the lower river.

5. The lower Grays River and Grays Bay is tidally influenced with multiple additional inputs to the system.  Modeling this area would significantly complicate any hydrologic analysis, and significantly increase the cost of the analysis.   
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