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Collection of baseline measurements of flow, temperature, channel morphology, riparian condition, and benthic macroinvertebrates, Trout Creek, Oregon -

Response to ISRP comments June 18, 2001

In the Trout Creek basin, there are three proposed projects that are interconnected.  Two of these projects are ongoing and one is newly proposed. Table 1 summarizes the lead agency,  primary tasks, and the monitoring and evaluation (M&E) and operation and maintenance (O&M) activities of each project. Table 2 summarizes the interaction among projects. Specific responses to ISRP comments regarding project  25040 follow the tables.   
Table 1.

Agency performing lead work (Project ID)
Tasks
Monitoring and Evaluation
Operation and Maintenance

SWCD

(199802800)
Develop watershed assessment and long-range plan, act as USACE contract lead (channel restoration), develop upland conservation plans, replace pushup dams, develop offsite watering, coordinate with ODFW and USGS.
Project effectiveness (Projects completed on time, within budget, and with desired results). 
USDA easement agreements with landowners

ODFW

(199404200)
Riparian fencing, stream gages, bank stabilization, offsite water development, coordinate with SWCD and USGS, lead on biological monitoring of projects and system.
Redd count, smolt estimates, project area photo points, channel cross-sectional profile, basin-wide temperature.
Approximately 140 miles of fencing, offsite water, and instream work 

USGS

(25040)
Develop and implement a system-level monitoring and evaluation plan and coordinate with SWCD and ODFW.
Detailed monitoring on USACE project area only (a 10 mile reach in first phase).
Instruments and gages 

Table 2.

Project ID
Tasks
Lead Agency
Technical Assistance
Monitoring

199802800
Watershed assessment
SWCD
SWCD/ODFW
N/A

199802800
Long-range plan
SWCD
SWCD/ODFW
N/A

199802800
Monitoring plan
SWCD
SWCD/ODFW
SWCD/ODFW

199802800
Restoration contract
USACE
USACE/ODFW
USGS

199802800
Infiltration galleries
SWCD
SWCD/NRCS/ ODFW
SWCD

199802800
Offsite water
SWCD
SWCD/ODFW
SWCD

199802800
Road crossings
ODF
ODF/SWCD
SWCD/ODF

199802800
Range improvements
SWCD
SWCD/ODFW
SWCD

199802800
Program enrollment
RC&D
SWCD/NRCS/ RC&D
N/A

199404200
Watershed assessment
SWCD
ODFW/SWCD
N/A

199404200
Long-range plan
SWCD
ODFW/SWCD
N/A

199404200
Installation of stream gages
ODFW/ USGS
ODFW/USGS
ODFW/SWCD/ USGS

199404200
Riparian fencing
ODFW
ODFW
ODFW

199404200
Channel restoration
USACE
ODFW/SWCD/ USACE
USGS

199404200
Bank stabilization
ODFW
ODFW/SWCD
ODFW

199404200
Offsite water development
ODFW
ODFW/SWCD
ODFW/SWCD

199404200
Basin-wide monitoring
ODFW
ODFW
ODFW

199404200
O&M on existing projects
ODFW
ODFW
ODFW

25040
System-level monitoring of large-scale stream restoration work (USACE contract effects) 
USGS
USGS/ODFW 
USGS/ODFW/ SWCD













Acronym
Agency




NRCS
Natural Resources Conservation Service




ODF
Oregon Dept. of Forestry




ODFW
Oregon Dept. of Fish and Wildlife




RC&D
Resource Conservation & Development




SWCD
Jefferson Co. Soil and Water Conservation District 




USACE
U.S. Army Corp of Engineers




USGS
United States Geological Survey




























Collection of baseline measurements of flow, temperature, channel morphology, riparian condition, and benthic macroinvertebrates, Trout Creek, Oregon -

Response to ISRP comments June 18, 2001

1. ISRP 2001-6, p. 26 "It would be good for the authors to address specifically the minimum amount of detail necessary to evaluate the effect of restoration activities."

With neither the final design of the planned restoration activities nor a complete understanding of cause-and-effect relations between processes and habitat characteristics, it is not possible to specify the minimum data necessary to evaluate the effect of the restoration activities. The proposed data collection includes: continuous flow, temperature and turbidity measurements at the upstream and downstream ends of the target reach; detailed surveys of hydraulic conditions, channel morphology, channel and floodplain substrate, benthic macroinvertebrates, and riparian vegetation composition and density for four 100-meter reaches; and basin-wide stream temperature and weather data. This level of data collection represents a compromise  reached by considering both the cost of acquiring data and the data necessary to form robust conclusions.  Although we will focus data collection on those channel and floodplain attributes that are most likely to be affected by restoration activities in a manner that allows us to draw process-based conclusions, a priori prediction of absolute data requirements is not possible. As the project progresses, we will gain information on the level of data collection necessary to conduct efficient and effective monitoring and evaluation in the Trout Creek basin and throughout the Columbia Plateau Province.

2. ISRP 2001-6, p. 26 "How will data collection efforts be prioritized?"

The data collection will proceed as outlined in the methods section of Section 9, although some flexibility will be required in order to mesh with the USACE restoration schedule.  Upon notification of funding, we will immediately begin installation of flow gages to insure the longest possible pre-restoration record of streamflow, temperature and turbidity. We will also immediately begin the process of acquiring photogrammetry and FLIR surveys of the target reach.  These data collected early in the project will be used to guide prioritization of further data collection. Sites for detailed channel surveys will be selected early in the project so that the baseline surveys of  hydraulic, geomorphic, and biologic conditions can be conducted concurrently in early FY 2002.

3. ISRP 2001-6, p. 26 "How will the PI decide the amount of data necessary to test response?  What is 'adequate?'"

See response 1 above.  

4. ISRP 2001-6, p. 26  "While the channel restoration activities do offer the opportunity to evaluate the effects of channel restoration, this proposal raises the question of funding responsibility. Is it the responsibility of the USACE to fund the collection of baseline data to support an assessment of the success of restoration actions? Shouldn't this be part of the standard NEPA assessments?"

The objective of the project proposed here is to collect baseline data sufficient to conduct "Tier 3" monitoring as defined on page 4 of ISRP 2001-6.  These data will provide the basis for understanding mechanistic links between channel restoration activities and aquatic and riparian habitat conditions in such a manner that results can be readily extrapolated to future channel restoration projects in a variety of settings.  Once baseline data have been collected and design of the channel restoration by the USACE has been finalized, supplemental proposals will be submitted by the U.S. Geological Survey to investigate processes and habitat attributes affected by the restoration activities.  Because the data collection proposed in project 25040 is targeted toward research-level investigations of channel and floodplain processes, it is largely outside the scope of typical  (i.e., Tier 1) monitoring associated with individual restoration projects, and thus would not necessarily be the responsibility of the USACE to fund under customary NEPA requirements.  Furthermore, the USGS plans to develop similar proposals for future work by USACE in the main stem of Trout Creek.  We anticipate that 10 miles or more of the Trout Creek main stem could eventually be restored within the next 5 to 10 years.  This provides the region with a unique opportunity for a meaningful evaluation of large-scale restoration techniques.

5. ISRP 2001-6, p. 26 "If this project goes forward coordination with USACE should take place at the design stage to ensure consistency of project approach with monitoring needs".

We have previously coordinated with USACE in developing this project (Tauna Berquam, U.S. Army Corps of Engineers, Portland, Oregon, March 2001, personal communication) and will continue to coordinate with them to ensure that our data-collection efforts mesh with their final restoration plans and associated data collection (e.g.,  pre-restoration topography).   As noted in Tables 1 and 2, this project will be coordinated among USGS, Jefferson County SWCD, and ODFW. 

6. ISRP 2001-6, p. 26. "Should this proposal be directly tied to #199802800 as basis for M&E for that project?"

Project  #199802800, which provides for general funding for Trout Creek watershed restoration activities, is related to this project; it provides for partial cost sharing of the USACE restoration for which this project will collect baseline channel and floodplain data. However, as described in item 4 above, the objective of the project proposed here is to lay the groundwork for a mechanistic understanding of processes associated with a large channel-restoration project (Tier 3 monitoring), which likely will result in substantial changes to channel and floodplain conditions.  As such, this project is generally outside the scope of project-level M&E typically associated with projects such as #199802800.

7. ISRP 2001-6, p. 26. "Objectives are to gather data, leaving the actual M&E of the restoration work unplanned, perhaps this project should be expanded to include actual M&E, to show how it would be done." 

Our intention is to develop future proposals for funding continued post-restoration data collection and analysis. At this point, however, without final restoration design plans and the experience developed from collecting initial baseline data, we are not prepared to develop a post-restoration monitoring and analysis proposal.  We anticipate that a future proposal will include continued operation of the gaging stations, detailed site surveys, continued collection and analysis of temperature data, and numerical modeling of watershed temperature conditions.  
8. ISRP 2001-6, p. 26.  "How are the study sites selected for '...a grid spacing of about 1 m for channel lengths of up 100 m.'?" Should the sites be randomly selected by say the EPA EMAP procedures developed in Corvallis? How will one know that the results apply to the 5-mile reach otherwise?"

We anticipate that the target reaches for detailed hydraulic, substrate, macroinvertebrate, and riparian vegetation surveys will be selected on a random basis; however, our strategy may change, depending on the final design of the channel restoration activities by the USACE. The exact locations of the 4 study sites for detailed measurements will be selected using a random number generator. The generated numbers, from a pool of numbers between 0 and 5000, would be the distance in meters along the thalweg from one end of the reach. EPA EMAP study sites are often determined using a random number generator. However, their sites are usually selected on 1st, 2nd, and 3rd order streams over a much larger region. Each sampling reach will be at least 100 m in length, ensuring that multiple habitat units (pools, riffles, glides) are included in each sampling grid. We will also utilize all initial project data (as described in item 2 above) to guide the site selection process. The random selection process will, to the best of our ability, assure that the selected study sites are representative of the restoration reach as a whole.

9. ISRP 2001-6, p. 26. "This project might be coordinated with #25088 and #25010."

Project #25088, Salmonid Population and Habitat Monitoring in the Oregon Portion of the Columbia Plateau, will provide complementary Tier 1 and Tier 2 monitoring in conjunction with the project proposed here.  Project #25010, Regional Stream Conditions and Stressor Evaluation, is a regional empirical analysis of the relations between habitat conditions and fish distribution.  The work proposed by the U.S. Geological Survey at Trout Creek will eventually provide process-based understanding of the results obtained from #25010.  Additionally, we will track  #25010 to guide our data collection and analyses so that potentially important processes identified through the empirical analysis will be targeted in our process-based approach. The proposed study (25040) focuses on reach- and habitat-unit processes, whereas projects #25010 and #25088 are empirical assessments of watershed and regional conditions.

10. ISRP 2001-6, p. 27. "Why is there no basic (Tier 1) monitoring for fish? Presence/absence, snorkel survey before and after?"

We recognize that the ultimate desired outcome of restoration activities is increased fish use of restored stream reaches. Our objective is to collect baseline data on habitat conditions most likely affected by proposed restoration activities. ODFW will take the lead on developing appropriate fish surveys in each of the detailed sampling reaches as part of this baseline data collection.  As noted in Tables 1 and 2, we will actively coordinate with ODFW and Jefferson County SWCD to develop appropriate and responsive M&E programs for Tier I, II, and III issues.

11. ISRP 2001-6, p. 27. "Details should be given to ensure that Tier II level monitoring will be implemented in the watershed."

This work will focus on collecting baseline data and developing a process-based understanding of how site-specific habitat attributes are affected by reach-scale restoration treatments.  This understanding will enable more efficient and effective design of future Type 2 monitoring throughout the entire province.

12. ISRP 2001-6, p. 27. "Some references to "standard" USGS survey procedures should be described or referenced. What are the standard USGS survey procedures? How will someone in the future know exactly what was done?"

Table 3 includes the methods and corresponding references for standard USGS procedures:

Table 3.

Project ID 25040 - USGS Standard Methods

Measurement Procedure
References

Flow 
Rantz, S.E., 1982, Measurement and computation of streamflow: Volume 1. measurement of stage and discharge: U.S. Geological Survey Water-Supply Paper 2175, 284 p. 

Suspended Load 
Edwards, T.K., and Glysson, G.D., 1999, Field methods for measurement of fluvial sediment, U.S. Geological Survey Techniques of Water-Resources Investigations Book 3, Chapter C2.

Temperature
Stevens, H.H., Ficke, J.F., and Smoot, G.F., 1975, Water temperature--influential factors, field measurement, and data presentation: U.S. Geological Survey Techniques of Water-Resources Investigations Book 1, Chapter D1.

Turbidity - Instantaneous
USGS National Field Manual for the Collection of Water Quality Data: U.S. Geological Survey Techniques in Water Resources Investigations Report, Book 9 

Turbidity - Continuous
Wagner, R.J., Mattraw, H.C., Ritz, G.F., and Smith, B.A., 2000, Guidelines and Standard Procedures for Continuous Water Quality Monitors: Site selection, field operation, calibration, record computation, and reporting: U.S.Geological Survey Water Resources Investigation Report 00-4252, 53p.

Channel and floodplain substrate
Wolman, M.G., 1954, A method of sampling coarse river-bed material, EOS, Transactions American Geophysical Union, v. 35, p. 951-956

Riparian Vegetation composition and density
Fitzpatrick, F.A., Waite, I.R., D'Arconte, P.J., Meador, M.R., Maupin, M.A., and Gurtz, M.E., 1998, Revised methods for characterizing stream habitat in the National Water-Quality Assessment Program: U.S. Geological Survey Water-Resources Investigations Report 98-4052.

Macroinvertebrate communities
Cuffney, T.F., Meador, M.R., Porter, S.D., and Gurtz, M.E., 1997, Distribution of fish, benthic macroinvertebrate, and algal communities in relation to physical and chemical conditions, Yakima River Basin, Washington, 1990,: U.S. Geological Survey Water-Resources Investigations Report 96-4280.

13. ISRP 2001-6, p. 27. "Flow, temperature and turbidity are to be measured at sites above and below the study reach. Is it not necessary to measure the other physical variables (channel geometry, etc.) and biological variables (vegetation & Macroinvertebrates) above and below the site?"

Our premise in installing stations at sites above and below the study reach is that alterations in stream properties (e.g., discharge, temperature, and turbidity) resulting from channel restoration will likely be detectable only by measuring changes in these properties as water flows through the reach.  Attempting to detect statistically significant changes in these properties by comparing pre- and post-treatment values at a single station is not likely to be successful because of the large temporal variance inherent in these properties. By collecting baseline data on these properties above and below the target reach, we will be able to compare pre-treatment and post-treatment changes in these properties as water flows through the reach.

 In contrast, our premise in collecting physical and biological baseline data (e.g., channel morphology and benthic macroinvertebrate assemblages) only within the target reach is that changes in these properties resulting from restoration actions will be large relative to their inherent temporal variance. Therefore, statistically significant changes in these properties are likely to be detectable by comparing pre- and post-treatment values within the target reach.

14. ISRP 2001-6, p. 27. "A similar project seems to be proposed by USGS for the Birch Creek basin, a tributary to the Umatilla River.  Why are both of these projects needed?"

These projects are similar in that both are detailed, process-based studies of the effects of channel restoration activities, and examples of  "Tier 3 monitoring" as described on pg. 2-4 of the ISRP 2001-6.  The Trout Creek proposal seeks to take advantage of a unique opportunity to develop a process-based understanding of the effects of channel restoration at the reach- and habitat-unit scale. There is the potential at Trout Creek to collect detailed baseline data prior to a any major restoration activity-a  nearly ideal experimental situation.

The Birch Creek proposal (25016) is somewhat broader in scope; that study will investigate reach-scale and watershed-scale effects-including surface-water, ground-water, stream-temperature, and food-web conditions-resulting from a variety of past and ongoing restoration activities. Extensive modeling and statistical analyses will be used in the Birch Creek study to evaluate and assess the impact of restoration actions. This modeling will allow an assessment of the watershed-scale impact of restoration efforts and also provide a tool to test the response of the watershed to proposed future restoration projects. 

Restoration activities in Birch Creek are similar to those taking place throughout the Province, and knowledge gained through the Birch Creek study will therefore be transferable to other watersheds in the Province.
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