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Response to General Comments:

We thank the ISRP for their review and comment on this project proposal. We feel that by implementing necessary technologies at specific sites it is possible to accurately quantify adult chinook salmon spawner abundance in the Secesh River and Lake and Marsh creeks.  Furthermore, we believe the recent NMFS Biological Opinion makes clear the need for accurate adult abundance monitoring. 

Thus, this proposed project will provide a scientific basis for salmon conservation in the Secesh River, Marsh and Lake creeks and will contribute to the assessment of recovery thresholds in an index stream (NMFS 2000).  The project will collect the necessary type of data (abundance information) that is recognized within the scientific community (Foose et al. 1995, Botkin et al. 2000) and are recommended by the NMFS Biological Opinion (NMFS 2000).  Finally, quantifying adult salmon spawner abundance will provide direct, measurable benefits to the Northwest Power Planning Council’s Fish and Wildlife Program and to the region’s knowledge of its salmon resources.

ISRP Comment No. 1

Some reviewers have misgivings about the proposed technologies and whether they will work.  

Response to Comment No. 1

We are well aware of these past challenges associated with hydroacoustic monitoring and have taken them into consideration for the proposed work.  Riverine hydroacoustic counting systems have undergone considerable scrutiny by practitioners in Alaska, British Columbia, Washington, Norway and the United Kingdom in recent years.  A concerted effort to improve techniques, both in deployment and in processing/analysis software has been undertaken.  This has resulted in techniques that will overcome many of the shortfalls of past deployments, and software that addresses the processing and counting challenges.  We are in close communication with several these ongoing projects.  

Site selection remains the major concern for deployment of hydroacoustic counting systems in natural rivers.  Since no site is “perfect”, we have proposed a quad-multiplexed splitbeam acoustic unit (four splitbeam transducers) that will allow for independent estimates of passage with replication at each independent site (accounting for upstream and downstream passage).  This will give us four independent estimates of fish passage that may be averaged to provide an improved estimate with narrower confidence intervals.  This will help to control for the variability associated with any particular site.

Environmental conditions have been a major factor affecting quality of hydroacoustic counts in the past.  The split-beam technique that we have proposed, coupled with site optimization, should provide the tool necessary to deal with a wide range of normal stream conditions from normal low water to normal high water.  We recognize that this system may not function well during environmental extremes such as very low water (as in 2001) or very high water (flood conditions).  During extreme low water, the system simply won’t function for lack of water. In this case fish escapement data would be solely provided by either video or Vaki counts.  During extremely high water (flooding conditions), the stream may change course, exceed its banks, and carry substantial debris. We are not aware of any methods that are reliable under these conditions.

ISRP Comment No. 2

Some new documentation and justification for methods were presented orally.  These should be included in the proposal 

Response to Comment No. 2

A list of riverine hydroacoustic application references is provided in attachment 1.  Locations of Vaki Riverwatcher counter installations is attachment 2.

ISRP Comment No. 3

the proposal should be rewritten to better present the critical points, objectives, methods, and anticipated results.

Response to Comment No. 3

We acknowledge this comment, but find it unrealistic to accomplish in the allotted time.     The critical point is that abundance estimates obtained by expanding inaccurate redd counts by an average fish per redd value are simply not accurate enough to manage a listed species.  The Biological Opinion (NMFS 2000) and the Viable Salmonid Populations paper (McElhaney et al. 2000) call for accurate abundance information.  Accurate adult abundance data is necessary to calculate accurate smolt-to-adult returns, spawner-to-spawner ratios, recruits per spawner, population growth rates (lambda) and population trends.  Also, the one, five and eight-year checkpoints called for in the Biological Opinion (NMFS 2000) specifically ask for accurate abundance numbers upon which to base a decision on the delisting of the species or breaching of dams. 

Our objectives 

are to obtain the most accurate spawner abundance data in (a) the most fish friendly manner possible. Our anticipated results are accurate spawner abundance numbers that will provide accurate population growth rates and trends.

Existing methods are not providing the required data and these proposed technologies have that capability.  Reviewer misgivings appear to be directed toward hydroacoustics.  There have been problems
 with single and dual beam hydroacoustics in the past.  The quad-multiplexed split-beam hydroacoustic system is new and much improved over previous hydroacoustic systems (Improvements are discussed above).  

.  

ISRP Comment No. 4

Development of a technique that gets a better count of salmon adults than from intensive and repeated redd counts may be desirable but getting counts is not the only purpose of redd surveys, which will probably have to continue anyway for various other purposes. 

Response to Comment No. 4

 “A better count of salmon adults” is more than desirable, it is required.  It is the exact reason this project was proposed.  The 2000 NMFS Biological Opinion established a recovery abundance level based on adult returns to index streams.  The ability to accurately measure abundance is the basis for assessing whether listed chinook salmon meet recovery thresholds and are a candidate for delisting under the ESA.  

Redd counts do not count fish.  Expanded redd counts are not accurate enough.  

Redd counts provide an index of relative abundance, spawner distribution, spawning timing, and biological information on carcasses. Spawning ground surveys usually incorporate carcass recovery surveys that provide fish lengths, scales and fin rays for ageing, sex ratios, genetic diversity samples, prespawning mortality and hatchery straying information.  Age composition, used with accurate spawner counts, provides more accurate smolt-to-adult return rates, adult-to-adult returns and recruit per spawner ratios.  We need this information and some form of redd counts/spawning ground surveys must be continued.  Descriptive biological information of adult returns will be more representative if used with accurate abundance data provided by advanced technological techniques. 

ISRP Comment No. 5

The proponents should provide evidence that the “high tech” approach is more economical than “labor intensive on the ground surveys” using techniques reviewed in Table 4 or mark-recapture of carcasses.  

Response to Comment No. 5

While it is necessary to consider costs associated with different methodologies, it is first necessary to consider the data type and data quality needed, the potential methodologies available to collect needed data, and the implementation feasibility of identified methodologies.  As a resource manager, the Nez Perce Tribe has identified an accurate and reliable annual adult abundance number (not an index of abundance) as a critical information need.  Adult abundance data is necessary in determining smolt-to-adult return rates, recruits per spawner, and spawner-to-spawner returns.  As such, there are limited feasible methodologies that will provide an accurate abundance of adult chinook salmon in the Secesh River and Lake Creek.  The importance of monitoring abundance in the Secesh River and Lake Creek is highlighted by the fact that they are the only South Fork Salmon River subpopulation that has never been supplemented.  Marsh Creek is listed as a Middle Fork of the Salmon River index population in the Biological Opinion (NMFS 2000). Therefore, we agree with the scientists of the Validation Monitoring Panel (Botkin et al. 2000) “… the cost of not monitoring is simply too high”. 

Without the ability to capture and mark fish initially, we cannot obtain recapture information from carcass recoveries.  Aerial and foot redd surveys are not accurate enough to assess recovery actions.  The approach proposed (combining a temporary weir and advanced hydroacoustics) is the only feasible methodology (other than a permanent weir facility) capable of providing reliable, accurate annual chinook spawner abundance (with error bounds) in the Secesh River.  Hydroacoustics can provide a reliable passage estimate during high turbid flows.

“High tech” should be employed in those locations where accurate adult salmon abundance measurement is critical.  “Low tech,” labor-intensive methods would be better suited for streams that do not have total escapement information, and where trend information is sufficient for management.  

ISRP Comment No. 6

Council should also consider the relative value of low labor “high tech” methods versus intensive labor “low tech” methods for benefit to local economies of the tribes and other local economies. 

Response to Comment No. 6

This comment is addressed to Northwest Power Planning Council; therefore, we have not provided a response.

ISRP Comment No. 7

The statistical design for comparing video results with proposed electronic counts should be described.

Response to Comment No. 7

The best way to compare the video results with the proposed hydroacoustic counts would be to do a simple x-y plot analysis with the x-axis representing the video results and y-axis representing the hydroacoustic counts over a specified time period, e.g. daily or hourly.  The hypothesis would then be that a plot of the two counts would be represented by a straight line with a slope of 1 and an intercept of 0.  A non-zero intercept and/or curvilinear fit might indicate bias in the counts, and a slope other than 1 might indicate that one or both of the techniques are either under-counting or over-counting.   The next step would be to determine the cause of the bias and error, should they occur.  

ISRP Comment No. 8

Council should simultaneously consider this proposal with the companion work proposed on the Minam River in the Grande Ronde River subbasin, proposal 27019.  The response should address concerns from that proposal that apply here as well.

From project 27019 comments;
1) Although the Minam River has been identified as an index site, the proposal provides no background on the trends in chinook in the Minam or the data available on this population.  Are you confident that the numbers warrant this major investment? Further, at the briefings, it was revealed that splash dam logging had occurred on the Minam, which generates the question whether the stock and habitat in the Minam is truly representative of other spring chinook populations?

Response to Comment No. 8

Not applicable to project 199703000.

ISRP Comment No. 9
2)  (a) What is the advantage of the 4 independent systems. Is the benefit of the third or fourth system worth the incremental cost and complexity?  On what basis was this design recommended? 

Response to Comment No. 9

We are not proposing 4 independent systems.  The one proposed system is a multiplexing operation between four transducers. It is a very sophisticated and complex system that PPNL has deployed on numerous occasions.  The software handles the complexity and makes 4 transducers seamless in the dataset.  In other words, we can process the data independently or together.  Past applications of hydroacoustics that provided upstream migrant counts have relied on one sample site.  We have proposed, essentially, four samples sites in reasonably close proximity to one another, thus four independent estimates of passage.  One split-beam transducer will provide a valid estimate of daily passage so the average of four independent estimates should provide an even better estimate of daily abundance.

Secondly, since the confidence intervals (CI) are a function of the reciprocal of the square root of n, four transducers (independent sites) would decrease the CI by a factor of 0.50; 3 transducers would decrease the CI by 0.42; and finally, 2 transducers would decrease the CI by 0.29.  Thus, the basis of the sampling design is to derive a better estimate of passage through the mean of four independent counts with as tight a CI as practical.  The incremental cost of the hardware would be 38%; 25%; and, 13%, respectively.  While the cost of deployment would increase nominally (more sites), the cost of processing and analysis would not change.

ISRP Comment No. 10
(b) What validation procedure would be implemented for both the number of chinook estimated and the species composition of the fish counted?

Response to Comment No. 10

Video and Vaki estimates are considered “true counts” against which other results would be measured.  Video provides direct species composition.  On Lake Creek, a true count of fish, by species, is provided.  On Marsh Creek, video and Vaki will run concurrently and will be compared directly.  The Vaki system furnishes a digital photograph as it counts, thus, also, providing species composition information.  If either system experiences downtime, the other will provide the correction.  Depending on results, one system may be removed.  

During the high water runoff period a temporary weir cannot be held in place on the Secesh River.  Hydroacoustics will be the only sampling method.  This is one of the reasons for the quad-multiplexed system.  This would provide four independent abundance estimates with much tighter confidence limits.  When the video system is installed, it would become the primary sampling method.   While both systems are operating, video would validate hydroacoustics results.  Video validation immediately upon installation would determine if species composition or efficiency corrections would be necessary for early season hydroacoustics data.  All large hydroacoustics fish targets would be classified as chinook salmon, as chinook salmon are the only salmon (large fish) in the Secesh River.  Large bull trout (medium size targets) could be mistaken for jack chinook salmon by hyroacoustics.  The bull trout spawning migration usually begins in July after water levels have dropped and the video system is in operation.  At that time, video would provide the species composition for hydroacoustics estimates.  During video downtime, hydroacoustics estimates or video “averaging” could be used for corrections.    

ISRP Comment No. 11
(c) It is not evident in the proposal that the NPT has the technical/hydroacoustic expertise in their staff.  These instruments require constant attention and refinement. Does the NPT anticipate recruiting these staff or are they included in this proposal?

Response to Comment No. 11

Pacific Northwest National Laboratory (PNNL) hydroacoustic expertise is included in the proposal.  PNNL is the largest single purveyor of hydroacoustic expertise on the Columbia and Snake River drainages at the current time.  The full resources of PNNL are behind this effort to whatever extent necessary for successful completion.  A list of potential resources available through PNNL is listed in Attachment 3.  At the same time that the project is underway, an on-the-job training program will also be available to the NPT members who are involved.  This will include site preparation, deployment, data collection, data processing and analysis.  The instruments proposed for this project are highly reliable and rugged enough to be deployed inside operating turbine intakes.  However, it will be prudent for someone to be available onsite to monitor the condition of the equipment for debris buildup, data downloading, etc.  But, it is not likely that it will require highly trained personnel on a daily basis.  PNNL scientists will visit the site on a regular periodic basis to assure system integrity during this first year and be on call should the on-site technicians notice any anomalies in system operation. 

ISRP Comment No. 12
3) The table on page 5, Section 9 provides a nice summary of methods but generates the question about what determined the recommendation to use hydroacoustics.  For example, the resistivity systems would be less difficult to use but maybe limited by the anticipated flow regimes.  Further justification for the recommended system is desirable.

Response to Comment No. 12

Factors that determined the “high Tech” method to be used were:  accuracy of methodology, fish friendliness, and appropriate technology at the proper site.  Each technology listed in the referred table has its own set of physical site and instream criteria for installation and operation.  Considerations for site location are site geology, road access during operation and construction, access to electricity, property ownership, etc.  In addition, numerous scientific literature exists identifying the type of instream characteristics required for installation of these preferred technologies.  

· Lake Creek video application has been successful and provides accurate results.  Vaki and resistivity systems would probably work in this situation as well.  However, they would not provide species composition as accurate as video.  Water depth is too shallow to effectively use hydroacoustics in this stream.  

· Marsh Creek site is a Biological Opinion index population (NMFS 2000).  The location selected is downstream of spawning, is below the redd count index areas on Beaver, Knapp, Cape Horn and Marsh Creeks and does not interfere with early spring Middle Fork Salmon River raft launch put-in locations.  The site is wide and shallow, and best able to hold a temporary weir during runoff.  Video and Vaki systems are more accurate than resistivity in this situation.  Video and Vaki will both be used.  Results will be compared.  And, if both prove to be accurate, one will be eliminated in the future.  Water depth is too shallow to effectively use hydroacoustics in this stream.

· The Secesh River cannot hold a temporary weir during spring runoff.  This eliminates the use of video, Vaki, and resistivity.  High, turbid water precludes visual counts.  Instead of a permanent (non-fish friendly) weir, we have elected to use hydroacoustics to supplement video.  The video system will provide data for approximately 95% of the migration.  The primary use of hydroacoustics will be during the high water period before the temporary weir can be installed.  Without documenting the first fish passage, any abundance estimate is a minimum.  Hydroacoustics will let us know when the first fish passes, and provide an estimate of the passage prior to installation of the video system.  

· Past problems with hydroacoustic applications have been the inability to determine direction of fish passage and differentiate species.  The advent of split-beam hydroacoustics allows upstream, downstream, and net movement to be determined.  The Secesh River is basically a mono-species application, chinook salmon.  Some larger bull trout could be mistaken for jack chinook.  However, the bull trout spawning migration passing this site doesn’t begin until July after the video would be in operation.  At that time, video would provide the species composition for hydroacoustics estimates.  

ISRP Comment No. 13
4) To apply the information on spawning escapements, the NPT will also need biological data on the returning adults.  What program will provide that or should that information be included in this proposal to ensure it is collected?

Response to Comment No. 13
The Secesh River, Lake and Marsh creeks are all ISS control streams.  As such, spawning ground/ redd count surveys are conducted every year in these streams to obtain information from the returning adults. As part of these surveys biological data are collected from recovered carcasses. 
ISRP Comment No. 14
A final comment is that several organizations along the coast have implemented similar hydroacoustic systems, although experience in river systems is more limited than in lakes, etc.  

Response to Comment No. 14
We can find no past or ongoing hydroacoustic projects on the coast in the United States.  The only ongoing project in Canada we know of is on the Fraser River.  That project has informally (Mulligan, Department of Fisheries and Oceans, personnel communication) indicated they are confident in the accuracy of their fish counts (SD 10%, bias < 1%).  Projects in Alaska (Burwen, Alaska Department of Fish and Game, personal communication:  Daum, U. S. Fish and Wildlife, personal communication) using split-beam hydroacoustics are also confident in their accuracy.  ADFG projects using Bendix and dual-beam systems are in the process of converting to split-beam hydroacoustics due to their confidence in the increased accuracy.  

ISRP Comment No. 15
The NPT may consider forming (or contracting) a technical advisory group to assist in software expertise, site preparation, etc.  The investment in this new program could be very worthwhile. 

Response to Comment No. 15
We agree.  - A technical hydroacoustic group already exists and PNNL is in communication with them.  Gene Ploskey (PNNL) attended a workshop on riverine acoustics last year and continues to be in touch with people from Alaska and British Columbia.  Bob Johnson is also involved in the Shallow Water Fisheries Acoustics section of ICES.  The world of riverine hydroacoustics is small and very specialized.  Individuals throughout the world come together at conferences and workshops to discuss and share ideas.  Pacific Northwest National Laboratory is our cosponsor and provides this expertise.  See the response to comment 2c above and attachment 3.

ISRP Comment No. 16
The quality of the resulting data will be highly dependent on the site selected and the environmental conditions expected.
Response to Comment No. 16
Site and technology selection was our first consideration while preparing this project.

ISRP Comment No. 17
Confusion is evident in the outline of objectives and tasks as represented in the proposal’s budget sections. In Section 5, Budget for Construction/Implementation, Objective 2 and its Tasks a, b, and c are planning/design matters and belong in Sect. 4. An Objective 3, “Construct the apparatus” should be created in Section 5, and the former Task 2d should remain with it and be renumbered. Also, the out-year items in Section 7, Budget for M&E, should probably be moved to Section 6, as these are really operations. We realize that the whole project is in effect monitoring project, but in such a case, monitoring should be regarded as the operation, and only activities that evaluate the effectiveness of the monitoring operation should be classed as M&E.

Response to Comment No. 17
Not applicable to project 199703000.

ISRP Comment No. 18
The proponents should provide past and future data (with metadata) via STREAMNET or other suitable electronic database.  

Response to Comment No. 18
We agree

ISRP Comment No. 19
The proponents should address the relationship of this project to other projects to conduct redd counts and assess adult escapement, specifically Proposal #28001 “Evaluate Factors Influencing Bias and Precision of Chinook Salmon Redd Counts”.  If the NPT/PNNL hydroacoustic proposal numeration were funded and proves to be successful, would redd counts become obsolete?

Response to Comment No. 19
This is a win/win situation.  There are too many anadromous streams to implement high technology systems on every one of them.  Redd counts in index areas are commonly used to monitor annual trends in chinook salmon populations where total adult escapements are unknown. This project does not replace the need to conduct redd count surveys.  Redd count surveys provide an index of relative abundance, spawner distribution, spawning timing and biological information on carcasses.  This project provides accurate adult spawner abundance.

Project 28001 acknowledges the inaccuracies of redd counts and is attempting to develop a fast, inexpensive, improved method to count redds on streams where total escapement is unknown.  Redd counts would then be expanded by a fish per redd value to provide an estimate of fish abundance (with unknown variation) in the many streams where high technology would not be used.  
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Attachment 2:  Vaki Riverwatcher installations

River
Reference
Year Installed





Pjorsa River - Iceland
The State Power Works
1994

Laxa A Asum - Iceland
Jon Gislason
1994

Langa River - Iceland
Vifill Oddsson
1994

Ellidaar River - Iceland
Rejkjavik Electric Power Supply
1993

Gljufura River - Iceland
Bjorn Magnusson
1996

Vesturdalsa River - Iceland
Institute of Freshwater Fisheries
1993

Blanda River - Iceland
Institute of Freshwater Fisheries 
1993

Suldas River - Norway
Bjorn Moe
1995

Pite River - Sweden
Fiskerverket Lulea
1998

Alma River - Sweden
Fiskerverket Jonkoping
1998

Kalix River - Sweden
Fiskerverket Lulea
1998

Adnacrusha River - Ireland
Electrical Supply Board
1997

Erne River (Falls II) - Ireland
Electrical Supply Board
1997

Invermore River - Ireland
Marine Institute
1997

Erne River (Falls I) - Ireland
Electrical Supply Board
1997

Erne River (Cliff) - Ireland
Electrical Supply Board
1997

Cheewhat Lake – British Columbia
Department of Fisheries and Oceans
1998

Big Qualicum River – British Columbia
Department of Fisheries and Oceans
1998

Big Beef Creek - Washington
Al Lindstrom
1999

South Sound Complex - Washington
Washington Department Fish  Wildlife 
2000

Yakima River - Washington
Bureau of Reclamation
2000

Olallie Creek - Oregon
U S Forest Service
2001

Roaring River - Oregon
Oregon Department of Fish and Wildlife
2000

Anderson Creek - Oregon
Oregon Department of Fish and Wildlife
1999


Oregon Department of Fish and Wildlife


Attachment 3:  Pacific Northwest National Laboratory expertise

Team Members for Hydroacoustic Projects

PNNL Staff

Name
Grade
Duty

Steve Anglea 
Research scientist
Project Lead/acoustics

Bob Johnson 
Chief scientist
Team Leader/acoustics

Mary Ann Simmons 
Research engineer
Data analyst

Craig McKinstry 
Research scientist
Statistician

Joanne Duncan 
Science/engrng assoc
Data processing

Susan Thorsten 
Science/engrng assoc
Data management

Kris Hand 
Science/engrng assoc
Data processing

Kenneth Ham 
Senior research scientist
Data analyst/statistician

Carver Simmons 
Senior research scientist
Physicist/scientist

Jake Tucker 
Senior development engr I
Robotics/engineering

Chris Cook 
Senior research scientist
Hydraulic engineering

John Serkowski 
Research scientist
Animation

Pat Medvick 
Senior research scientist
Data management/programmer

Tom Carlson 
Chief scientist
Scientist/Innovator/acoustics

Gene Ploskey 
Senior research scientist III
Project Leader/acoustics

Scott Titzler 
Science/engrng assoc
Field technician

Bob Mueller 
Senior science/engrng assoc
Field technician

Mickie Chamness 
Science/engrng assoc
Data processing

Georganne O’Connor 
Technical communication specialist
Technical Editor

Traci Degerman 
Science/engrng assoc
Data processing/analysis

Rhett Zufelt 
Science/engrng assoc
Data Processing/analysis

John Thomas 
Chief scientist
Senior statistician

Craig McKinstry
Senior Research Scientist
Biometrician

Mark Weiland 
Senior research scientist I
Project Leader/acoustics

Derrek Faber 
Research scientist I
Project Leader/sonic tracking

Dave Clark 
Senior engineer
Engineering

Tim Schiebe 
Senior scientist
Programmer/analyst

Marshall Richmond 
Senior scientist
Senior hydrologist

PNNL Subcontractors

Mike Macaulay

(Hydroacoustic Assessments) 
Senior research scientist
Programmer/analyst

Peter Johnson 

(MEVATEC) 
Senior research scientist
Project Leader/acoustics

Carl Schilt 

(MEVATEC) 
Research scientist
Physiologist/acoustics

Gary Johnson 

(BioAnalysts Inc.) 
Chief scientist
Analyst/acoustics

James Dawson 

(BioSonics Inc.) 
Senior scientist
Project Leader/acoustics

George Keilman 

(Sonic Concepts) 
Senior engineer
Ultrasonic design engineer

Jules Jaffe 

(Scripps, UCSD) 
Chief scientist
Oceanographer/acoustics

Jeff Condiotty 

(Simrad) 
Senior research scientist
Vendor/acoustics

Robert Asplin 

(Simrad/Mesotech) 
Senior research scientist
Senior engineer/programmer

John Skalski 

(Skalski Statistical Services) 
Senior biometrician
Senior biometrician

Alan Wirtz 

(PAS) 
Senior engineer
Senior electronics engineer

John Hedgepeth 

(Tenera) 
Senior scientist
Physicist/analyst

Ed Belcher 

(U of W) 
Scientist/engineer
Acoustical engineer
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