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Note: ISRP comments are in italics, Kintama responses in blue.  

Comments for which no response from the ISRP was requested, but which we would like to make a response:

 “The ISRP's primary concern is that results to date indicate effectiveness of detecting tagged juvenile salmon along open coast arrays is not always high. ….  In the open ocean, survival rates can be estimated only if all juvenile salmon movements are confined within the area of the continental shelf where acoustic listening arrays are located and detection efficiencies are close to 100%.”
The ISRP has raised the interesting point that the outer shelf lines—where we have already demonstrated that the Snake River chinook are moving—may not have the same detection efficiency as the inner shelf lines, both because the lines may be “leaky” (smolts may migrate directly off the shelf) and because of the greater challenges in recovering the equipment.  We believe we have addressed the question of a significant offshore movement of smolts through a separate manuscript now in review, as that paper demonstrates that we do not encounter any smolts beyond the shelf break at least until late autumn, many months after their ocean entry.  That paper shows that the ocean trawl surveys by DFO demonstrate rapid northwards movement along the shelf and that smolts do not seem to leave the shelf region for the open ocean.  We would also note in passing that the Juan de Fuca line, where we maintained almost complete coverage in 2004 & 2005, showed that Snake River spring chinook do not use that potential migration route, demonstrating that the migration paths are not randomly chosen.  Finally, we recovered the cross-shelf Alaska line in June 2006, 53 weeks after deployment in June 2005.  Twenty of 22 units were recovered (one of the two remaining units may also be recovered), demonstrating that long-term (1 yr) deployment of extensive open-shelf listening lines is feasible.
· “Until the proponent's results can demonstrate "proof of concept" of the effectiveness of the open coast sites to detect tagged Columbia River salmon, the ISRP continues to recommend the funding of only four arrays along the open coast (two arrays to the north of the Columbia River plume and two arrays to the south of the Columbia River plume), which will provide sufficient coverage to test the effectiveness of this system for Columbia River fish.  The ISRP also recommends funding of one or two arrays in the Columbia River estuary because this will help to resolve the issue of whether mortality occurred in the lower river/estuary vs. the ocean.  The ISRP does not recommend funding the proposed in-river acoustic arrays above Bonneville Dam without further justification from the proponents as to why the same data cannot be obtained at a lower cost by PIT tags alone.”
The detection efficiency for our proposed open ocean lines should be the same as for the inner shelf lines because the acoustical properties of seawater should be the same (or better—because of reduced boat noise from lower traffic volumes).  Thus close to 100% detection efficiency should be possible.  We believe that with the switch to wireless acoustic modem equipped units the major cause of data recovery failure (inability to physically recover equipment known to still be in place) will be avoided.  The ISRP’s concerns about the greater difficulty of maintaining these specific outer shelf lines cannot be further assessed without actually experience with each specific location.  As noted above, essentially all of the Alaska line was recovered after 53 weeks in the ocean.  Acoustic lines off the Washington coast are more challenging because the shelf is shallow for many kilometers offshore (meaning wave action from storms influences more units, the sand bottom means units must be tethered off bottom to avoid being covered by moving sand dunes, while raising the units up off-bottom makes them more vulnerable to trawling).  Siting acoustic curtains is thus a balancing act between all of these factors.
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The up-river array was installed as part of the 2006 workplan.  The purpose of these in-river lines was not to duplicate past PIT tag work, but rather to allow a comparison of the movements and survival of acoustically tagged smolts relative to PIT tagged fish.  As the ISRP notes, there is concern about the relative performance of PIT tagged and acoustically tagged smolts, since the latter involves surgically implanting a larger tag.  Since PIT tags can only be detected in-river, we need to have in-river receivers to compare the survival and movements of acoustically tagged versus smolts double tagged with both a PIT & acoustic tag.  The normal releases of PIT tagged smolts from the Kooskia hatchery (Snake R) will be compared with the movements and survival of our acoustically tagged smolts.
We are pleased that the ISRP supports the construction of a line or lines at the mouth of the Columbia River.  We can report that we are actively pursuing this plan, and believe that we will be able to secure permission to place a series of cell or satellite (Iridium) linked hydrophones off the bridge piers for the Astoria bridge by spring of 2007.  The location of this line at Astoria is indicated in light pink, and shows that the location would divide the in-river migration of Snake River smolts into four roughly equal length segments.   While technical specifications of this line are not yet complete, we believe that we will be able to design and deploy a complete listening line that will allow measuring the duration of estuarine residence, outmigration timing, and survival of smolts tagged with 6mm, 7mm, and 9mm acoustic tags.  This should allow the extension of POST’s application to salmon smolts as small as about 100mm.
Specific comments from the ISRP for which comments were requested:

1. Deployment of arrays: Which lines in Table 2 of the proposal narrative are proposed to be funded by BPA in FY 2007-2009?  The proposal does not clearly explain which listening lines have been funded by BPA and installed, which lines have been funded by BPA but are not installed, which lines have been funded by other agencies and installed, and which lines have been funded or are to be funded by other agencies but are not installed.   Many open coast lines to the south of the Columbia River mouth have limited relevance to Columbia River Basin stocks.  Open coast lines off Cape Elizabeth, Brooks Peninsula, and Southeast Alaska were already deployed and at least partially functioning in 2005. The 2006 proposal indicated that new lines off Tillamook (Oregon) and Willapa Bay (Washington) would be established. There were substantial changes in the FY 2007-2009 proposal for deployment of arrays than as proposed for FY 2006.  With respect to outer shelf lines, changes in FY 2006 include interchanges in the line length and number of nodes on the Icy Strait and Baranof, Alaska lines (is BPA funding these lines?), deletion of the Brooks Peninsula line, and postponing deployment of the Tillamook line until FY 2007.  Eight lines in the Columbia River (above Bonneville) and Snake River have been added to the FY 2006 list. Does this mean that these freshwater locations are proposed to become part of the permanent "ocean" array? 

a)  We have identified the lines proposed for funding by BPA in the table and two figures that immediately follow below. Note that in 2004 & 2005 all acoustic lines were temporary.  Over the next few years we will be shifting to permanent year-round listening lines, but the rate of phase-in is dependent on the equipment loss rate and the degree to which additional sources of funding beyond the current level can be secured to expand the array (ca. $4M per year in 2006 from all sources).  The specific locations and array geometries have been refined & changed over the past several years as we have gained more practical experience with the array.  
One key point that needs to be borne in mind is that the specific locations that acoustic curtains are sited is often not as important as first impression would suggest, because smolts are generally highly migratory and will therefore move over the listening lines wherever they are sited on the shelf—it is often less necessary to “move the lines to the salmon”, but more tactically important to allow the smolts to move over the array.  Finally, freshwater lines in both the Fraser and Columbia are indeed key aspects of the POST array.  Although they are not marine, they are crucial to partitioning and comparing marine and freshwater mortality components for salmon stocks, and for developing a comparison of mortality rates in different river systems (especially the dammed Columbia/Snake vs the un-dammed “natural” Fraser/Thompson system—our results to date suggest that survival in the two systems is very similar despite the conspicuous lack of dams in the latter).
Table 1. Proposed deployments of listening lines under BPA funding in 2006-2009.  Isobaths are shown for listening lines on the continental shelf. The first three lines planned for 2006 have been deployed as of July, 2006; Cascade Head will be deployed later this summer.  Note that the deployment of the Cascade Head and Columbia River mouth lines will take place over two years, in order to accommodate equipment availability.  The Lippy Point line off NW Vancouver Island replaces the line at Topknot Point in the original proposal, and is located approximately 8km south of the old site, avoiding a region of heavy trawl fishing. Both sites are just north of the Brooks Peninsula site used in 2004 and 2005.  See also Figure 1 and Figure 2.

	Proposed deployment year
	Line name
	State/ Province
	Isobath (m)
	Curtain length (km)
	Number of nodes

	2006
	Lippy Point
	BC
	1-200
	18.0
	24

	
	Willapa Bay
	WA
	1-200
	30.7
	40

	
	Columbia R
	WA
	------
	Multiple lines
	20

	
	Cascade Head (temporary)
	OR
	1-200
	21.8
	29

	2007
	Graves Harbor
	AK
	1-200
	17.1
	23

	
	Columbia R--mouth
	WA
	------
	6.3
	33(a)

	
	Cascade Head (permanent)
	OR
	1-200
	21.8
	29

	2008
	Columbia R—mouth (completion of line, if 2007 detection efficiencies indicate a need for additional units)
	WA
	------
	6.3
	33(a)

	
	Tillamook
	WA
	1-200
	49.5
	63

	2009
	Cape Alava
	WA
	1-200
	63(b)
	80

	
	Coos Bay
	OR
	1-200
	23.6
	31


(a)  We have budgeted for deploying the line in the Columbia R mouth at the Astoria bridge, which is 11 kms distant from the true mouth.  This location has the advantage that the regularly spaced bridge piers provide a solid location to deploy equipment, and will allow us to remotely manage data upload and receiver status via the cellular network, using a cable from the hydrophone to a cell modem on the providing near real-time information.  We have assumed a 220m node spacing in 2007 using V9-6L acoustic tags (our usual tag), which should provide near 100% detection efficiency.  With the complete roll-out of a 6mm diameter, 180 KHz acoustic tag in commercial quantities by spring 2008, we have budgeted for a halving of the receiver spacing (doubling of nodes) because of the lower detection range possible at higher frequencies.  This tag can be surgically implanted into smolts down to 100-105 mm (Surgical trials are currently nearing completion on coho smolts to precisely define this lower size limit).
(b)  Depending on losses from trawlers, the Cape Alava line, scheduled for deployment in 2009, might be moved forwards and placed on the US-Canada marine border that runs out from the Strait of Juan de Fuca, since both country’s trawlers will avoid fishing across the line.  This line is 84 kms long, and would require 105 nodes.  An additional advantage of this acoustic curtain placement is that it would measure movement rates between US and Canadian waters.
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Figure 1. Proposed permanent POST array deployments in 2006-2009. Lines proposed for deployment under BPA funding are labeled, and are listed in Table 1; funding for the remaining lines has been or will be sought from additional sources. The 200 m depth contour is shaded in light blue.  See also Figure 2 for a detailed view of the area of coverage proposed under BPA funding.
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Figure 2. Proposed permanent POST array deployments in southeast Alaska, British Columbia, Washington, and Oregon in 2006-2009 (see also Figure 1). Lines proposed for deployment under BPA funding are labeled.

b)  Kintama Research has internally funded the deployment and operation of the Alaska line in 2006, as the ISRP recommended in the last review that BPA should not fund this line in 2006.  (Funding from the Moore and Sloan Foundations was already earmarked for other purposes).  We respectfully disagreed with the ISRPs view, and believe that the 2005 result—that zero Snake River smolts migrated over that line—demonstrates the importance of properly operated acoustic curtains in the ocean.  Kintama’s extensive laboratory testing data on Vemco tags suggest that the actual mean time to failure of these tags is almost 12 months given the way that Kintama’s POST-coded tags perform.  (Vemco quotes a life of only 95 days; http://www.vemco.com/products/transmitters/v9_coded.php).  The Alaska listening line was deployed for 53 weeks prior to recovery in June 2006 (this year), and 20 of 22 units have been recovered to date.  No Snake R smolts appear to have migrated over the line, providing a very useful boundary on where the Snake R spring chinook survival problems must occur.  
An example calculation can put our Alaska findings into perspective.  Using the data included in the 2005 final report to BPA, we know that a minimum of 15 tagged Snake R chinook smolts were heard on the Brooks Peninsula line, and as only 50% of the equipment was recovered there, the number might reasonably be doubled to 30 (of 198 released) passing Brooks.  The animals that reached Brooks Peninsula were detected on the Brooks Peninsula line 27-45 days (average of 35 days) after release below Bonneville Dam in the Columbia River, and were migrating up the coast at an average speed of 18 km/day (Table 2).  For smolts that were migrating from Brooks to the acoustic line just north of SE Alaska (a distance of 1,088 kms), at 18.2 km/day, these smolts would have reached the Alaskan listening line in 60 days, well within the expected lifespan of their tag’s batteries.

Since they did NOT, and we have good evidence from our battery lifespan studies that the tag’s mean time to tag failure should be about 12 months, either (a) extremely high mortality happens between Brooks Peninsula and the Alaska line, (b) all the smolts swam offshore, in contradiction of what the DFO trawl surveys show or (c) the smolts have stopped their migration somewhere in-between—perhaps the fjords of the Alaska panhandle.  As the 2005 survival to Brooks Peninsula was probably 15% (in a year of reportedly very poor ocean survival), this means at least 1/7th of smolts survived from Bonneville Dam to Brooks Peninsula.  As up-stream survival to Bonneville is quoted as 50% from PIT tag studies, yet only 0.5% (1/200) return as adults, this suggests that mortality beyond Brooks Peninsula (and before the Alaska line may be reached) is as high or higher than the total mortality from all sources that smolts will experience from the Snake River headwaters to Brooks Peninsula.  Algebraically,
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Thus mortality beyond Brooks Penninsula is probably larger than either in-river mortality to Bonneville or mortality between Bonneville to Brooks (which of course includes the estuary & plume).  The Alaska Line results suggests that much of the mortality lies between these two lines.  Although we recognize that these statements are preliminary and require additional work to validate them, they demonstrate the utility of maintaining the Alaska line for Columbia River research purposes.  We have budgeted for BPA support for the deployment of this listening line in 2007, since this bounds the problem of where to look for the high mortality of Snake River chinook smolts.
As stated above, the ISRP advises that four listening lines from Oregon to Vancouver Island (two lines to the north of the mouth of the Columbia River and two lines to the south) should provide sufficient coverage to test the effectiveness of the open ocean array for Columbia River fish. These four ocean arrays are what the ISRP recommends for funding in this proposal.  

The receiver array planned for the lower Columbia River estuary (FW9) is an important addition and also should be funded. It will enable partitioning survival rates between in-river plus estuary and ocean. Will the same mooring system be used in the estuary as in the ocean? Will efforts be made to prevent loss of receivers by strong tidal current, dredging operations, and ship traffic (consult with CORIE on locations)?  How can Task 5c (establish residence time in the estuary) be accomplished with only one acoustic array located in the estuary? The ISRP considers funding of one or two arrays below Bonneville Dam to be more important than up river sites.  These would help to assess movement and mortality through the upper and lower estuary, where bird predation can be intense and where we have little data except from the PIT-trawl surveys.  Are the proponents coordinating their work with other acoustic/PIT tag programs in the estuary?

No “moorings” are intended for the lower Columbia River.  Kintama is currently in the planning and design phase for using a new more sensitive narrow-band hydrophone being developed by Vemco that will be linked via cable to an above water GSM or Iridium satellite cell phone linkage.  We are in the process of obtaining permits to allow us to permanently deploy these units off the Astoria Bridge, as this location is within 11 kms of the actual mouth of the River.  This will allow us to measure river residency and survival to this point, and the ocean detection lines will allow us to directly identify tagged fish whose migration beyond the point of the bridge quickly takes them out of the remaining (small) section of the estuary.  (This will be established by measuring their migration speeds to the ocean lines; high rates of travel will mean that those groups of smolts make little use of the estuary).  A single line in the lower estuary seems adequate initially, because all of the available evidence suggest that the fish move out rapidly; this will be validated by the lines that are actually in the ocean.
The response from the proponents should include a prioritized table listing each BPA-funded array that is proposed for the 2007-2009 funding cycle, including information on the proposed date of deployment, location, total length, maximum depth, number of receivers, equipment costs, and annual maintenance costs for each BPA-funded listening line. This list should also include the line(s) that have already been funded by BPA with estimates of the proposed costs in FY07-FY09 for equipment replacement, maintenance, and repair.
These questions have largely been addressed in the other sections of our response.  Each line is planned to extend out to the 200m isobath.  Deployment dates are largely dependent on logistical issues beyond our direct control: (a) When funding is approved, (b) How long it takes to deliver the equipment ordered, and (c) weather and ship availability. We usually find that the time lines on funding decisions slip the most and are harder to forecast than the weather.
2.  Long-term perspective: The applicability of this technology to major hydrosystem issues in the Columbia River Basin is missing. How would the fully-implemented ocean array and long-term monitoring data on seasonal and interannual variations in survival rates or migration rates among years or stocks actually be used by managers of the Columbia River Basin hydrosystem?

We believe that the most important aspect of the successful deployment of the full array is to provide a more balanced perspective as to the sources and causes of the poor adult returns of Columbia River salmon stocks.  This can be used to inform policy decisions.  Major investments in the current research structure were started over a quarter century ago partly on the assumption that the coincidence of the sudden collapse of several salmon stocks was causally linked to the completion of the last dams in the Columbia in the late 1970s (the Snake River dams).  

At that time the possibility that large-scale changes in ocean climate could occur and could have major effects on salmon populations was not considered plausible.  Their was (and to some degree still is) a belief that the freshwater phase of the life cycle was more subject to disruption and more important to determining salmon abundance.  The spectacular recent increase in salmon returns that occurred subsequent to a return to cooler ocean conditions provides good evidence for the importance of the ocean to salmon life cycles.  However, lack of a technical means to directly measure survival in the ocean and to partition it between various geographic segments of the ocean life history significantly hampers the ability of the Columbia R community to begin research in the ocean.  Two of the key goals of this project are (1) to build the prototype array to prove that this technology is of use, and (2) to demonstrate the utility of the answers for addressing several high profile research questions in the Columbia.  By doing so we hope to promote additional use of the array by other scientists interested in addressing their own questions.
The specifics of knowing where fish migrate to in the ocean, and why they have different survivals from different areas of the ocean has significant implications in whether the hydrosystem will remain intact and how it will be operated.  If SARs are greatly effected by different ocean survivals, then breaching the  dams or other freshwater manipulation may have little benefit, and higher survival of transported fish compared to in-river migrants could lead to wiser operational decisions.  Conversely, if mortality in the ocean is higher than in freshwater, then barging fish—which effectively exposes them to ocean mortality sooner and for longer than would otherwise be the case, may actually be detrimental.  Similarly, the question of whether the Snake River dams should be breached largely rests on resolving the question of whether delayed mortality due to passage thru the hydrosystem is the cause of poor adult returns from the ocean or whether higher mortality is experienced by this stock in the ocean than other stocks.
Finally, if we can place ocean listening lines in places where the salmon smolts take months to reach, then much of the early marine mortality will have already been experienced.  We should then be able to provide a good recruitment forecast several years ahead of the return of the adult run.  It would be a very valuable contribution to the management of salmon stocks if an accurate and reliable forecast of returns could be made by the autumn of the year of ocean entry, since this would allow in-season planning to begin several years prior to the return, along with all of the consultation that is needed to ensure acceptance by the fishing community.  Direct measurement of survival to, say, October would also be of considerable value to the research community, because this would allow a more direct comparison of ocean survival resulting from ocean conditions experienced in the same year.  (The latter comment also applies to the measurement of survival along geographic segments of the migration path).
3.  …Perhaps a more important issue for the Council and BPA is whether passage over dams or transport around dams causes delayed mortality of salmon in the ocean. Because the causes of ocean mortality cannot be determined from acoustic tagging, how will the proposed study resolve this issue? Scientifically, the proposed project is closely related to the DFO “Canada-USA Salmon Shelf Survival” project (#200300900) and the NOAA/NMFS “Ocean Survival of Salmonids” project (#199801400).  Both of these projects are collecting data on the distribution, migrations, stock structure, and ocean conditions relevant to ocean survival of salmonids. Are the proponents relying on these other studies to provide data needed on ocean conditions (including zooplankton, competitors, predators and physical factors) that might affect survival?  The proponents have apparently had little contact with researchers who are working in the estuary, and apparently little time to talk to the NOAA/NMFS “plume group”.  However, they propose to evaluate estuary residency. It would be beneficial if these three groups (estuary group, plume group, Kintama) were working with each other. What specific efforts are underway by the proponents to collaborate with these and other BPA-funded estuary, plume, and ocean studies on salmon survival? 

The goal of the POST project is not to address how the fish die, but to provide hard numbers on where the mortality occurred—and how great the mortality actually is.  We agree that the DFO & NMFS projects will provide useful perspective on the ocean conditions that the fish encounter, but our focus is on getting the accurate measurements of what the mortality and residence times actually are—hard numbers must precede identifying the source of the mortality.  If, for example, residence in the plume region is short and survival is high for a given stock, the study of the linkage between ocean conditions in that region and adult returns is not likely to be profitable—we must turn to other times in the life history to find the times & places causing the high mortality of endangered salmon stocks.  Until we can provide satisfactory hard numbers a focus on the linkages seems premature to us, although we look forwards to closer collaboration in future as POST is proven and we can devote greater time to looking at the linkages.


The point the ISRP raises about the importance of determining whether barging or dam passage causes delayed mortality is an interesting one, and one that we are deliberately setting out to test using the POST array.  Specifically, we have designed the 2007-2009 study to provide a direct comparison between barged and run-of-the-river Snake River smolts, and between Yakima and Snake River run-of-river smolts.  (We recognize that the development of POST is an expensive proposition, and therefore have partly targeted it’s development to addressing these major policy issues for the region).

We recovered preliminary data from 14 (of 40) acoustic receivers forming the central section of the cross-shelf Willapa Bay line during a test recovery we conducted in late June 2006 while going out to replace one unit that had been brought to the surface by a groundfish trawler.  (The Willapa Bay line is 40 kms north of the Columbia R mouth, which in turn is about 220 kms below Bonneville Dam where the barged smolts were released).  Partial survival of barged vs ROR Snake R chinook smolts to these 14 units on the Willapa line was 13.1% & 13.6% for the ROR smolts, and 38.2% for the first barged group (the second barged group were just being detected on the Willapa Line when the data was being retrieved and are not available for this comparison).  If the preliminary results hold up when all of the data is retrieved, the survivals to Willapa would be three times higher for the barged fish, a substantial difference that does not seem to be observed by the time the adults return several years later.

The comparison of ROR Yakima and Snake River smolts is even more promising.  The two Yakima releases had minimum survivals to the Willapa line of 4.5% and 8.0%, which can be compared to the Snake R ROR survivals of 13.1% & 13.6%.   If this difference is not due to a differential distribution of the two stocks over the acoustic listening line, then in-river & initial marine survival of Snake R smolts is much higher than for the Yakima stock.  However, by the time of adult return, the Yakima stock’s SAR is 5.2 times that of the Snake River stock (which is why we chose this stock for comparison)—placing the poor survival of Snake R chinook well out to sea and not in the rive or plume environments.

Finally, we should note in passing that we counted 26 and 27 ROR Snake R smolts on the 14 (of 40) uploaded Willapa acoustic nodes.  As these fish were double tagged with a PIT tag, we can compare this partial detection rate with the PIT tag counts of these two release groups at Bonneville Dam.  A total of 28 PIT tags were recorded at Bonneville for both release groups combined (We have not yet done a breakdown by release group).  Our acoustic count of 26+27=53 smolts at Willapa is almost double the PIT tag count at Bonneville Dam, despite being also a partial data recovery and the acoustic line being situated 260 kms beyond the dam.  Although the details may change with the recovery of more data, we appear to already have a more efficient counting system than is possible using PIT tag technology at Bonneville.  (We caution that these numbers are preliminary and further analysis is needed before definitive statements about relative performance for the whole hydrosystem is possible).
4.  Estimates of survival and migration rates.  Survival rates will be calculated as a combination of mortality, non-detection, and tag shedding. Can the proponents distinguish between detections of tags in live salmon, tags in dead salmon that are drifting with the current, and tags in live predators that ate tagged salmon? The problem with equating non-detection and mortality is that survivors might be swept directly offshore in the Columbia River plume or they might migrate northward or southward in waters beyond the 200-m depth contour, where there are no array lines or nodes to detect them. If the smolts (which is the life stage when mortality is highest) are not detected on the shelf, but the returning adults (which is the life stage of relatively low mortality) are detected on the shelf or in the river, then there is a possibility that the smolts reared offshore beyond the 200-m depth of the continental shelf.  Therefore estimates of survival and migration rates and interpretations of results made using “on shelf” tag detections and ecological conditions for smolts may be wrong. Hence the “geographic correlation” that is the main thesis of the proposed work is diluted. How will the proponents address this issue? 

The current generation of tags do not have a mortality sensor.  It is feasible to design a sensor that would report the death of the original tag host, by modifying the transmission scheme to send one additional bit (alive or dead).  The problem with such a sensor lies more in (1) the need for several years of testing and evaluation to ensure long-term reliability in the field and (2) the need to build a substantial array infrastructure that will support a demand from the scientific community before manufacturers will put much effort or money into designing more sophisticated tags. 
In the short term we do not propose to address the issue of possible off-shore movements, since our previous trawl survey work does not provide much evidence in support of the concern.  The more important point, however, is that POST will provide a minimum estimate of survival.  As our estimates of survival are already quite high in both BC and the Columbia, they do not support the hypothesis that elevated mortality shortly after entering saltwater is the cause of the poor ocean survival.  If true, this finding alone will make the PATH conjecture of delayed mortality less likely.
How will the highly variable effects of water currents be accounted for in the proposed estimates of rates of movement in the estuary and ocean? 
The simplest and cheapest approach is to compare the measured migration speeds with the extensive published records of long-shelf current flow.  Over the longer term (3-5 years) we expect that POST will host a wide range of other ocean sensors, which would provide a direct measure of variability in ocean currents at the time that the smolts are present.  The seabed nodes capable of hosting these additional sensors are under development in our lab.
5.  Tagging methods, fish size, hatchery stocks: Tagging methods and fish size are still a concern, as the proponents are targeting hatchery fish >14 cm because of large tag size.  
We have extensive experience in the use of the new Vemco V7 7mm tag, which allows us to tag smolts down to 12.5 cms.  Similarly, it should be possible to begin using a 6mm acoustic tag developed by Vemco by the spring of 2007.  Such tags should be implantable into smolts down to somewhere in the vicinity of 10-10.5 cm smolts.  However, as with all technology, the shift to even smaller tags will come at a cost—the battery is smaller, the acoustic power is accordingly lower (i.e., the tag is quieter and therefore more difficult to detect), and the frequency is higher because the transducer size is smaller.  (The latter comment applies to the 6mm tag only; Higher frequency will probably reduce the detection range further, but it may be as high as 300m under good conditions).  Our best estimate currently is that these tags will have at least a four month life span but the geometry of the array’s nodes will have to be re-configured to achieve a high detection efficiency for 6mm tags.  
How comparable is the ocean distribution of tagged Snake River hatchery fish to wild Snake River Chinook?  Is there a size difference?  If so, how much will this influence their results and interpretation?  

To our knowledge, the answer to this question is currently impossible to ascertain.  We hope to address such questions with the POST array over time.
The proponent’s response to the previous ISRP review did not adequately address the ISRP’s concerns about the weight of the tag and its effects on swimming performance and ocean survival. The proponent’s response should address this issue.

We have been looking at this precise issue in a graduate thesis by Cedar Chittenden at UBC, jointly supervised by Scott McKinley & David Welch.  Surgically implanted coho smolts of different sizes were implanted with 6mm, 7mm, and 9mm dummy acoustic tags and followed to 300 days post-surgery.  The draft conclusions taken from Ms Chittenden’s manuscript with respect to studying survival (not movements, which has less stringent requirements) are as follows:

“
V6:  Our study on the growth, healing, survival and tag retention of pre-smolt coho looked at eleven fish size groups and three tag size groups. The results from this study suggest that for the 6x19mm tag, fish should have a forklength of at least 11cm (17% tag to body length ratio).  This translates to a 15g fish, or 7% tag to body weight ratio.  

V7:
Although 11cm fish tagged with a 7x19mm tag grew at similar rates to control groups, when survival and tag retention are taken into consideration a minimum of 12.5cm is more appropriate (15.2% by length and 7% by weight).  

V9:
If a 9x21mm tag is being used, consider using fish that are over 14cm (15% ratio), or 35g (8% ratio).  More research is needed to determine the optimal size for coho tagged with 9mm diameter tags”  (Chittenden, in prep. Tel: +1 778 228 0412).

Chittenden also looked at swimming performance in swim tubes, and found no difference between the study groups.  We also wish to note that the quoted results on minimum size are somewhat conservative, because they followed fish to 300 days post-surgery, at which time about 50% of the tags will have already failed from exhausting their batteries.  If 4 months is taken as the point at which survival is to be measured to (so that tag failure does not influence the results), slightly smaller fish can be used with a given size tag.  Smaller fish can also be used if the desire is to mainly determine movements &/or emigration from a particular area such as the estuary.
Which specific hatcheries will be involved in the tagging work? Are the hatchery stocks selected for tagging representative of the ESUs? More discussion in needed in the proposal on the assumption that the ocean distributions, survival rates, and migration rates of tagged hatchery fish are the same as those of wild fish.  

To the extent that we can identify an answer (based on considerable effort), the hatcheries we have chosen are representative as we can make them of the region they are in.  There is an issue about widespread use of stocks such as the Carson (mid-Columbia) for outplanting to the upper Columbia in the 1940s, but it has proven almost impossible to find hatchery stocks that can be certified as having local origin free from possible fish transplantation issues.  
The debate about how representative hatchery fish are of wild fish has gone on for a number of years.  This study is not aimed at resolving that controversy, but at gathering more information about where fish go in the ocean and attempting to determine how that effects their survival.  Information from hatchery fish will be gathered first because they are readily available for the research and ESA permits are not needed.  The study will be expanded to include wild fish when and if they become available.  We would also note that in those comparisons we have made of hatchery vs wild steelhead performance over the 2002 test array (Welch et al 2004; see below) we found no differences.  This finding was repeated and confirmed using larger sample sizes in the 2004 POST test array.
Welch, D.W., Ward, B.R., and Batten, S.D. (2004). “Early ocean survival and marine movements of hatchery and wild steelhead trout (O. mykiss) determined by an acoustic array: Queen Charlotte Strait, British Columbia”.  Deep-Sea Research Vol 51(6-9):897-909. DOI: 10.1016/j.dsr2.2004.05.010

Does the proposed work involve voluntary labor by hatchery employees or does the budget include funding for their work? The ISRP requests that the proponents provide more detailed methods, timelines, smolt release schedules, and evidence of coordination and cooperation with hatchery managers. 
Currently two hatcheries are involved in tagging work: Kooskia National Fish Hatchery (Kooskia, Idaho) is the site for tagging of upper Columbia Chinook, and Chandler Juvenile Monitoring Facility (Prosser, WA) is being used for tagging of Snake River Chinook. 
The project does require some labor by hatchery personnel.  So far, they have been most happy to provide that labor under their normal funding.  The labor entails sorting fish for marking into separate holding troughs, feeding fish while they are held, and releasing them on a schedule provided by Kintama.  For transported fish, minimal additional labor is required to fill the transport tank and dip the fish into the tank for transport.  At LGR, the Corps provides assistance in connecting the release hose from the transport tank to the barge, and in the barge loading process which takes a few minutes.  Evidence of hatchery cooperation is provided in the following quote in response to out thanking Dworshak/Kooskia personnel for their assistance in 2006:  
“On behalf of the Idaho Fishery Resource Office and the Dworshak Fishery Complex, you are very welcome and we appreciate the opportunity to participate with you in this effort.  One of the blackholes in our knowledge of the life history of spring Chinook is ocean mortality of smolts as they enter that phase of the cycle.  The information that your group is attempting to provide could be extremely helpful in developing management and production strategies in the future.  Please keep us informed on the progress of the project, provide copies of interim reports, and let us know if we can participate again next year.

Ray Jones

Fishery Biologist

Idaho Fishery Resource Office

U.S. Fish and Wildlife Service

PO Box 18

Ahshaka, Idaho 83520

PH 208-476-7242

FX 208-476-7228”

6. Permits. The proponents note that permits will be obtained to deploy the permanent array on the ocean floor. Which agency(s) issue the permits? What are the permit requirements? What are the timelines for completion of applications, agency approval, and issue of permits?  The proponent’s response should demonstrate coordination/cooperation with the fishing communities along the coast of Oregon and Washington, through Washington/Oregon/Alaska Sea Grant, to reduce the loss of receivers in trawling grounds on the shelf.  Who are the "appropriate authorities" that the proponents are working with for in-river deployment of equipment, and what specific requirements/timelines need to be met? 
Canadian Permits

In Canadian waters, permitting for deployment has been obtained through the Integrated Land Management Bureau’s Crown Land Tenure program.  As part of this process, applications are sent for review to all agencies or groups with jurisdiction over the site; our 2006 permit application was referred to Transport Canada, the Department of Fisheries and Oceans, and the local Regional Districts.  Permitting requirements are in theory reasonably straight-forward; in practice, there are long delays and little clarity as to how fast the permit is progressing.  Canadian permits are now largely in hand (we are expecting a couple of final permits “any day”), but the process takes a minimum of 4 months.
US Marine Permits

For the US regions of the study, Fish Passage Solutions (John McKern) handled the permitting processes under subcontract.  Placement of structures in navigable waters of the United States is regulated by the US Army Corps of Engineers under Section 10 of the Rivers and Harbors Act of 1899.  The POST study involves work in the Alaska District, Seattle District, Walla Walla District, Portland District, San Francisco District, and Los Angeles District of the Corps.  In each state, there is some cooperative permit application process so that an application to the Corps is sent to NOAA Fisheries, the US Fish and Wildlife Service, Coast Guard, the state fish and wildlife agency, the state natural resources agency, and state environmental agencies.  In Washington, for example, the Joint Aquatic Resource Permit Application (http://www.ecy.wa.gov/programs/sea/pac/jarpa.html) is sent simultaneously to all the appropriate agencies.  Among those agencies, there are established permit application review processes and timelines for full public review before the permits are issued.  The Corps review period for the Section 10 permit is 45 days.  With the review times of the other agencies, obtaining the permits usually takes about 90 days.  Included in the process are determinations of whether endangered species (Federal and state) will be affected, environmental considerations, whether hydraulic permits will be required, water quality effects, etc.  In the river, the states retain ownership of the original river bottom, and the Corps owns lands required from the old river channel to the current shoreline of the reservoirs.  Real estate permits would be required from the Corps for receivers installed above the old river channel, and from the states for installations in the old river channel.  Those permissions may be included in the Section 10 permit by endorsement by the appropriate agency.  Along the coast, the states have generally delegated permitting responsibility to the counties.  Permits for installation on shore are regulated by the county planning departments.   In most cases, county permission is covered by an endorsement section in the Corps’ Section 10 Permit process.  Thus far, Section 10 permits have been received from the Alaska, Seattle, and Portland Districts for installations in the river and coastal waters delineated in Kintama’s research proposal.  Letters have been received from the Portland and Walla Walla Districts for installations in the Snake and Columbia River reservoirs.  Finally, because fish marked at Kooskia Hatchery in Idaho must be transported across the state line for loading on a barge at Lower Granite Dam, a transport permit was required from the Washington Department of Fish and Wildlife.  Obtaining this permit took about 1 month.

In addition to the permitting process, Notices to Mariners are being issued for all equipment deployed, reducing the likelihood of fishing damage.  As we move toward more long-term moorings (such as those already in place offshore of Willapa Bay and planned for northern Vancouver Island), equipment locations are being submitted as chart corrections through NOAA, and as long-term Notices to Mariners through the Canadian Coast Guard.  Kintama has also been in communication with local fishermen in Washington, and British Columbia (similar communications are being established in Oregon as we prepare to deploy the listening line offshore of Cascade Head), as well as with the Alaska Fisheries Science Center’s North Pacific Groundfish Observer Program, in an effort to avoid place equipment in areas of very high fishing intensity and to educate the fishing community of the whereabouts and nature of the equipment being put in place.
River Permits

The Corps of Engineers and state Department of Natural Resources are the principal agencies governing placement of receivers in the river.  That was handled through the Section 10 Permit process.  

7.  Lost acoustic receivers. The proponents should expand their discussion of the proposed method for recovering lost acoustic receivers. Previous ISRP reviews raised concerns about detecting lost receivers and the use of expensive ROVs.

The use of acoustic releases substantially increases costs, yet provides only a marginally satisfactory recovery process.  Even very expensive acoustic releases ($5-10K per unit) are not that reliable, and they do not in any event have the 7 yr life span needed to match the projected lifespan of the VR3s.  Adding an acoustic release that is just as expensive as the equipment, and which simultaneously forms the “weak link” for premature release and at the same time is unreliable when eventually needed is not sensible.  We took this route in the 2004-05 Demonstration Phase of POST because it allowed us to achieve our key goals: To prove that the array could be made to perform well (from a scientific data sense) and that the data were valuable to the fisheries science & fish management communities.  ROVs and side-scan sonars may be expensive, but the requirement needs to be kept in perspective:  As a percentage of the POST array, operations costs for ROVs are reasonable, and the POST array’s data is invaluable.
We would note in passing that no other approach to recovery is feasible.  We are routinely working in waters of 200m and occasionally 300m (660-1,000 feet) which is far beyond diver limits—and in any event commercial divers are extraordinarily expensive.  Even in the river, Army Corps of Engineers’ diving rules require the presence of a backup diver and a decompression chamber, and diving times are limited.  This makes the cost of diving very expensive on Corps projects.  The Corps evaluated the use of ROVs and found them to be very cost effective for inspecting underwater equipment.  As the ROV can be equipped to attach a line to the equipment, the cost of the ROV could be very effective, especially given the number of pieces of equipment and the depths of some of the deployments. 

8.  Information transfer. What is the specific schedule of site visits to download data from each BPA-funded array? What are the specific data/metadata formats and time schedules (including public access to data)?  How will the data from other investigators who used VEMCO tags be made available to them and at what cost? How will VEMCO and Kintama facilitate other research programs that want to use the coastal receiver network?
Data downloaded from the acoustic receivers are in ASCII format, and include header plus detection data.  These raw data files, as well as field logs from tagging and array deployment, maintenance, and recovery, will be made publicly available through the POST database, currently hosted at the Department of Fisheries and Oceans’ Marine Environmental Data Service, and available at http://www.postcoml.org/database.htm  While data submission procedures and typical time lines for data availability from the POST database are still being determined, Kintama and MEDS feel that it will be feasible to make data publicly available within one month of individual field visits by next year’s field season.  (The delay is to ensure initial QA/QC is properly done, but eventually that should be reduced to same-day service). The draft POST rules currently stipulate that PI’s have exclusive access to their most recently uploaded detection information for 6 months, and this period of exclusive access can be extended by specific request to the POST Secretariat.  After this grace period, recent data is made publicly available.
Similarly, other researchers who own Vemco tags and choose to opt in to POST will be able to submit and access their data, as well as other researcher’s public data, via the POST on-line database.  In the case of researchers whose tags were detected on the array but who are not willing to opt into the POST project, Kintama or MEDS will be able to provide data summaries upon request. However, POST membership will be encouraged if longer-term co-operation is desired. It has not yet been decided what to do with the large amount of data on non-POST tags that we have accumulated.  While we aspire to a completely open-access principle, there is also the non-trivial issue of ensuring that the array is funded and becomes financially self-sustaining.  Facilitating co-operation and dialogue between researchers interested in using the coastal receiver network will primarily be handled by the POST secretariat (David Welch is a member of the POST Management Board), and Kintama will probably handle the scientific consultation and financial charge-out side.  This is under current discussion, as is the appropriate rate for charging for array services.  
9.  Equipment. Justification for expensive equipment described in the narrative was insufficient.  What are the specific costs of tags and acoustic nodes?  What are the costs of the ROV and additional equipment needed for the ROV, including high-resolution optics, and manipulator, plus surface electronics? What are the projected costs for the single special-purpose vessel that may be required in the future? What are the costs for the wireless (cell, satellite) communications, and other marine electronics? Are these costs shared with other programs funding the POST array? If so, how is BPA’s share determined?

Taking these comments in reverse order: The various costs for operating the array are shared amongst all POST project sponsors.  BPA’s “share” is not the best way to describe the building of the array.  Rather, the extent and scope of the permanent array is determined by the amount of funding available for the next operating year from all sources; the trade-off between allocating money into building and operating the array and buying and implanting tags into the fish that move over the array; the overhead for maintaining the infrastructure and managing the data flow (& analysis) on land; and the rate of array expansion and the equipment loss rate (which cannot yet be determined—we need a large amount of equipment running at sea for several years to begin to determine this).
In putting this proposal into BPA, we have specifically identified a series of listening lines that will not be built without BPA’s support.  At this point the precise costs of doing the operations needed to run the array are known about as poorly as what the scientific findings will be.  Costs will be determined by establishing what works technically.  We budget an amount to cover off some R&D during our recovery operations, and need to stay within that operating envelope.  It is our expectation that much of the additional funding will come by proving the array is useful to researchers in the Columbia and elsewhere, and by offering them the opportunity to use the array if they wish.  From this perspective array services are no different from any other data service that researchers use, such as the use of a telephone service, or PIT or radio tag services.
We would also like to note in passing that a proposal to globalize the POST array has been shortlisted by the Canadian Foundation for Innovation for a $35M award.  Our proposal is one of three being considered (from a starting field of ca. 40 proposals) for the award. One proposal will receive the total award; it will not be split between proposals.  We have identified capital funding for approximately 320 additional seabed nodes for the Pacific west coast that would be deployed if we are successful; these lines would be in addition to the funding that we are seeking from multiple west coast agencies.  Although a final decision is expected in December 2006, the funding would be for the 2008 calendar year.  Other proposals are or will be submitted to west coast agencies to help grow the POST array.  The precise locations of specific lines necessarily must be tailored to each funding agency’s needs; the point that we wish to make here is that a continental-scale array is too large for any one funding agency but that by building it in compatible pieces a very large array can be achieved that is beyond the financial capabilities (or vision) of any one agency.
10.  Personnel. The PI is an outstanding scientist with an excellent international reputation and good publications.  Given the PI’s other ongoing projects mentioned in the narrative (e.g., Moore Foundation project, Sloan Foundation project), additional justification is requested for the PI’s allocation of 100% FTE to this BPA-funded project.  
David Welch is allocating 100% of his time to developing the POST array, only part of which is funded by BPA.  For this reason I have relinquished my role as co-PI on the Continuous Plankton Recorder initiative, and a number of other responsibilities.  The allocation of my time between the various POST project sponsors is difficult to precisely define, since this partly depends on what geographic sections of the array require the greatest attention in any one year.  
� EMBED Equation.3  ���
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