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October 2, 2007


Murphy & Buchal LLP
2000 S.W. First Avenue, Suite 320

Portland, Oregon  97201

James L. Buchal
telephone:
503-227-1011

fax:
503-227-1034

e-mail:
jbuchal@mbllp.com

October 2, 2007
BY CERTIFIED MAIL, RETURN RECEIPT REQUESTED
	D. Robert Lohn

Regional Administrator

Northwest NOAA Fisheries

7600 Sand Point Way NE

Seattle, WA  98115-0070


	Samuel D. Rauch
Deputy Assistant Administrator

NOAA Fisheries
1315 East West Highway

Building SSMC3

Silver Spring, MD  20910-3282


Re:
2004 BiOp Remand
Dear Messrs. Lohn and Rauch:


The Columbia Snake River Irrigators Association writes to:  (1) raise fundamental questions with respect to the “Comprehensive Analysis” recently released, arising from application of the COMPASS model; and (2) note a serious strategic and tactical error in that Analysis relating to the treatment of natural mortality.  Our comments on the COMPASS model are necessarily limited by the very sparse information available concerning that model; they are based upon the draft paper submitted to Hydrobiologia, “Comprehensive Passage (COMPASS) Model:  a model of downstream migration and survival of juvenile salmonids through a hydropower system” (Jan. 2007 draft), which is referenced in Appendix B to the Comprehensive Analysis.

Statistical Issues with COMPASS

We were startled to see in the Hydrobiologia paper claims of a very significant relationship between river flow and system survival.  The modeled predictions stand in stark contradiction to the empirical data summarized in NOAA Technical Memorandum NMFS-NWFSC-63, “Effects of the Federal Columbia River Power System on Salmonid Populations (Feb. 2005), earlier NMFS “white papers”, and publications in peer-reviewed journals.


For example, in the Tech Memo, NMFS scientists had previously suggested that a “broken-stick” model best characterized the relationship (yearling chinook, LGN-MCN):
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(We continue to contend that the 2001 data (circles) really reflect a temperature-based effect, rather than a flow-based effect.)  The Tech Memo also notes that “the relationship between flow exposure and survival of steelhead within seasons was generally weak and inconsistent”.  


Yet in the Hydrobiologia paper (Figure 8), the authors present the following relationship between flow and yearling chinook survival:
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(4000 to 12000 cubic meters/second is 141,000 to 434,000 cubic feet/second (kcfs))

One can see that at zero spill, over a range of roughly 3300 to 6500 cubic meters/second (117 to 230 kcfs), survival increases from roughly 33% to 40%.  This does not appear consistent with the “broken stick” data just presented, because there is a sharp increase in survival well above the “broken stick” threshold.  The “broken stick” model would show no increase in survival from 117 to 230 kcfs.  The equivalent graphed relationship for steelhead (Figure 9) is even stronger, with survival rising from 5% to 20%.


These results appear to arise from a concatenation of two principal models:
  one for survival as a function of environmental variables, and one for fish velocity as a function of environmental variables.  In the paper, the generalized form of these two models is set forth in Equations 5 and 7:

[image: image3.emf]
[image: image4.emf]

At the outset, these specifications do not appear connected to an underlying mechanism for juvenile salmon survival.  The authors began with a simple model of survival as a function of exposure time to some cause of mortality at mortality rate “r”.  The authors then acknowledge that “the exposure, in this case, is to distance traveled”.  (Hydrobiologia, at 7.)  The authors then added both “exposure time” and distance traveled in order “to accommodate both survival processes”.  But there is only one survival process posited, or more precisely, one mortality process posited:  predation.  


It seems risky to force a basic specification in which survival is both a function of average reservoir travel time and reservoir length, in part because they are presumably highly correlated, probably confounding estimation techniques.  The problem is exacerbated because the fixed set of reservoir distances does not contain much variance.  


NOAA Fisheries has not disclosed its results from running the full specifications in Equations 5 and 7 or any rejected subsets.  Rather, we are merely told that after multiple runs of an undisclosed “maximum likelihood optimization routine”, some of the parameters were discarded to produce simplified specifications; the final results are summarized in Tables 1 and 2.  


To the extent NOAA Fisheries prefers to build a model on a purely statistical basis (rather than a model based on a theoretical mechanism to explain why fish live or die), it is not legitimate to reject statistically-significant coefficients merely because they do not conform to the researchers’ (and agency’s) predispositions.  While it is true that the authors removed some parameters “based on their Akaike’s Information Criterion” (a neutral statistical test), others were removed where results showed “negative flow coefficients, since we believed that survival is positively related to flow”.  (Hydrobiologia, at 9.)  We believe that the high degree of collinearity among the variables probably produced a situation in which modelers were presented with a large number of different specifications of statistical significance, propelling them to inherently arbitrary choices among those specifications.


The high correlation between average reservoir travel time and reservoir length may well explain the strange results where, among other things, the travel time coefficients are utterly insignificant and eliminated from upper river chinook results, and distance coefficients are utterly insignificant and eliminated from lower river steelhead results.
  Yet another remarkable result is the notion (for chinook) that river velocity has a positive influence on fish velocity in the upper river and a negative relationship in the lower river.  (See Hydrobiologia Table 2.)  


If we were to believe the latter result, we could make a substantial contribution to fish survival by raising reservoir elevations and reducing flow in the lower river—perhaps even through increased irrigation—thereby reducing river velocity.  We note that we have repeatedly asked your office to release detailed, within-year COMPASS predications for 2001 (and other years) to validate the model, and your office refuses to do so.  We reiterate the request.  


In any event, with respect to chinook salmon, the only statistically significant surviving flow coefficient in the chosen specification is distance times flow (α1), which has a tiny, tiny regression coefficient of negative 0.0000117.  The travel time times flow coefficient did not survive, so presumably it was not significant.  This result is superficially consistent with the empirical data presented above—effects of flow are for all practical purposes utterly insignificant.  


How, then, did the Hydrobiologia paper produce such a powerful relationship between flow and survival?  As best we can tell, this was a multi-step process:

· The authors took changes in river flow and used another model to turn them into changes in river velocity;
 

· The authors used Equation 7 to generate changes in fish velocity from the changes in river velocity;

· The authors used changes in fish velocity to generate changes in fish travel time; 

· The authors then input changes in fish travel time into Equation 5 (along with the direct changes in flow through the α1 coefficient) to predict changes in survival.  

The paper is remarkably opaque concerning these critical steps.

Through its general specification and sub-specifications, NOAA Fisheries has adopted a model in which fish travel time, t, is, in substance, assumed to be independent of flow for purposes of Equation 5, yet then violates that assumption by running flow into Equation 5 through t.
   This appears to be statistically inappropriate.  There are advanced techniques available to estimate properly-specified sets of related equations as sets, but that does not appear to have occurred here.  Such a procedure would make it more reasonable to concatenate results across equations, but it is not clear that even such procedures could adequately address collinearity in the data.


No such complexity is really required.  If NOAA Fisheries wants to attempt to demonstrate a significant relationship between flow and survival, the straightforward and statistically appropriate way to do so is include flow as an explanatory variable in Equation 5.  But NOAA Fisheries has known for quite some time that straightforward and statistically-appropriate methods fail to demonstrate the significance of flow.  From this perspective we cannot help but regard COMPASS as the latest in a long series of models constructed with the object of supporting flow management policy, rather than accurately predicting survival changes associated with management options.


We note that in presenting their “generalized additive model” in the Tech Memo, a precursor to COMPASS, some of the same authors did not include any units on the y-axis akin to the survival units in Tables 8‑9 of the Hydrobiologia paper.  They may have recognized that only the direction, not the magnitude, could be predicted through an additive technique (and that may not even be true).  We believe that several authors of the Hydrobiologia paper would confirm, if questioned, that the model is appropriate, if at all, for comparing two operations, not for making predictions as to the actual magnitude of survival changes.   This undermines what appears to be the entire premise of the Comprehensive Analysis, to the extent it uses “additive” COMPASS outputs to present actual survival changes by ESU.


We believe that NOAA Fisheries and the Region would be using the best available science if they used something along the lines of Dr. Anderson’s XT model, which is based upon real-world predator-prey dynamics and appears to provide a closer fit to the data.  It has a mechanism that explains the survival changes, and would permit NOAA Fisheries to present predications of the actual magnitude of survival changes in the Comprehensive Analysis. 

A Fundamental Problem with COMPASS and Other Models


COMPASS, like other juvenile passage models, does not cover the whole salmonid life cycle.  While this criticism has typically been raised in the context of continuing allegations of delayed mortality, a more direct criticism is that the juvenile passage models tend to overstate changes in survival associated with changes in FCRPS operations because the models are limited in scope to the river reach from LGN to BON.  At best, the in-river passage models show that actions taken to reduce time in the system may result in less deaths within the system, but the additional time “saved from the river” is then spent downriver with additional deaths that are improperly ignored.  


Offsetting mortality in such downstream areas may well result in an increase in overall mortality, depending on predator densities downstream.  This is presumably one of many reasons why changes in in-river mortality are only loosely correlated to adult returns.  Recent work by Muir et al., for example, shows that changes in juvenile steelhead survival though the hydrosystem explains only 1.1% of the variance in steelhead returns, and only 25% of the variance in chinook adult returns.
  


This is perfectly consistent with the idea that the association between flow, velocity and travel time is substantially higher for steelhead than chinook; to the extent that steelhead move down the river faster when flow is higher (which may, of course, not be caused by flow at all), they will die less in the area where we are measuring mortality, but there are no net survival benefits at all (probably because there are more birds below the dams).  And as for the chinook, flow plainly doesn’t matter at all, only distance.  The failure to highlight the “where are looking” limitation in present downstream passage models inevitably overemphasizes flow and travel time as management tools.

Downplaying Natural Mortality Promotes Poor Decision-making

As you know, we have for many years emphasized that the fundamental question for resource management is the extent to which operation of the FCRPS adversely impacts salmonid survival against a realistic baseline that includes natural mortality.  The 2004 BiOp provided an important step forward in that direction; after cherry-picking data on in-river survival above Lower Granite to pick the highest in-river survivals, and extrapolating below Lower Granite, NOAA Fisheries estimated that roughly half the mortality within the FCRPS was natural mortality.  And we were extremely encouraged to see that BPA has picked up on this theme, recently criticizing the Fish Passage Center’s CSS study because the 

“. . . analysis assumes that no natural mortality occurs once salmon pass the first upstream dam, thus concluding that all mortality between upstream and downstream dams is caused by the hydrosystem.  When the performance measure is corrected for the extra migration of the upstream stocks, there is little or no evidence of differential hydrosystem mortality for hatchery Chinook salmon.”

No factor has contributed more to gross exaggeration of the effects of the FCRPS than studied ignorance of natural mortality.


It is also clear beyond doubt that NOAA Fisheries’ (or more precisely its attorneys’) persistent failure adequately to address this issue has contributed to persistent losses in federal court.  Judge Marsh released a speech a couple of years ago in which he indicated that he had withdrawn from further review of the biological opinions because he simply could not countenance what he regarded as abominably high levels of mortality, as reflected in the incidental take statements.  More recently, the Justice Department’s agreement with a Ninth Circuit Justice’s statement that “dams are killing 80-90% of the migrating juveniles” doomed any hope of rational judicial review by that panel.


For this reason, we have provided detailed information to update the “extrapolate below Lower Granite” approach in the 2004 BiOp, and offered comparative evidence of very high downstream mortality rates from treatises, Canadian studies, and other information.  All available information suggests that downstream mortality levels prevailing in the Columbia and Snake Rivers are not significantly higher than in other West Coast rivers, and may even be lower.  In any rational biological context, the proposition that the dams kill 80-90% of the downstream juveniles is absurd.


We are thus quite disappointed to see that Comprehensive Review declares “the agencies do not believe that it is presently possible to definitely separate the overall differences between natural, hydro related, and other anthropogenic causes of mortality” (p. B-1; emphasis added).   It is not consistent with NOAA Fisheries’ obligation to use the “best scientific and commercial data available” (16 U.S.C. § 1536(a)(2)) to require a more “definitive” answer on natural mortality, and it is also unwise given the profound misimpressions that have been generated by an insistence upon data perfection.  Put another way, the decision in the Comprehensive Review to use COMPASS estimates of survival “to quantify the level of incidental take” (p. 3-13) is guaranteed to perpetuate the toxic myth that each and every fish that dies in the river dies because of the dams.


To make matters worse, the jeopardy analysis appears premised on the notion that the COMPASS-predicted changes in downstream migration survival carry forth linearly into changes in adult returns.  We have previously provided materials concerning compensatory mortality explaining why this is not the case, and again note the recent work by Bill Muir and others showing remarkably weak relationships between system survival and adult returns.  


Under § 7 of the ESA, it is the task of NOAA Fisheries to explain whether FCPRS operations “reduce appreciably the likelihood of both the survival and recovery” of listed species, 50 C.F.R. § 402.02.  In a context where (1) changes in survival associated with operational choices are little more than background noise against natural in-river mortality and (2) changes in in-river mortality are essentially uncorrelated with adult returns, NOAA Fisheries cannot make any such conclusion.

COMPASS Transparency

The documentation released to date concerning the COMPASS model and its applications is not sufficient to disclose the workings of the model or the choices made in its construction.  We assume that such materials, including such items as the regression specifications that were rejected, will be made available as part of the administrative record in the ongoing review of NOAA Fisheries’ FCRPS decision-making.  Given the apparent ambitions of the model developers “use the model to address more dramatic actions such as reservoir drawdown and dam removal” (Hydrobiologia, at 4), it would be a great service to the Region to release those materials sooner rather than later.  


We trust you will include this letter and its enclosure in the administrative record for the forthcoming biological opinion on FCRPS operations.






Sincerely,






James L. Buchal

Counsel for Columbia Snake River Irrigators Association  

Copies w/out encl. to:

ISAB Members

Koen Martens, Editor, Hydrobiologia 
Dr. Richard W. Zabel

Dr. James Anderson

Dr. John G. Williams

Dr. Steve Smith

Mr. Robert Gulley
� See, e.g., Smith et al., “Factors Associated with Travel Time and Survival of Migrant Yearling Chinook Salmon and Steelhead in the Lower Snake River”, North American Journal of Fisheries Management 22:385-405 (2002).


�The two equations are further split into up-river and downriver components, one for yearling chinook and one for steelhead, but for purposes of this criticism, it is the basic bifurcation that matters.


� We are aware of an alternative hypothesis, which is that steelhead are higher in the water column, and tend to have more of a predation problem with birds, as opposed to chinook, which suffer from fish, and thus leading to less of a gauntlet-type pure distance relationship, and more of a travel time relationship.  


� The paper does not disclose the model used, reporting only that water velocity “is determined by river flow and reservoir geometry”.  


� These concerns appear to apply to spill as well, and the COMPASS model appears grossly to overstate benefits of spill as well.


� We are providing herewith a review of this work by John McKern; the relevant data appears at page 4.


� We note that the Fish Passage Center has apparently declined to respond to this criticism.





