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Part 1.  Comments Regarding: 
Puget Sound Chinook Harvest Resource Management Plan; Draft 

Environmental Impact Statement 
National Marine Fisheries Service, April 2004 

 
Washington Trout, July 1, 2004 

 
INTRODUCTION 
Washington Trout has reviewed the Puget Sound Chinook Harvest Resource Management Plan; 
Draft Environmental Impact Statement (DEIS) and relevant accompanying documentation. We 
have also reviewed the relevant RMP, the Puget Sound Comprehensive Chinook Management 
Plan: Harvest Management Component, submitted to NOAA by the Puget Sound Treaty Tribes 
and Washington Department of Fish and Wildlife (co-managers). We have also reviewed 
relevant fisheries-management records and scientific literature pertinent to a review of both the 
RMP and the DEIS. 
 
We find that the DEIS is inadequate in several fundamental respects. NEPA requires a thorough 
and fair analysis of the potential environmental impacts of the “Proposed Action” as well as 
alternatives to the Proposed Action.  The dismissals of several potential alternatives to the 
Proposed Action that were proposed in scoping appear to be arbitrary. In the discussion that does 
occur regarding alternatives to the Proposed Action, the DEIS fails to consider and analyze the 
alternatives to the Preferred Alternative in sufficient detail and without bias. The analysis of the 
Preferred Alternative fails to adequately consider or evaluate its full environmental impacts, 
particularly the impacts of the RMP on Threatened Puget Sound chinook. The economic analyses 
and the evaluation of the affected environments in the DEIS fail to include any evaluation of the 
full economic, social, and environmental costs of chinook harvest under each of the Alternatives. 
Of particular importance in the economic analyses is the absence of any consideration of 
opportunity costs associated with the Preferred Alternative and of benefits to chinook harvest 
and chinook conservation that might reasonably be made available by the adoption of one or 
another alternative to the Preferred Alternative. 
 
In view of the considerable deficiencies in these regards we believe that the DEIS is 
unacceptable and should be withdrawn and revised to remedy these basic failures. 
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KEY ISSUES 
I. Inadequacy of Alternatives Analyses 
I-1. Inappropriateness of the Adopted Environmental Baseline: NOAA Fisheries attempts to 
make transparent the connection between the DEIS – including several of its particulars – and 
NOAA’s July 2002 Settlement Agreement with Washington Trout re Washington Trout v. Lohn. 
The basis for Washington Trout’s challenge of NOAA’s determination on the 2001 RMP in 
Washington Trout v. Lohn was NOAA’s clear failure to comply with NEPA requirements to 
perform a full Environmental Impact Statement before finalizing its ESA take-authorization 
processes. But now, NOAA proposes to use as a “baseline against which the environmental, 
social, and economic consequences of the [proposed] action are compared,” the “harvest 
management practices and baseline environmental conditions” that have existed since NOAA’s 
inappropriate determination to grant take-authorization for the RMP in 2001.  Had NOAA 
undertaken to comply with NEPA in 2001 it could not have employed the yet-to-be-initiated 
RMP as the environmental baseline against which to evaluate the changes likely to occur if the 
RMP were adopted. NOAA proposes to reward itself for failing to comply with NEPA in 2001 
by using the conditions resulting from that failure to imply that the new proposed action “most 
closely approximates” current environmental conditions, suggesting the least impacts. It is 
inappropriate and unfairly biased in favor of the RMP for NMFS to now use that same RMP 
harvest regime as the appropriate baseline for the DEIS.  
 
The 2001 RMP-determination was the first take-authorization NOAA had awarded for harvest-
related impacts to PS chinook since the ESU had been listed as Threatened in 1999, representing 
and suggesting significant reevaluation and modification of then-current “harvest management 
practices and baseline environmental conditions.” Using the baseline proposed in the DEIS 
leaves still-unexamined the potentially significant changes in environmental impacts that resulted 
from NOAA’s inappropriate 2001 determination. The harvest regime proposed by the RMP is a 
matter of controversy, especially as regards the conservation and recovery of PS chinook; it is at 
best premature to employ it as a baseline to argue the Preferred Alternative would effect no 
change in the environmental status quo. Besides leaving the actual relevant changes in 
environmental impacts unexamined, this places an unfair burden on any other alternative by 
characterizing such an alternative as one that would endeavor to alter the status quo. 
 
The language and tone of the DEIS overall suggest an attempt to justify the co-managers’ RMP 
for chinook harvest, rather than present a clear and balanced overview of several alternative 
approaches to the management of harvest-related impacts on the ESA-listed Puget Sound 
chinook salmon ESU and its component populations. For example, page-i of the Executive 
Summary states “The Resource Management Plan also includes implementation, monitoring, and 
evaluation procedures designed to ensure that fisheries are consistent with the objectives of the 
Resource Management Plan for conservation and use.” Such statements are inappropriately 
presumptive and favorable to the Preferred Alternative. Moreover, this statement is unsupported 
by a fair and critical review of the harvest RMP, which will be discussed below. 
 
I-2. Failure to Justify the Several Purposes and Needs;  Failure to Consider Potential Inherent 
Incompatibilities among Some Purposes and Needs: Pages i and ii of the Executive Summary list 
eight (8) constraints that the proposed action must satisfy. No justification for this suite of 
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constraints is provided, yet this assertion (viz., that all of these constraints must be satisfied) is 
crucial to the argument in support of the Preferred Alternative. 
 
In addition, it is simply assumed that all eight constraints are mutually compatible, an 
assumption that is far from obvious. For example, among the constraints are the following: 
“Provides equitable sharing of harvest opportunity among tribes, and among treaty and non-
treaty fishers pursuant to U.S. v Washington and U.S. v. Oregon; “Manages risk associated with 
abundance estimation, population dynamics, and management implementation”; and “Optimizes 
harvest of abundant Puget Sound salmon … while protecting weaker commingled chinook 
stocks”. Some argument is required to even make plausible the claim that management of the 
risks mentioned and protection of “weaker commingled chinook stocks” in mixed stock 
(including mixed species) fisheries is possible in conjunction with optimal harvest of other 
salmon stocks and with complying with the sharing of opportunity required under U.S. v 
Washington and U.S. v. Oregon. (It is certainly not clearly supported that the RMP successfully 
reconciles this difficult and contradictory standard.)  
 
Further, it is not at all obvious that such constraints have equal weight when devising a harvest 
management regime capable of satisfying ESA concerns. Clearly, any such list is likely to 
require some degree of prioritization among the components of the list. If the DEIS asserts such 
a list of constraints it should also prioritize them. The DEIS is remiss in failing to do this. 
 
The DEIS attempts to argue that among the Alternatives considered, only the Preferred 
Alternative satisfies the purpose and need as characterized by the eight conditions. If true, this 
would seem to be inappropriate. Is the assertion of the DEIS that ONLY the preferred 
alternative, of all other imaginable alternatives, is capable of meeting the purported purpose and 
need?  There are none more expensive, more complicated, less efficient? Surely, the purpose and 
“need” must be capable of being characterized more generally and the Alternatves described in 
such a way that they can be understood (and subsequently evaluated) as different ways in which 
and different degrees to which the basic purpose can be fulfilled. Hence, we argue that the DEIS 
has failed to provide a properly unbiased description of the purpose and need for the 
contemplated harvest action and has therefore failed to provide an appropriate context in which 
the Alternatives can be fairly considered and evaluated. 
 
I-3. Biased Consideration and Arbitrary Dismissal of Alternatives Proposed in Scoping: In its 
specification of “criteria applied in narrowing the range of alternatives included”(page 2-2), the 
DEIS employs the description of the program purpose and need -- characterized by the eight 
constraining conditions described in Section I above – to arbitrarily dismiss reasonable 
alternatives presented during scoping.  
 
A tribal-only fisheries alternative was presented during scoping. This alternative would “provide 
the 4(d) Rule take limitation on harvest activities only for treaty tribal fishing, would estimate the 
level of tribal fisheries required to satisfy federal trust responsibilities to the Puget Sound treaty 
tribes, and would configure those fisheries for all salmon species” (p. 2-2). 
 
Such an alternative would clearly satisfy NMFS trust responsibilities to Puget Sound Treaty 
Tribes and would generally be expected to result in both a reduced overall level of harvest-
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impacts to Puget Sound populations of the listed chinook ESU and to a reduction in some of the 
impacts arising from mixed stock fisheries in marine waters. It would also require a detailed 
estimation of the level and distribution of hatchery production necessary to satisfy such a fishery.  
 
The DEIS appears to place a great deal of weight on NOAA’s trust responsibilities as a 
constraint on acceptable alternatives while at the same time arguing that the additional levels of 
fishing impacts permitted under the Preferred Alternative are consistent with the conservation 
and recovery of the listed chinook ESU. Describing and evaluating a tribal-only alternative in 
detail would appear to be a useful exercise that would provide a valuable contrast with the 
Preferred Alternative. This would enable the public to clearly understand the level of fishing that 
NMFS believes is required to satisfy trust responsibilities and to understand the additional levels 
of harvest and additional levels of impact that arise from satisfying the other features of the 
alleged purpose and need that require non-tribal harvest. The DEIS steadfastly refuses to do this, 
resorting to an arbitrary dismissal of the suggested alternative. 
 

This alternative is not consistent with the purpose and need of the Proposed Action. Since 
the purpose is to put in place a resource management plan under Limit 6 of the 4(d) Rule 
(i.e., a joint state-tribal plan), it would not be reasonable to expect that the Washington 
Department of Fish and Wildlife and the Puget Sound tribes would put forward a joint 
plan under Limit 6 that would include no provision for non-tribal fishing. A fishery plan 
involving tribal-only fisheries would reasonably be expected to be provided to NMFS for 
evaluation under the Tribal 4(d) Rule. (2-2) 

 
This line of reasoning is entirely unconvincing, arbitrary and capricious. NOAA should act on its 
responsibilities under the ESA and NEPA to thoroughly analyze and influence the technical and 
biological elements of resource-management proposals that could potentially impact the status 
and recovery of PS chinook. Instead, the DEIS attempts to employ rhetorical and legalistic 
acrobatics to suggest that NOAA has met some bare-minimum interpretation of its responsibility. 
The dismissal of this alternative is also not compelling on its face. 
 
There is no organic reason why the Washington Department of Fish and Wildlife (WDFW) 
cannot or would not participate in developing such a plan on behalf of the co-managers (and thus 
submit it under Limit 6) in order to discharge its over-arching (Washington-State) constitutional 
responsibility to manage the fish and wildlife resources of the state for the posterity of the 
citizens of the state. There is no reason for believing a priori that a tribal-only fisheries plan 
might not be the preferred alternative on the part of a reasonably-responsible WDFW when 
balancing conservation, legal, and equity concerns with respect to the treaty tribes.  
 
The DEIS appears to suggest that WDFW represents only one narrow interest group of 
consumptive users of the fishery resource – non-tribal commercial and sport anglers – and uses 
that unsupported suggestion to label WDFW participation in such a plan “unreasonable. ” Even 
if it were true that WDFW represented only harvest-fishers, the department still would certainly 
consider participating in a tribal-only RMP if for no other reason than to reconcile potential 
forgone-opportunity issues that have been matters of controversy between the co-managers in the 
past. But this is an entirely inappropriate view of WDFW and of its legal responsibilities with 
regard to the fishery and aquatic resources of the Washington.  
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More importantly perhaps, NOAA Fisheries surely has equal if not greater obligations, and there 
is no reason that NMFS might not recognize that a treaty-only fishery is required and even may 
be the most equitable under circumstances in which ESA-listing of Puget Sound salmon ESUs 
was warranted. It is neither at all clear to this review that NOAA has any particular obligation to 
accept or reject alternatives proposed in scoping only as a matter of whole cloth. It seems 
reasonable to assume that NOAA Fisheries retains some discretion in deleting or adding 
elements to scoping proposals in order to shape and analyze reasonable and potentially valuable 
alternatives. It would not seem a huge leap for NOAA to have fashioned some variation of this 
alternative that might have appeared to it more plausible, even under its torturously rigid 
interpretation of the 4(d) Rule. For instance, an alternative that considered tribal only mixed-
stock fisheries combined with terminal-area tribal and recreational non-tribal fisheries would 
certainly appear to satisfy the standards for Purposes and Needs at least as well as the Preferred 
Alternative, would likely provide valuable contextual information for evaluating the relative 
environmental impacts of the Preferred Alternative, and would appear to require joint-
participation of the co-managers in applying for take authorization. 
 
In its discussion of Alternative 4, NOAA argues that before considering the implementation of 
an alternative precluding tribal fishing, it is constrained by several standards related to its Trust 
Responsibilities, including that “reasonable regulation of non-Indian activities” has not been 
considered first. This would appear to argue for an evaluation of some form of tribal-only or 
nontribal-restricted fishery as a more reasonable alternative to the proposed action, but NOAA 
games the 4(d) Rule to avoid having to make even that analysis. Finally, it should be noted that 
the likely desires or inclinations of take-authorization applicants may not be entirely relevant in 
this context, certainly not controlling. The co-managers appear to be disinclined to consider any 
alternative significantly different from the RMP, and it’s unlikely they would jointly submit a 
significantly different plan. Doesn’t that make analyses of Alternatives 2 and 3 as 
“unreasonable” as an alternative similar to the tribal-only alternative proposed in scoping? 
  
A No Hatchery Augmentation alternative was also suggested during public comment. This is 
dismissed out of hand by the authors of the DEIS for reasons that are both arbitrary and 
confused. The DEIS argues the following: 
 

A no-hatchery augmentation alternative would assume that hatchery augmentation 
programs and the fish produced from those programs do not exist. It has been excluded 
from further detailed analysis because it is not reasonable or practical. Even if the 
hatchery programs were discontinued in 2004, substantial numbers of hatchery fish from 
previous hatchery releases will return to Puget Sound in 2004 and over the next several 
years. It is not reasonable to expect that the co-managers would develop a resource 
management plan that did not provide for harvest of these hatchery fish, particularly since 
many of these fish were produced specifically for harvest. This alternative is also 
technically infeasible to assess with current tools and available data, since it is not yet 
possible to distinguish returning hatchery adults from wild adults for many Puget Sound 
chinook salmon populations. (2-3) 
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It is clearly uncharitable in the extreme to interpret a no-hatchery augmentation alternative as 
assuming or requiring the magical, instantaneous elimination of all hatchery fish of all ages and 
stages of development from the waters of Puget Sound and the Pacific Coast. It is incumbent 
upon NMFS under NEPA to provide a realistic and charitable interpretation of an otherwise 
reasonable alternative proposed by the public, not create a strawman caricature that is then 
ridiculed. 
 
Absent such a principle of charity there is no reasonable way for the interested general public to 
propose alternatives for serious consideration. Nor does such a lack of charity further the aims 
and purposes of NEPA that a consideration of environmental impacts provide a reasonable 
spectrum of alternative ways that might succeed in meeting the broad purposes of a proposed 
action while minimizing or eliminating undesirable collateral impacts. A range of alternatives 
should be fully and fairly assessed – even if those alternatives only partially meet the purpose 
and need – in order to provide a useful evaluation of the relative environmental impact from 
meeting the need, and determine not only the best balance between environmental conservation 
and meeting the need, but the relative value of meeting the need as now conceived. An 
examination of the relative impacts of alternatives that partially meet the need will be valuable in 
identifying the cost society at large or even proponents are willing to incur to meet particular, 
often subjective, “needs.” 
 
Certainly, a reasonable description can be provided for the elimination of chinook hatchery 
production in Puget Sound and Hood Canal and for the attendant development of a transitional 
fishery regime that would direct harvest at the remaining returning hatchery adults. It would 
seem that NOAA is required under NEPA to provide such a description. 
 
NOAA proceeds to assert that the alternative is technically infeasible to assess due to the 
imperfect ability to distinguish returning adult hatchery chinook from natural-origin chinook. 
The statement is a non sequiteur. If hatchery fish are not produced (the case under the proposed 
alternative here at issue) there is no issue as to whether hatchery fish can or cannot be 
distinguished. Under a charitable reading of the proposal in which a transitional harvest regime 
would be established to harvest the remaining returning cohorts of hatchery chinook, NOAA’s 
assertion is patently false in as much as all returning adult Puget Sound and Hood Canal hatchery 
chinook beginning with the current year (2004) are expected to be 100% marked so as to be 
entirely distinguishable from natural-origin adults. 
 
Consequently, the authors of the DEIS here simply fail to establish the claim that such an 
alternative “is not reasonable or practicable”.  
 
The passage from page 2-3 quoted above continues as follows: 
 

Finally, most of the reasons suggested for including this alternative (broodstock take, prey 
competition, loss of genetic fitness, and migration barriers) are not affected by fishery 
activities. An analysis of harvest activities will only provide information about the change in 
escapement, catch and exploitation rate, and would not provide the information necessary to 
address the reasons given for the request. These issues would be more appropriately 
addressed in a National Environmental Policy Act analysis of proposed hatchery operations, 
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if necessary. A pending National Environmental Policy Act review is currently under 
development for the Puget Sound salmon hatchery program. Fishery-related hatchery issues, 
such as straying and possible over-fishing, are addressed in the alternatives evaluated in this 
Environmental Impact Statement. Therefore, it is not necessary to develop and analyze an 
additional alternative in order to evaluate them. (2-3). 

 
It is simply false that harvest activities do not affect either broodstock take or genetic fitness of 
hatchery or wild chinook populations. For example, the Independent Science Advisory Board -- 
an independent scientific panel that is advisory to NMFS and to the Northwest Power and 
Conservation Council for fishery management issues in the Columbia River Basin – in its 
extensive review of hatchery supplementation (“Review of Salmon and Steelhead 
Supplementation”, ISAB 2003-03; June 4, 2003) presented and discussed at length a population 
model for integrated hatchery-natural-spawning populations that evaluates the fitness impacts on 
wild populations of hatchery operations that involve different levels of spawning of hatchery fish 
in the wild and incorporation of natural-origin spawners into the hatchery broodstock. Among 
the factors that affect the impact of hatchery operations on the fitness of naturally-spawning 
populations are the harvest rates on the natural-origin fish as a fraction of the harvest rate on the 
hatchery-produced fish. (ISAB 2003-03, Section 4, pp. 40 – 46. See also, Goodman 2003 and 
Goodman 2004, in review for a more extended and technical presentation of the model). 
 
In addition, the distribution of harvest mortality not only affects escapement but, in the case of 
chinook salmon, can also affect the age-composition of the escapement. The age composition of 
spawning adults is an extremely important feature of chinook populations that is directly relevant 
to the survival and recovery of listed chinook that can be directly affected by harvest. Harvest 
impacts on the number and the age composition of spawning chinook and on the proportion of 
naturally spawning fish that are of direct hatchery origin (F1 hatchery fish) are directly relevant 
to genetic fitness issues and are direct impacts of hatchery production for harvest augmentation. 
Analysis of harvest actions are, for this reason alone, directly relevant to the evaluation of the 
proposed no-hatchery augmentation alternative.  
 
In the remainder of the quoted passage under discussion the DEIS implausibly asserts that the 
kinds of concerns that might motivate (and justify) consideration of the no-hatchery alternative 
are not appropriate concerns for a harvest EIS but rather for a review of “proposed hatchery 
operations, if necessary.” This makes little sense in view of NMFS admission in this very same 
passage that “many of these fish were produced specifically for harvest.” As we note below in 
our discussion of the Economic Impacts Analysis, hatchery production in Puget Sound and Hood 
Canal is nearly entirely for the subsidization (augmentation) of harvest. It is principally harvest 
directed at hatchery stocks of chum, coho, and non-listed chinook in Puget Sound and Hood 
Canal that have direct impacts on the listed chinook populations for which Limit 6 take 
exemptions are being sought by the Preferred Alternative that has occasioned this DEIS.  Put 
simply, hatchery production is a “fishery activity.”  
 
Consideration of hatchery practices and their impacts on populations of the listed chinook ESU 
are directly relevant to the determination of the appropriate kind of harvest management plan, if 
any, that is compatible with the preservation and recovery of the ESU. Several scientific reviews 
and independent review panels have made this point and have urged NMFS to consider 



 9

integrated recovery measures that consider both hatchery and harvest practices in conjunction 
with habitat protection and restoration. In particular, the Salmon Recovery Science Review Panel 
– an independent review expert body organized by the US National Academy of Sciences at 
NMFS request to oversee the quality of the science employed by the regional Technical 
Recovery Teams (TRT), including the Puget Sound TRT – has explicitly recommended this to 
the Puget Sound TRT and NMFS, state, and tribal harvest managers (RSRP 2001). 
 
Further, NOAA attempts to use assertions about the effects and impacts of various Puget Sound 
hatchery programs to justify conclusions drawn in its Proposed Evaluation and Determination of 
the RMP (the Proposed Action), even though, as the DEIS correctly notes, NOAA has not 
completed either its NEPA or ESA evaluation of those programs. NOAA’s Sustainable Fisheries 
Division cannot have it both ways; it cannot assert determinations regarding hatchery impacts it 
considers supportive of its arguments and then reject responsibility for evaluating the ecological, 
social, and economic impacts of those hatchery programs. Consequently, the casual dismissal of 
the suggested no-hatchery augmentation alternative is unconvincing as well as arbitrary and 
capricious. 
 
I-4. Inadequate Range of Alternatives Considered in Detail: The DEIS considers four (4) 
alternatives in some detail (DEIS Section 2). These include the co-managers’ RMP (the Preferred 
Alternative), two escapement goal management alternatives, and a complete no-chinook harvest 
alternative. This fails to provide an appropriate contrast among the considered alternatives with 
regard to the maximum harvest impacts that a harvest management regime might embrace. 
Clearly, many of the purely harvest-oriented elements of the purpose and need as it is 
characterized by the DEIS (e.g., “optimization of harvest of abundant Puget Sound salmon 
stocks”, “equitable sharing of harvest opportunity among tribes, and among treaty and non-treaty 
fishers pursuant to U.S. v Washington and U.S. v. Oregon”) could be satisfied by even greater 
levels of harvest than would generally be provided by the RMP. It is important to consider one or 
more such alternatives, if for no other reason than to clearly delineate where – in the opinion of 
the authors of the DEIS – the line is crossed with regard to satisfying ESA concerns for listed 
Puget Sound chinook. 
 
It is at the least somewhat odd that the Preferred Alternative is the most harvest-intensive of the 
alternatives considered and the most risk-prone with respect to impacts on the survival and 
recovery of the listed ESU and its component populations. This certainly suggest that the 
Preferred Alternative provides no middle ground with respect to the kinds of risks and benefits 
that are associated with mixed stock fisheries harvest regimes affecting ESA-listed stocks. 
 
The DEIS frankly admits that the Preferred Alternative (take-authorization of the 2004 RMP) is 
not the “Environmentally Preferable Alternative.” However, NOAA justifies its choice by 
identifying Alternative 4 (no harvest) as the Environmentally Preferable Alternative and 
dismissing it as incompatible with the Purposes and Needs, and describes at some length the 
discretion is reserves for choosing a Preferred Alternative at odds with the most Environmentally 
Preferable Alternative.  Leave aside for the moment that the DEIS makes no very compelling 
case that the Preferred Alternative meets all the standards of Purpose and Need significantly 
more successfully that the Environmentally Preferable Alternative. Based on the standards that 
would identify Alternative 4 as the Environmentally Preferable Alternative, all the alternatives 
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analyzed in the DEIS would be environmentally preferable to the Preferred Alternative. Some 
discussion would seem warranted on the discretion available to NOAA in choosing a Preferred 
Alternative that is the least environmentally preferable of every alternative analyzed.  
 
I-5. Inadequate Consideration of the Preferred Alternative’s Environmental Impacts: The 
analysis of the Preferred Alternative fails to adequately consider or evaluate its full 
environmental impacts, particularly the impacts of the RMP on Threatened Puget Sound 
chinook. The description of the harvest regime proposed in the RMP is often confusing and 
misleading. Some of these issues are addressed in the discussions of other key issues evaluated in 
this review. Washington Trout has already submitted substantive comments to NOAA Fisheries 
detailing our concerns regarding NOAA Fisheries’ Proposed Evaluation and Pending 
Determination on a Resource Management Plan (RMP), Pursuant to the Salmon and Steelhead 
4(d) Rule (PEPD), the technical “Proposed Action” being evaluated in the DEIS at issue. That 
review, COMMENTS ON NOAA FISHERIES; SUSTAINABLE FISHERIES DIVISION Proposed 
Evaluation of and Pending Determination on a Resource Management Plan (RMP), Pursuant to 
the Salmon and Steelhead 4(d) Rule (May 17 2004, Washington Trout), is attached as an 
Appendix to these Comments and are herein incorporated by reference and should be evaluated 
as part of Washington Trout’s submitted comments on the DEIS. 
 
I-6. Inadequate Description of the Alternatives: Alternative 2 is inadequately characterized in 
such a way as to bias its evaluation. It is inappropriate, for example, to fail to employ estimation 
of management imprecision in modeling projected escapements under all of the Alternatives 
except Alternative 4, the No Harvest alternative. While there are good theoretical reasons for 
adopting escapement-goal-based harvest management regimes under assumptions of perfect 
management in which no escapement in excess of escapement goals would occur (pure threshold 
harvesting) or in which only a specific proportion of the excess of potential escapement would be 
harvest (proportional threshold harvesting) (cf., Lande et al. 1995 and 1997), in practice such 
perfect implementation is not expected to occur. Consequently, harvest management regimes 
must be adopted after taking into account the expectation that harvest regimes in any particular 
year/season will not be perfectly implemented so as to achieve exactly the preseason estimate of 
total escapement. Consideration of such imprecision affects both the choice of nominal 
escapement target levels and modeled projections of the range and distribution of escapements 
likely to be achieved over a period during which a particular management plan is to be 
implemented.  
 
By choosing to ignore these real-world complications by making the “simplifying” assumption 
that harvest management perfectly achieves the escapement targets in all years when population 
abundance is expected to exceed the escapement target, the contrast between Alternatives 2 and 
3 on the one hand and the Preferred Alternative on the other with respect to conservation of 
populations of the listed ESU is considerably weakened. This further biases the presentation of 
Alternatives in favor of the Preferred Alternative. 
 
The discussion of Alternative 2 (Escapement goal management at the management unit level 
with no restriction on where fisheries may take place) is further unfairly simplified by the 
assumption that under the six-year period of implementation considered in the DEIS projected 
abundances are expected to be such as to permit principally terminal area (freshwater) fisheries 
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with only limited fisheries in mixed stock marine areas. The DEIS fails to consider the 
development and employment of modified or alternative fishing gears – such as “tangle nets” 
and reduced set times or net lengths for purse seines – that may selectively harvest target species 
and stocks and non-lethally release non-targeted chinook stocks.  
 
Failure to consider selective fishing gears also biases the description of Alternative 3 
(Escapement goal management at the individual population level with terminal fisheries only), 
since in order for fisheries to take place under this alternative in estuaries and lower mainstem 
rivers that have multiple local populations of listed chinook (such as the Skagit and Snohomish 
Rivers), selective fishing gears would have to be employed.  In fact, the motivation for this 
alternative is the fact that this is the only approach that permits risk-averse escapement goal 
management to be implemented in the absence of the employment of selective fishing gears.  
 
The descriptions and analyses of Alternatives 2, 3, and 4 are also deficient in failing to 
adequately describe and evaluate alternative uses of resources that might be expected to result 
from the adoption of a harvest management regime that is less resource intensive than the 
Preferred Alternative and in failing to estimate the benefits resulting from these alternative uses. 
For example, monitoring and enforcement activities would be shifted and/or reduced under each 
of these alternatives in comparison to the Preferred Alternative. This will likely result in more 
efficient employment of human and financial resources and resulting cost savings will enable the 
co-managers to invest in alternative actions, including those that have conservation benefits for 
listed chinook.  
 
II. Incomplete and Inadequate Evaluation of Economic Impacts 
Section 3.6 of the DEIS “describes current conditions and recent trends in economic activity and 
value associated with commercial and sport fishing for salmon and steelhead in Puget Sound” (p. 
3-125). Section 4.6 describes “the effects of the Proposed Action and alternatives on salmon 
commercial fisheries, salmon sports fisheries, and regional economies in the Puget Sound area. 
Economic impact indicators include sales by commercial salmon harvesters and processors, sales 
by businesses to sport fishing anglers, net economic values to commercial harvesters and 
processors, angler days, net economic values to sport anglers, regional employment and personal 
income levels” (page 4-129). 
 
The descriptions of economic impacts under each of the alternatives are confined entirely to net 
economic benefits, principally net incomes. However, none of the descriptions or analyses 
contain any presentation of the costs of producing the fish harvested or the costs associated with 
managing the fisheries. Most important among these costs are the costs associated with the Puget 
Sound (including Hood Canal) hatchery facilities that subsidize a considerable proportion of the 
annual harvest of chum, coho and (non-listed) chinook salmon in Puget Sound, Hood Canal, and 
the Strait of Juan de Fuca. It is simply improper to describe the various kinds of income reported 
in these sections to result from commercial and sport fisheries as net income without a proper 
accounting of gross economic returns and associated costs of producing the harvested products 
and of engaging in the fishing and fishing-related activities. 
 
Consideration of the costs of producing the fish targeted for harvest is also necessary in order for 
the opportunity costs associated with those investments to be calculated and compared across the 
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alternatives to be evaluated. The complex of hatchery programs and facilities in Puget Sound and 
Hood Canal is huge by any standard and extremely costly to operate. This complex represents a 
huge subsidy to the commercial and sport fishing communities. Any putative calculation of the 
net economic benefit arising from Puget Sound fishing activities is incomplete and seriously 
misleading if the costs of hatchery production are ignored as they are in the DEIS. This is a 
fundamental violation of NEPA standards and requirements. 
 
Consideration of the costs of producing hatchery fish for harvest is also necessary to evaluate the 
opportunities for alternative investment in activities that promote the conservation and 
productivity of naturally-produced (including ESA-listed) salmon populations in Puget Sound 
and Hood Canal that may be made with monies that may be made available by reductions in 
Puget Sound and Hood Canal hatchery programs as a result of the adoption of alternative other 
than the Preferred Alternative. Such opportunities are legitimate potential benefits of the 
alternatives in comparison to the Preferred Alternatives. By failing to consider the costs of 
hatchery production associated with the status quo and, hence, with the Preferred Alternative, the 
economic analyses in sections 3 and 4 fail to properly consider and evaluate the full economic 
benefits that may reasonably be associated with one or more of the alternatives. 
 
For these reasons alone, the DEIS fails to comply with NEPA requirements and should be 
withdrawn. 
 
CONCLUSION 
In view of considerable deficiencies and omissions this review has identified in the DEIS, 
Washington Trout finds the document unacceptable and out of compliance with NEPA 
standards. The DEIS should undergo significant revision before it can be finalized. The 
dismissals of several potential alternatives to the Proposed Action that were proposed in scoping 
appear to be arbitrary. The DEIS fails to consider and analyze the alternatives to the Preferred 
Alternative in sufficient detail and without bias. The analysis of the Preferred Alternative fails to 
adequately consider or evaluate its full environmental impacts, particularly the impacts of the 
RMP on Threatened Puget Sound chinook. The economic analyses and the evaluation of the 
affected environments in the DEIS fail to include any evaluation of the full economic, social, and 
environmental costs of chinook harvest under each of the Alternatives.  
 
The DEIS fails to make a compelling extra-biological case for accepting potentially unacceptable 
levels of risk in the Preferred Alternative. NOAA’s various and sometimes conflicting 
responsibilities concerning Puget Sound chinook must be reconciled, but that reconciliation does 
not always or automatically require the imposition of extra or undue risk on the PS chinook ESU. 
 
Washington Trout respectfully recommends that NOAA Fisheries substantively revise the DEIS, 
requesting additional information and appropriate changes in the RMP from the co-managers 
before a final NEPA determination is developed. 
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Washington Trout has developed a new viable alternative, herein called Alternative 1A, which 
falls between Alternatives 1 and 2 in the DEIS.  It is our understanding that a new approach can 
be given serious consideration as long as it falls within the range of alternatives presented in the 
DEIS.  Alternatives 2, 3, and 4 were clearly unacceptable before they were even analyzed.  
Alternative 1A has a fundamental difference from all of the alternatives in the DEIS in that 
active management attention would be directed toward each brood year or cohort of each 
chinook population beginning at age two - when significant fishing-related mortality begins (See 
No. 10).  The affirmation of treaty Indian fishing rights for salmon and steelhead in 1974 
required fisheries managers to quantify basis for their decisions.  This initially led to improved 
resource stewardship when meeting spawning ground escapement objectives was accorded 
highest priority.  However, failure followed, beginning in the early 1980s, for salmon resources 
as providing fisheries replaced attainment of escapement goals as a fisheries management 
planning priority.  In the case of Puget Sound chinook, this change in priority played a huge role 
in creating a basis for listing under the Endangered Species Act (ESA).  Alternative 1 continues 
with this same misplaced priority and relies on very suspect theoretical models to justify a pre-
conceived desired suite of fisheries.  It is well known within the fisheries profession that the 
types of models involved require too many tenuous assumptions to be of any real value and thus 
can be easily manipulated to “justify” almost anything.  In the current DEIS, it is repeatedly 
shown that it does not matter in the long term whether thousands of salmon are caught or 
allowed to escape to the spawning grounds.  Logic is completely missing.   In addition, the 
chinook spawning escapements observed in many areas in 2003 were unique in that returning 3- 
and 4-year-old hatchery fish were adipose marked for the first time.  In many key areas, the 
percentages of hatchery fish were much higher than had been estimated by anyone in the past.  
Thus, critical assumptions in your planning effort about both abundance and productivity of wild 
fish are now simply obsolete, including many of the adult-to-adult spawner-recruit relationships 
for natural spawners.  For example, 70% of the female chinook returning to the new fish passage 
facilities on the Cedar river in 2003 were marked hatchery fish.  When the Habitat Conservation 
Plan (HCP) was developed for the Cedar River, the possible presence of significant numbers of 
hatchery fish was not even raised as an issue (the DEIS also assumes wild fish only).  No 2003 
escapement information for any area is even presented or considered in the document.  
Alternative 1A is based upon a foundation of sound fisheries management principles that have a 
proven track record of success when applied correctly in the past and current management of 
Pacific Coast salmon populations.  In contrast, Alternative 1 evolves from a foundation of 



“policy” (i.e., political) decisions.  The two primary principles that form the cornerstone of 
Alternative 1A are as follows:   
 
Incidental Puget Sound Chinook Catch Principle 
 The take of listed Puget Sound chinook pursuant to the targeted harvesting of surplus 
production from other salmonid resources will have a net benefit (chinook bycatch plus other 
species) that will significantly exceed the future benefits that would be derived if the same listed 
chinook were allowed to escape and spawn naturally.  Valid incidental catches would include 
listed Puget Sound chinook taken as non-catch mortality associated with harvesting adipose-
marked unlisted Puget Sound chinook. 
 
Curtailment of Directed Puget Sound Chinook Harvest Principle 
 If listed chinook needed to meet a valid spawning escapement objective (generally 
defined as the “upper thresholds” in state-tribal planning) are allowed to escape and spawn 
naturally, the net benefits derived from their progeny will, on average, be significantly greater 
than if the same fish had been immediately harvested. 
 
 In Alternative 1A, both of these principles would be applied consistently to management 
unit escapement objectives, not objectives for individual populations (when they differ).  The 
only two possible fisheries management responses to these two principles would be as follows 
for each defined population:  (1) If listed Puget Sound chinook are predicted to exist in U.S. 
waters to meet a  specific spawning escapement objective, then all fisheries would be managed 
to meet or exceed that objective; or (2) if listed Puget Sound chinook are not predicted to exist in 
U.S. waters to meet a specific objective, then all fisheries would be managed for only incidental, 
non-targeted impacts.  These would include needs for valid test fisheries and critical ceremonial, 
subsistence and research (test fishing) uses. 
 The basic approach under Alternative 1A would be similar to that described in the 
WDFW Wild Salmonid Policy FEIS.  However, instead of a fixed 10% limitation on incidental 
catches in Washington fisheries, the allowance would be the total from valid incidental catches.  
This eliminates potential problems when the total incidental catch needs might be slightly above 
or below 10% (including differences during odd-year pink salmon runs).  In the absence of a 
specific percentage limitation, there will be more potential for abuse of the incidental catch 
principle.  Each proposed incidental catch need will require close scrutiny to insure its validity.   
 
Differences Between Alternative 1 and Alternative 1A 
 The primary difference between the two alternatives is that Alternative 1 would allow 
planned, deliberate overfishing of listed Puget Sound chinook in clearly targeted fisheries.  
These are defined by the co-managers as any chinook fisheries where less than 50% of the total 
catch comes from listed populations with no harvestable surpluses (or, alternatively, where a 
certain estimated exploitation rate is not exceeded).  Alternative 1A would not allow these 
particular types of fisheries or anything close to it..  There can be no question that Alternative 1 
would at best delay and at worst prevent chinook populations from ever reaching Viable 
Population Escapements - in spite of what “models” in the DEIS claim to show.  There would be 
a difference if thousands of additional chinook are allowed to be caught.   This would, in turn, 
significantly delay or prevent the de-listing of Puget Sound chinook, a supposed (stated) primary 
objective of NOAA Fisheries.  Since the ESA listing has significantly increased the costs of 
doing business for both private businesses and public agencies, a deliberate delay will cause 



tremendous economic losses to both taxpayers and consumers.  These costs will need to be 
analyzed and presented in the FEIS. 
 The other major difference between Alternative 1 and Alternative 1A is that the latter 
does not rely for its success on a number of very tenuous assumptions, many of which are 
necessary for Alternative 1 to be successful on a sustainable basis.  These are as follows: 

(1)  The “Lower NMFS’ Derived Thresholds” or “Critical (Low) Abundance Thresholds” 
inspire a false sense of security since it is believed that any chinook population will 
always be able to recover if it is kept at or above these levels.  This is one of the 
reasons that Alternative 1 allows targeted chinook fisheries or planned overfishing 
when returns are below the Viable Population Escapement levels.  The various 
Critical numbers are consistently portrayed as fully accounting for the possibility of 
depensatory mortality or depensation.  Liermann and Hilborn (1997:1976) give 
examples such as “predator pits, reduced reproductive success, impaired aggregation, 
conditioning of the environment, efficiency of food location, and 
inbreeding.”(Liermann, M., and R. Hilborn.  1997.  Depensation in fish stocks:  a 
hierarchic Bayesian meta-analysis.  Can. J. Fish. Aquat. Sci. 54:1976-1984.)  
Depensation is also referred to as inverse density-dependence or the Allee effect 
(Myers et al. 1995) but the latter term is only a sub-part of depensation (Myers, R.A., 
N.J. Barrowman, J.A. Hutchings, and A.A. Rosenberg.  1995.  Population dynamics 
of exploited fish stocks at low population levels.  Science 269:1106-1108.).  
Mechanisms underlying Alee effects are limited to physiological and behavioral 
causes (Frank, K.T., and D. Brickman.  2000.  Alee effects and compensatory 
population dynamics within a stock complex.  Can. J. Fish. Aquat. Sci. 57:513-517.)  
The empirical evidence on Pacific salmon populations shows that depensatory 
mortality can be manifested at population sizes significantly larger than the relatively 
small Critical numbers currently being used by NOAA Fisheries for Puget Sound 
chinook (Liermann and Hilborn 1997; Myers et al. 1995.  Peterman, R.M. 1977.  A 
simple mechanism that causes collapsing stability regions in exploited salmonid 
populations.  J. Fish. Res. Bd. Can. 34:1130-1142.  Peterman, R.M.  1987.  Review of 
the components of recruitment of Pacific salmon.  Am. Fish. Soc. Symposium 1:417-
429.  Ricker, W.E.  1973.  Two mechanisms that make it impossible to maintain 
peak-period yields from stocks of Pacific salmon and other fishes.  J. Fish. Res. Bd. 
Can. 30:1275-1286.).  It seems obvious that NOAA Fisheries is, at best, only 
accounting for the Allee effects sub-set (with numbers as low as 200) and not all 
potential elements of depensation.  If these numbers are used, then 3-year-old females 
should be deleted from the totals (See No. 8).  In addition, any such “critical” 
numbers should be expressed as numbers of females four years or older.  The 
“normal” wild fish escapement in the Skagit river is 55% males (excluding jacks) but 
the 3-year-old component is sizable in rivers with large numbers of hatchery fish 
(everywhere except the Skagit) and is composed of about 70% males (Note:  The 
point is to correct for the anomalous spawning population caused by the presence of 
hatchery fish.  For example, 200 fish would become 100 females age 4 or older.  The 
above would be an acceptable variation for Alternative 1A).  

(2)  The relatively successful use of Alternative 1 in three recent years (2001-2003) was 
achieved when the independent variables of freshwater and marine survival were both 
clearly above average (egg to smolt and smolt to adult survival rates, respectively).  
Since each of these two independent variables has the possibility of being above or 
below average, the current situation might be expected 25% of the time.  Even a 



poorly conceived system can give the illusion of success during such a brief period.  
In addition, there have been several recent years in which Canadian fisheries have not 
harvested chinook at levels allowed under the Pacific Salmon Treaty due to internal 
Canadian conservation issues.  The only long-term data series for egg to smolt 
survival rates for Puget Sound chinook comes from the Skagit River (Seiler, D., S. 
Neuhauser, and L. Kishimoto.  2002.  Annual Report.  2001 Skagit River wild 0+ 
chinook production evaluation.  Report No. FPA02-11.  WDFW, Olympia, WA. and 
Dave Seiler, WDFW, personal communication).  The egg to smolt survival rate has 
not been severely depressed by high flood flows since the 1995 brood year, which 
had a survival rate of only 3.8 percent.  Since then, the survival rates for the next 
seven brood years (1996 to 2002) have ranged from 10.8 to 16.5%.   The Hare et al. 
(1999) reference is frequently cited to claim that marine survival of Puget Sound 
chinook will be above average for an extended period of time.  However, the same 
reference (Hare et al. 1999:12) concedes that “interannual variability appears to be 
more pronounced, in relation to interdecadal variability, in chinook and chum.”  Their 
supposed relationship for Pacific salmon is really a relationship for and driven by 
data from pink, sockeye, and coho salmon.  Other scientists examining ocean survival 
have used a similar data base as Hare et al. (1999) and their published results reflect 
these same problems. 

(3)  The “Rebuilding Exploitation Rates” or “Recovery Exploitation Rate Ceilings” that 
are critical to the success of Alternative 1 (but not 1A) are generally based on 
exploitation rates observed in the late 1990’s that resulted in stable or increasing 
spawning escapements.  However, as described in No. 2 above, the late 1990’s had a 
fortuitous combination of above average freshwater and marine survival rates as well 
as reduced Canadian fishing pressure.  Computation of these rates also involved many 
uses of questionable data.  All of the CWT data for Puget Sound chinook come from 
hatchery fish and these data are used as surrogates for the expected behavior of wild 
fish.  In a number of cases these hatchery fish are not even from the same river basin.  
Non-indigenous Samish River hatchery fish are used to represent the largest resource 
in the ESU - Skagit River summer-fall chinook.  The former mainly move north 
through Georgia Strait after being released while most of the Skagit fish probably 
migrate out through Juan de Fuca Strait.  Stillaguamish hatchery fish are used to 
represent Snohomish system summer and fall chinook populations although the latter 
are the only summer-fall runs in the ESU with a sizeable component of yearling 
migrants as well as a higher percentage of 5-year-old adults (about 25%).  Other 
substitutions involve two Lake Washington populations, mid-Hood Canal tributaries, 
and the Puyallup, Nisqually and Elwha rivers (the Hoko River is used for the latter 
and is not even in the ESU).  Nothing is modeled for the Dungeness River. The only 
places in Washington with usable CWT data for wild chinook are the Lewis River 
and the Hanford Reach.  In each case, both the catch (ocean) distribution and 
exploitation rate are significantly different from hatchery fish in the same area 
(WDFW.  1992.  1992 Washington State salmon and steelhead stock inventory.  
Appendix Three.  Columbia River stocks.  WDFW, Olympia, WA.).  In addition, 
most of the CWT data from earlier years had incomplete spawning escapements 
which artificially inflated the perceived exploitation rates.  There have been greater 
efforts in recent years to get complete escapement data.  However, the calculated 
declines in exploitation rates present an unknown mixture of real declines and false 
declines caused by incomplete escapement data. 



(4)  Different fisheries management strategies have been debated for decades and the 
central points of this debate are described as follows by Frederick and Peterman 
(1995:301):  “Many have discussed the apparent conflict between a constant 
escapement policy (usually characterized by a high average harvest but also high 
interannual variability in harvests) and a constant harvest rate policy (usually 
associated with lower average harvests but also lower harvest variability) (e.g., 
Ricker 1958; Allen 1973; Gatto and Rinaldi 1976; Hall et al. 1988; Quinn et al. 
1999).  Although this is an accurate characterization of the two policies for stocks 
that are optimally managed with perfect information, it does not necessarily apply 
where there is observation error in stock abundance” (Frederick, S.W., and R.M. 
Peterman.  1995.  Choosing fisheries harvest policies:  when does uncertainty matter?  
Can. J. Fish. and Aquat. Sci. 52:291-306.).  In managing Puget Sound salmon 
fisheries, the “uncertainty” is typically over correct spawning escapement objectives.  
This is used by some scientists as a basis for exploitation rate management as a 
“probing” element of the Adaptive Management Concept.  Their rationale is that 
ranges of spawning escapements will eventually produce answers to the questions of 
correct spawning escapement objectives.  They also claim that managing every year 
for a fixed numerical escapement goal will not produce the needed range of 
escapements.  Three major Puget Sound chinook populations have been managed for 
fixed escapement goals for the past six years (1997-2002) - Green River (5800 
natural spawners), Nisqually River (1100 natural spawners), and Skokomish River 
(3650 natural spawners).  During the six year period, annual spawning escapements 
ranged from 6170 to 13950 in the Green River, from 340 to 1542 in the Nisqually 
River, and from 1479 to 10729 in the Skokomish River.  This is sufficient range for 
any conceivable spawner-recruit analysis.  It appears that the co-managers definitely 
favor year-to-year fisheries stability over higher yields but, in this particular ESA-
listed case, there are tremendous economic costs associated with the delayed resource 
recovery which this choice mandates.         

(5)  The information presented above is also a good example of the tremendous 
imprecision in the actual fisheries management processes.  Only the Green River met 
the objective of meeting or exceeding the escapement goal despite active terminal 
area management.  This is what you can get in practice when you are managing for 
specific quantitative objectives, whether it is numbers of fish or desired exploitation 
rates.  The narrative in the DEIS gives the illusion that use of rates gives more 
management precision but this is for the rates themselves, not the resultant numbers 
of fish.  With this tremendous imprecision in the management processes, you do not 
want to base your system on quantitative values that have their own high degrees of 
imprecision.  This is one of the best advantages of Alternative 1A over Alternative 1.  
In Alternative 1A, the only values with a significant degree of present uncertainty are 
the spawning escapement objective numbers.  These will quickly improve as 
adequate time series of chinook smolt trapping data become available for most major 
river systems.  The eventual success in managing Puget Sound chinook will have to 
come from an ability to compare numbers and sizes of female spawners with their 
resultant smolt production.  Adult-to-adult relationships will always have too much 
variability to be of any real value.  They cannot separate the independent variables of 
freshwater and marine survival, the percentages and sizes of females vary from year 
to year (changing the spawning capabilities and egg totals) , and accurate catch 
statistics specific to each cohort cannot be obtained (as can be done when managing 



sockeye, chum or steelhead populations that are only harvested in terminal areas).  
The science of adult spawner-recruit analysis mandates that accurate statistics for 
both total catch and total escapement must be available for each specific brood year 
or cohort.  It is not acceptable to use averages or estimated fishing rates.   Alternative 
1 has the same weakness plus two additional weaknesses - the needs for both critical 
population numbers and rebuilding exploitation rates.  There is simply too much 
uncertainty to allow a significant degree of planned, deliberate overfishing.  Enough 
will happen by accident from the inherent imprecision of the management planning 
process. 

(6)  The same problem with adult-to-adult relationships carries over to all of the attempts 
to determine current watershed productivity.  Computerized theoretical habitat 
modeling with countless assumptions (Ecosystems Diagnosis Treatment methodology 
or EDT Method) is a poor substitute when you can get your answers directly and 
without assumptions from real fish numbers.  The Skagit River juvenile production 
data provide the only accurate basis for determining current watershed productivity.  
It is the only place in Puget Sound where chinook freshwater survival can be isolated 
and determined for an extended period of time.  The system has produced 5.0 to 6.4 
million ocean-type migrants annually from four recent brood years (1998, 2000, 
2001, and 2002) with adult escapements ranging from 15.6 to 20.7 thousand.  Seven 
other brood years (1991-94, 1996-97, and 1999) were not seriously impacted by high 
peak flood flows during egg incubation but production was markedly less - 1.5 to 4.5 
million smolts from escapements of 5.4 to 11.7 thousand adults.   The only possible 
conclusions that can be drawn from these data are that (1) the system has a current 
capability of producing 5 to 6 million out-migrants, and (2) the adult spawning 
escapements were inadequate for those recent brood years with less smolt production.  
There is a solid empirical basis for both production capabilities and a spawning 
escapement objective.  

(7)  The DEIS mistakenly treats Canadian interceptions of Puget chinook as only a 
“given” that must be accounted for in the management planning process.  In reality, 
the salmon treaty with Canada reflects results of a conscious, negotiated exchange of 
U.S. and Canadian origin salmon.  Some of the anticipated surplus production from 
Puget Sound chinook was traded away to secure continued treaty Indian fishing 
opportunities on salmon originating in Canada.  None of this reality is reflected in 
any of the analyses contained in the DEIS.  The existing quantitative population 
statistics clearly indicate that most or all of the potential surplus production was in 
fact traded away to Canada for a number of Puget Sound chinook populations.  In the 
case of severely depressed populations, it appears that the U.S. government traded 
away surplus production that does not even exist.  At the heart of this problem is an 
erroneous assumption that each chinook population has the inherent capability to 
produce a large increment of surplus production, at least under improved habitat 
conditions.  However, salmon populations that persist over time do not automatically 
have an inherent ability to produce significant surplus production for harvest, 
regardless of habitat conditions.  Ricker (1973) estimated that about 30% of the 
original salmon populations were driven to extinction soon after the advent of 
significant commercial fishing - they had minimal or no ability to produce surplus 
production for harvest.  This original 30% is long gone but habitat degradation has 
produced a new group of populations with the same predicament (little or no surplus 
production capabilities).  Since the DEIS correctly concedes that average recruits per 



spawner will likely decline with higher population sizes due to density dependent 
factors, there is no quick way out of this trap.  The “trap” is that there will be no 
chance to even change Canadian and Alaskan interceptions until at least 2010 and the 
needed habitat improvements involve a time scale of decades.  Alternative 1A, by 
being more conservative, is clearly superior to Alternative 1 for these particular 
populations since it limits any U.S. impacts to only incidental catch mortality until 
there is a chance to modify the treaty with Canada.  Alternative 1 is concerned mainly 
with building a justification for preservation of the entire ESU even if these particular 
populations are allowed to go extinct.       

(8)  The DEIS perpetuates the erroneous assumption that there has never been any 
significant change in size and age structure of Puget Sound chinook populations.  
However, a century of massive hatchery releases and selective fishing regimes 
against older fish, females, and larger individual of the same age class have caused 
important changes that need to be acknowledged.  Gilbert (1912:64) reports as 
follows:  “From salt-water in Puget Sound, we have secured immature third-year fish, 
both males and females, and also matured third-year males, taken by purse-seines 
from the same school, and both feeding voraciously and equally on small sand lance 
and young herring.  There was no difference in size between the mature and immature 
individuals, nor could they be externally distinguished, unless by a certain distension 
of the abdomen in mature specimens, due to the developed testes.  It became evident 
from our observations:  (1) that a very small proportion of the males of given year 
develop precociously; (2) that precocity is apparently not caused by the influence of 
peculiar external conditions operating upon the individuals thus affected, but by some 
unknown factor; (3) that precocious development does not stunt the growth.  No 
mature female king salmon less than four years old have thus far been encountered.” 
(emphasis added) (Gilbert, C.H.  1912.  Age at maturity of Pacific coast salmon of the 
genus Oncorhynchus.  Bulletin U..S. Fish Commission 32:57-70.)  Doubters may 
attempt to dismiss this early work with a claim of inadequate sampling but it is 
important to note that the same author (Gilbert 1912) documented the presence of 
significant numbers of mature 3-year-old female chinook in California and in the 
Columbia River system.  Major hatchery programs had already been established in 
both areas prior to the time of sampling.  It does not appear that any reliance should 
be placed on third-year females for the recovery of Puget Sound chinook since this 
particular life history strategy failed to be successful in centuries of evolution.  If the 
strategy could not be successful under natural habitat conditions, it is certainly not 
going to be viable in this era of dramatic increases in both the frequency and 
amplitude of flood events.  Again, Alternative 1A is superior to Alternative 1 since it 
represents a much more conservative approach to resource management.  Three-year-
old females are not currently a significant part of the reproductive element in the 
Skagit River (according to your personal communication from Bob Hayman) and this 
is the only river basin in Puget Sound where wild fish are not overwhelmed by 
hatchery fish as both juveniles and adult spawners.  Under Alternative 1A, three-year-
old females would not be used in any calculations, “Critical” numbers or assumptions 
involving spawning adults (Note:  In managing steelhead, 3-year-old hatchery-origin 
females are commonly excluded from spawner-recruit relationships.  In addition, I 
conducted many spawning ground surveys on Washington coastal rivers without 
hatcheries in the 1960s and early 1970s.  All of our chinook counts were separated 
into jacks, adults (4-, 5- and 6-year-olds) and 3-year-old males - that were obviously 



smaller than adults but much bigger than jacks.  Small 3-year-old females were not 
seen.)  

(9)  The DEIS mistakenly describes the chinook populations in the Lake Washington 
system as not being of any critical importance since the same life history strategy is 
found in other South Puget Sound river systems.  This is incorrect since these 
populations are the only members of the entire ESU that have extended juvenile 
rearing in lake habitats (Lake Washington and Lake Sammamish).  The large 
numbers of marked hatchery fish observed in the Cedar River (at the southern end of 
Lake Washington) in 2003 suggests that homing fidelity is primarily to the lake 
systems rather than to individual tributaries (hatchery chinook are not planted in the 
Cedar River).  This is clearly a unique life history strategy that needs to be preserved.  
In addition, the HCP for the upper Cedar River creates the only large no-logging 
preserve for chinook salmon in the entire Puget Sound basin.  Alternative 1A would 
provide greater protection to Lake Washington chinook populations than Alternative 
1.      

(10)  The Skagit River chinook enjoyed a very fortunate string of seven consecutive 
brood years (1996-2002) in which incubating eggs were not seriously impacted by 
high flood flows.  However, this lucky streak came to an end in late October of 2003 
when many river systems in the Puget Sound basin were hit by record or near record 
floods.  Many chinook populations had their peak of spawning activity prior to this 
extreme flooding and egg to fry survival rates can be expected to approach zero (as 
was the case for the 1990 chinook brood year in the Skagit River when the egg to 
migrant survival rate sank to 1.2%).  Early 2004 counts of the 2003 brood year 
survivors indicate that the production will only be about 10% of the 5 to 6 million 
smolts that the river is capable of producing (Dave Seiler, WDFW, personal 
communication).  In addition, the reduced production will be skewed to progeny from 
fish that spawned after the flooding and run timing is an inherited trait.  The best the 
DEIS modeling did was to evaluate a 30% decline from the above average chinook 
abundance observed in 2003.  Under Alternative 1, fish from the 2003 brood year will 
be subjected to normal exploitation rate management procedures and only the mature 
members of the cohort would be actively managed.  The DEIS discusses a number of 
“special precautions” that will be taken with extremely low runs but there is no 
showing anywhere in the DEIS that poor runs can be accurately predicted in advance 
of significant fishing mortality taking place.  Most of the populations have the 
majority of their females maturing at age four.   These fish from the 2003 brood year 
will not even receive management attention until 2007 under Alternative 1.  
However, significant fishing-related mortality on these females will occur in both 
2005 and 2006.  Under Alternative 1A, needed protection would begin as early as 
2005 in more restrictive management of the Puget Sound recreational salmon 
fisheries (where immature 2-year-old fish often provide a majority of the catch).  This 
would also provide additional protection to those members of the 2002 brood year 
destined to mature as 5-year-old females in 2007.   Important, usable information on 
ocean-type smolt production from the 2003 brood year will be available by the end of 
2004.  The burden of proof should be on showing that surplus production exists for 
harvest before targeted, non-selective chinook fisheries are allowed.  The same fatal 
flaw described above for Alternative 1 will apply to all brood years (weak and strong) 
for all Puget Sound chinook populations managed throughout the tenure of the EIS.  



(11)  It is clear from the content of the DEIS that NOAA Fisheries has modified their 
policy position with respect to the role of hatchery fish in the Puget Sound chinook 
ESU.  At the time of listing, hatchery fish were clearly identified as one of the 
primary causes for listing and a whole series of detailed adverse impacts from 
hatchery fish were described in the listing decision documents.  At the same time, 
five hatchery stocks were also listed and deemed essential to recovery of the ESU.  
Until recently, all of the unlisted hatchery stocks were considered to have all of the 
same adverse impacts identified at the time of listing.  The current DEIS is a marked 
departure in that all hatchery stocks, listed and unlisted, are now considered to have 
significant beneficial elements.  The listed North Fork Nooksack hatchery stock is 
now considered beneficial when it strays into the South Fork Nooksack even though 
the latter has a genetically distinct chinook population.  The same situation occurs in 
the North and South Forks of the Stillaguamish River, although straying has not been 
quantified.  Unlisted hatchery chinook stocks are considered to be a distinct benefit 
when they spawn with wild fish in the Skykomish River, in northern Lake 
Washington tributaries, and in mid-Hood Canal tributaries.  Except for the Skagit 
River, hatchery chinook dominate wild fish in every river system within the Puget 
Sound ESU (the hatchery releases are at least two times - Stillaguamish - and as much 
as 40 times - Skokomish - the estimated wild smolt production).  However, they are 
never even mentioned in the DEIS as a possible reason for certain wild populations 
not achieving their expected progress toward recovery.  NOAA Fisheries may have a 
new policy with respect to hatchery fish but it is clearly at odds with the best 
available science and this distinction should be spelled out in the FEIS.  Under 
Alternative 1A, the role of hatchery fish in recovery would remain consistent with 
that described at the time of listing.  In addition, new evidence on the adverse impacts 
of hatchery fish would be added.  For example, it was recently determined that 
chinook natural spawners in several Canadian rivers with hatchery fish had reduce 
egg sizes and thus reduced reproductive fitness (Heath, D.D., J.W. Heath, C.A. 
Bryden, R.M. Johnson, and C.W. Fox.  2003.  Rapid evolution of egg size in captive 
salmon.  Science (299):1738-1740.)   

(12)  It is also evident in the DEIS that NOAA Fisheries is willing to sacrifice a 
significant number of Puget Sound chinook population if necessary to provide 
continued, planned, deliberate overfishing.  This policy decision could eventually 
evolve to a point where only one population is deemed essential to perpetuate the 
ESU.  There are currently several listed ESUs with only a single population and there 
are no firm guidelines of any type as to the minimum number or percentage of 
populations that should be preserved in a multiple population ESU.  Alternative 1A 
would give equal high priority to all Category 1 and 2 populations - a significant 
number of populations have already been lost.  I hate to think what will happen to the 
resource if development interests (the people who legally challenge your ESA 
listings) stumble upon the NOAA Fisheries new policy decisions spelled out in the 
DEIS.  

(13)  A basic assumption in the DEIS is that marine survival is the primary influence 
on overall survival (See Executive Summary, page iv).  This is simply incorrect.  In 
14 years of record, the egg to smolt survival rate in the Skagit River ranged from 1.2 
to 16.7%, which is nearly a 14 fold difference.  There is nothing to indicate that 
marine survival can vary by over 14 times.  This erroneous assumption led to 
evaluating impacts of Alternatives on chinook abundance that ranged from the 2003 



abundance level (clearly well above average) to a 30% reduction in that abundance 
(probably slightly above average to average).  We now know that most of the eggs 
deposited by the 2003 brood year chinook spawners were either blown out of the 
gravel or smothered by silt during record to near record floods that occurred in late 
October 2003.  The entire analysis in the DEIS has already become obsolete for the 6-
year period in question. 

(14)  There are a number of key technical errors in the DEIS that cast doubt on the 
entire body of quantitative analysis work.  For example, Table 1.6-1 on page 1-22 
shows an “incidental” chinook catch of 29,592 fish taken in 1997.  Catches in six 
other adjacent years (1995-96, 1998-2001) only ranged from 3 to 5,321.  It is well 
known that a major directed fishery for chinook occurred in 1997.  If this huge 
number is part of your data base as an incidental catch, any analysis results will be 
distorted.  The “less than 5,000 chinook” sport catch cited on page 1-23 does not 
mesh with the scale in Figure 1-24 (less than 50,000).  Bigler et al. (1996) determined 
that 45 of 47 salmon “populations” examined decreased in average body size (see 
page 3-90) but both of their exceptions were with chinook.  One was the British 
Columbia troll fishery , the primary interceptor of Puget Sound chinook.  The 
apparent size increase appeared to be an artifact of increasing the minimum size limit 
from 26 to 28 inches during the time series examined.  Four of the five chinook 
populations examined outside of Alaska were the commercial troll fisheries of 
California, Oregon, Washington and British Columbia.  These were all poor choices 
for analysis due to changes in regulations and timing of the fisheries.  The attempt by 
Myers et al. (1998) to estimate Puget Sound chinook production at the beginning of 
the 20th Century is supported by the DEIS despite the inclusion of a large increment 
of Canadian fish and a failure to pay any attention to the two important mechanisms 
described by Ricker (1973).            

(15)  The narrative of the DEIS contains many contradictions.  For example, the 
narrative on pages 2-9 and 2-10 seems to indicate that some key elements of 
Alternatives 1 and 1A are identical.  However, this DEIS narrative is in direct 
contradiction to a stated principle that chinook fisheries may be allowed whenever 
less than 50% of the population being impacted is from listed populations that are not 
expected to be able to meet their spawning escapement objectives.  It is also stated 
that targeted chinook fisheries can be allowed if the Rebuilding Exploitation Rates 
(RERs) are not exceeded.  These are three very different management standards and, 
in addition, the various numbers associated with each standard often change with 
each new management report.  There are also “critical” numbers and the different 
management standards associated with them.  These also change frequently with each 
new report.  For example, the Dosewallips River was a defined population in the 
previous report but it has now been combined with the Duckabush and Hamma 
Hamma rivers.  The large number of hatchery fish returning to the Hamma Hamma 
have conveniently “solved” a former critical numbers problem with the Dosewallips 
alone.   Part of the confusion comes from a complicated mixture of specific 
management standards versus stated co-manager intents.  The co-managers will be 
under intense pressure from fishermen to provide the maximum amount of fishing 
opportunity that the FEIS allows.  You will be doing them (and the resource) a favor 
by stating firm, unambiguous fisheries management standards such as described in 
Alternative 1A.  It is unrealistic to expect that five subsequent annual fishing plans 
will be decidedly more conservative than allowed in the FEIS.  Alternative 1 has far 



too many loopholes that will be exploited.  Your analysis of the 6-year outcome is 
simply unrealistic. 

(16)  In summary, Alternative 1 is a classic example of what is called “forcing.”  Since 
the DEIS admits that Alternative 1 is a mixture of “policy” and science, the beginning 
point or given in the planning process must have been a list of “sacred cow” directed 
chinook fisheries that needed to be provided every year.  A very complex 
management framework was then designed to give the illusion of adequately 
protecting the resource while still allowing these same fisheries to continue.  It is 
obvious that no one really checked on actual data availability before this elaborate 
system was selected.  This was followed by a great deal of “scrambling around” in an 
attempt to fill in the extensive data requirements of the chosen system.  In some 
cases, appropriate data were available but the norm was simply forcing numbers to be 
created.  Only a few examples were mentioned in my prior comments - such as using 
Samish hatchery fish to simulate Skagit summer-fall wild fish - but there are literally 
hundreds of forced numbers employed in Alternative 1.  The DEIS even concedes 
that the “data base” needed is far from complete and that much more forcing needs to 
be done.  In the absence of the initial list of required fisheries, the management 
system that evolved would probably have been very similar to Alternative 1A, which 
is essentially the management framework described in the FEIS for the WDFW Wild 
Salmonid Policy.  No forcing would have ever been required.  
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INTRODUCTION 
Washington Trout has reviewed the Proposed Evaluation and Pending Determination on a 
Resource Management Plan (RMP), Pursuant to the Salmon and Steelhead 4(d) Rule (PEPD) 
prepared by NOAA Fisheries, Sustainable Fisheries Division (#2003/01616; 4-8-04). We have 
also reviewed the relevant RMP, the Puget Sound Comprehensive Chinook Management Plan: 
Harvest Management Component, submitted to NOAA by the Puget Sound Treaty Tribes and 
Washington Department of Fish and Wildlife (co-managers). We have also reviewed relevant 
fisheries-management records and scientific literature pertinent to a review of both the RMP and 
the PEPD. 
 
Washington Trout does not concur with NOAA’s Recommended Pending Determination to grant 
take authorization to fisheries implemented in accordance with the RMP.  
 
The PEPD should provide a critical evaluation of the proposed harvest management plan for 
Puget Sound chinook in order to assure the public that potential incidental harmful impacts to the 
threatened Puget Sound chinook salmon ESU will be held within limits safe enough to justify 
exempting the state and tribal co-managers from the ESA’s Section 9 take prohibition. Such a 
critical evaluation should include the following, at a minimum: 
 

• Provide a detailed explanation of key terms and concepts employed in the RMP that bear 
significant weight with regard to the assessment of the risk posed to populations of the 
listed ESU by the proposed harvest regime, and note where the RMP fails to do this; 

• Provide a detailed and critical description and assessment of the key assumptions made 
by the RMP with respect to the potential impacts on populations of the listed ESU and the 
ESU as a whole of the proposed harvest regime; 



 

 2

• Clearly describe and characterize the several kinds of risk that the harvest regime may 
pose to populations of the listed ESU and to the ESU as a whole; 

• Characterize relevant and critical uncertainties with appropriate methods and in sufficient 
detail so that the nature of the uncertainties can be clearly appreciated and the full range 
of potential harmful impacts on listed populations that may arise as a result of such 
uncertainties can be determined and the associated risk to listed populations fully 
characterized; 

• Evaluate whether the proposed fishery regime(s) is(are) described in sufficient detail to 
permit a clear assessment of the extent to which the regime is risk-averse to potential 
impacts on populations of the listed ESU; 

• Clearly describe and explain the extent to which the proposed harvest regime is risk-
averse to harmful impacts on individual populations of the listed ESU and the ESU as a 
whole. 

• Require the RMP to employ clearly articulated impact-threshold targets to be attained (or 
to be avoided), with clearly articulated management actions that will be taken in response 
when critical thresholds are not attained (or not avoided), and clear time frames for taking 
corrective actions and for achieving the desired targets of the corrective actions. 

 
In general, we find that the PEPD fails to achieve the standards required of such an evaluation. 
The PEPD employs important legalistic and technical-biological terms and concepts without ever 
attempting to explain them or to note their use by the RMP itself. The PEPD fails to provide or to 
require of the RMP an adequate description or characterization of critical uncertainties involved 
in modeling chinook salmon population dynamics and harvest regimes that are likely to result in 
considerable direct and indirect risks to populations of the listed ESU and their recovery. 
 
The PEPD holds that the RMP  “would not appreciably reduce the likelihood of survival and 
recovery of the Puget Sound chinook salmon ESU.”(PEPD, p.2.) This is an opaque standard, 
open to any number of subjective interpretations, including the most minimal. The PEPD lacks 
any clear attempt to quantify its interpretation of this critical concept and explain how it was 
applied to the RMP, making it impossible for a reviewer to objectively judge the appropriateness 
of the determination.  
 
The PEPD introduces factors that it appears to consider extra-biological mitigation for various 
and specific anticipated risks to the ESU imposed by the RMP, including the notion of a “fair 
distribution of the burden of conservation” (PEPD, p. 5). It is not at all transparent how the 
PEPD has attempted to calculate an equitable distribution of conservation burden relative to PS 
chinook recovery across all stakeholder and user groups. The calculation would have to be 
extremely complex, requiring objective determinations of each stakeholder’s relative 
responsibility in PS chinook decline, and then factoring and cross referencing a vast array of 
societal costs and benefits across every stakeholder group for any activity that could impact or be 
impacted by chinook recovery. It is not clear to Washington Trout that every reasonable 
calculation of each user group’s “fair” portion of conservation burden would inevitably favor the 
acceptance of all the risks and uncertainties associated with the RMP. Without a clear and 
justifiable explanation of how NOAA determined the distribution of conservation burden, the 
application of that distribution in its evaluation of the RMP would necessarily appear to be 
arbitrary. In fact, the PEPD does not provide any legal justification for accepting or relying on 
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such an apparently subjective and qualitative notion in the context of considering whether or not 
to exempt an action from the general ESA Section-9(a) take prohibitions. Regardless of how 
accurately conservation burden can be equitably distributed, or whether it is legally appropriate 
for NOAA to consider that distribution in granting take authorization, Washington Trout has 
identified and will discuss below at least one instance where NOAA’s application of this concept 
in the PEPD is likely arbitrary and capricious.  
 
Minimum Fishery Regime 
In the discussion on management objectives and performance indicators, the PEPD introduces 
the RMP concept of a “minimum fisheries regime” that the PEPD characterizes as a “base 
level… which the fisheries would not go below.” While the PEPD admits that the minimum 
fisheries regime and its associated Low Abundance Thresholds and Critical Exploitation Rate 
Ceilings are driven by policy rather than biological objectives, it endorses the co-managers 
“perspective” that the RMP “strikes a balance” between those objectives by addressing 
“conservation concerns, providing a minimum harvest opportunity, recognizing tribal treaty 
rights, and by representing a fair distribution of the burden of harvest.” 
 
Besides representing a balance steeply tipped toward accommodating the co-managers, it is not 
clear that all the identified parameters are appropriate or that they have been applied properly. 
The difficulties in objectively determining and applying an equitable distribution of 
“conservation burden” are discussed above.  It is also not clear, despite the implication of the 
PEPD, that recognition of tribal treaty rights would necessarily mandate the acceptance of a base 
level of fisheries that must always be allowed, under any circumstance. This concept explicitly 
sanctions a continual, “minimum” level of fishing impacts on populations of chinook within the 
listed ESU under conditions when the co-managers expect these populations to be at very low 
levels of abundance.  
 
It is of significant concern to Washington Trout that the RMP would propose, and NOAA would 
accept, that no conceivable circumstance potentially faced by the PS chinook ESU could warrant 
the complete restriction of fishery impacts on individual Management Units. Such a practice 
seems intuitively incompatible with both the listed status or the protection and recovery of the 
ESU. Consequently, one should expect that such a proposed practice would be clearly and 
carefully described and the reasons believed to justify such a practice carefully detailed. Neither 
the PEPD nor the RMP accomplish this. 
 
While the RMP describes some details of minimum fisheries regimes by Management Unit, the 
only condition the PEPD appears to require for take authorization is the imposition of “a critical 
exploitation rate ceiling” (p.12). The critical exploitation rate ceiling is an upper limit on the 
southern US (SUS) fishery exploitation rate that would be “imposed” “when spawning 
escapement for a management unit is projected to fall below its low abundance threshold or if 
Canadian fisheries make it difficult or impossible to achieve the RMP’s rebuilding exploitation 
rate.”(ibid.).  
 
[The connection between the minimum fisheries regime and Canadian fisheries warrants further 
discussion on NOAA’s conservation-burden concept. The relationship of the RMP to Canadian 
(and Alaskan) fisheries appears to be NOAA’s most explicit attempt in the PEPD to “distribute” 
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conservation burden “fairly.” For many PS chinook Management Units, Canadian fisheries 
represent a significant (in some cases majority) percentage of the total impacts, constraining SUS 
exploitation rates in order to stay within the RMP’s Rebuilding Exploitation Rates. When 
Canadian Fisheries are expected to push total exploitation rates above the RER, the minimum 
fisheries regime will be implemented even if the RER will still be exceeded. Likewise, if a 
Management Unit or Population falls below an identified Low Abundance Threshold, the co-
managers will still be able to implement a “base level” of fisheries, regardless of Canadian 
impacts or the total exploitation rate imposed on the Management Unit. 
 
The implied argument seems to be that no matter what the status of a Management Unit is, or 
what total impacts to the Unit are, constraint of SUS fisheries in order to meet the RMP’s  
performance thresholds (or by implication, more biologically appropriate management 
objectives) would be “unfair,” given the temporal and spatial advantages enjoyed by Canadian 
Fisheries for Puget Sound and other Washington stocks, and the  large relative impacts on PS 
chinook attributable to those fisheries. Both the RMP and the PEPD note that the “management 
of Canadian fisheries is outside the jurisdiction of the co-managers.” 
 
But the PEPD fails to note that the distribution of impacts to PS chinook stocks in Canadian 
fisheries is not entirely outside the jurisdiction of NOAA Fisheries. ESA considerations re the 
distribution of harvest impacts would presumably have been no small component of negotiations 
to finalize the Pacific Salmon Treaty. We expect that NOAA was principally involved in those 
negotiations, and certainly had opportunity to review the treaty and its implications for SUS 
fisheries when it prepared its Biological Opinion on the PST, essentially approving the Treaty’s 
Canadian-fisheries provisions. If an equitable allocation of harvest impacts across the whole 
spatial and temporal distribution of PS chinook during their marine life-history is a legitimate 
concern, NOAA had the opportunity to address that concern during those processes. 
 
Put simply, NOAA does not have the authority to give away the same fish twice. It cannot 
approve a specific level of impact for Canadian fisheries, and then try to characterize that level 
as essentially intractable, in order to allow a bottom threshold of impacts that SUS fisheries will 
never be required to go below. Even if increased risk to the ESU is justified by an attempt to 
equitably distribute conservation burden, it is likely an arbitrary and capricious decision to allow 
it when NOAA has the opportunity (or has passed on the opportunity) to redistribute the 
conservation burden more equitably without placing added risk on the listed resource.]  
 
The RMP alleges that the minimum fisheries regime would result “in a significant reduction in 
incidental impacts on listed chinook salmon”, while providing “minimally acceptable access” to 
non-listed salmon species, including non-listed hatchery chinook salmon, for which harvestable 
surpluses have been identified…”(ibid). No clear evidence is provided that imposition of critical 
SUS ERs under the circumstances described would result in “significant” reductions in incidental 
impacts on members of the listed ESU. The description of the various SUS exploitation rates is 
simply confusing. Nowhere are the rates that are proposed to be in effect under conditions when 
the minimal fishing regime would be in effect translated into the numbers of listed chinook that 
would be expected to be caught and to escape given various pre-SUS fishery run sizes and 
compared to the numbers that would be expected to be caught if the fishery were conducted at 
the default “recovery” exploitation rates. A comparison of Table 2 with Table 5, for example, 
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fails to make it clear what, if any, the exact change in fishery regimes would be under the 
minimum regime. 
 
The co-managers further assert that under the minimum fishery regime, additional conservation 
measures on the part of the southern US fisheries may be considered by the co-managers solely 
at their discretion “where analysis can demonstrate that additional conservation measures in 
fisheries would contribute substantially to recovery of a management unit…” (ibid). As 
elsewhere in the RMP and in the PEPD no attempt is made to define or identify what would 
constitute a “substantial” contribution to recovery. This clearly indicates that there is no firm 
bottom line to the potential indirect harvest on listed stocks that may occur under the conditions 
when the minimum fishery regime would be in effect. 
 
This lack of a firm, enforceable bottom line is particularly distressing, given that the minimum 
fisheries regime, no matter when or why it is imposed, does not appear to have a significant 
impact on mandating reductions in either the total exploitation impacts experienced by 
Management Units, or even the SUS and Pre-terminal SUS exploitation rates that the RMP does 
purport to regulate. For instance, Table 5 in the PEPD identifies the most likely anticipated total 
exploitation rate of 27% for the Skagit Spring Management Unit over the proposed period of the 
RMP, with an SUS exploitation of 14%, and a likely anticipated escapement of 1,845. The total 
exploitation is below the RER of 38% and anticipated escapement is well above the Low 
Abundance Threshold of 576 and slightly below the Upper Management Threshold (anticipated 
MSY-escapement, see below) of 2000. While this may be to the good (leaving aside questions 
about why reaching the upper management threshold through relatively small reductions in SUS 
impacts should be foregone), it seems to suggest that a 14% impact rate on Skagit Springs is 
accommodating relatively unconstrained SUS fisheries directed at non-listed species and 
populations, during periods of moderate abundance. This default-rate of impact is significantly 
lower than the Critical Exploitation Rate Ceiling of 18%. During periods when abundance levels 
approach or even pass the Low Abundance Threshold from above (apparently to even below 
some identified but undefined “point of biological instability”), or when the RMP’s RERs are 
projected to be exceeded, the minimum fisheries regime and its associated Critical Exploitation 
Rate Ceiling would appear to have the perverse effect of allowing the co-managers to retain take 
authorization even if they raised SUS impacts from 14% to 18%, while doing nothing to ensure 
any reduction in total impacts! This is at considerable odds with the RMP’s characterization of 
the minimum fisheries regime as “extraordinary fisheries conservation measures” designed to 
“minimize” impacts to Management Units from fisheries. 
 
That characterization is also contradicted by NOAA’s Draft Environmental Impact Statement on 
the RMP in its estimation of changes in fishery effort that would be expected to occur under 
various scenarios modeled by the co-managers for the next six years. Under the most optimistic 
scenario, levels of abundance and Alaskan and Canadian fishery regimes would be similar to 
2003 (Scenario A). The co-managers estimate total commercial harvests in Puget Sound (all 
salmon species) of 20.0 million pounds in Scenario A. The worst-case scenario (Scenario D) 
assumes that the total abundance of adult chinook bound to return to Puget Sound will be 30% 
lower than in 2003, and Alaskan and Canadian fishery impacts on Puget Sound chinook will be 
at their legal maximums, conditions that would trigger the RMP’s “extraordinary” conservation 
measures. Under Scenario D, “harvests are predicted to be 97 percent of Scenario A.” In terms of 
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recreational fishing activity, 1.4 million angler trips are predicted under Scenario A, and 
“Scenario D trips are predicted to be 95 percent of Scenario A trips.” (Puget Sound Chinook 
Harvest Resource Management Plan NEPA Draft EIS, Section 4.6.1.1, page 4 – 130.) 
 
NOAA admits that the considered employment of critical exploitation rate ceilings is “driven by 
policy considerations” and not by biological (i.e., conservation) considerations (ibid). Nowhere, 
however, are the “policy considerations” referred to or their legal basis explicitly described, 
explained, and/or justified. This seems particularly inappropriate in view of the fact, admitted by 
both the RMP and the PEPD that such policy consideration only come into full force when the 
escapement of a listed population or management unit is anticipated to be at a near-critical level 
of abundance (below the RMP’s proposed low abundance thresholds). It is incumbent on NOAA 
to explicitly articulate the policy considerations and their legal status and demonstrate that such 
considerations justify the risk to which listed chinook populations would be subjected under the 
circumstances in which critical exploitation rates would be put into effect under the RMP.  
 
Discussion of Management Objectives and Indicators 
The PEPD holds that the RMP meets the conservation burden in such a way as to “conserve the 
productivity, abundance, and diversity of all populations within the Puget Sound Chinook 
Salmon ESU”, among other objective (p. 5). The RMP is said to achieve this by employing 
“biologically-based management objectives that are generally expressed in terms of population-
specific exploitation rates or escapement goals”, except when circumstances require that the 
minimum fishing regime applies (p.5). This leads one to expect that the RMP proposes to 
manage harvest on the basis of the status of individual populations. 
 
However, the substance of the proposed regime suggests that these assertions overstate the extent 
to which the RMP is supportive of recovery. The majority of listed Puget Sound chinook 
populations occur in the Sound from the Snohomish Basin north. Twelve of the 22 populations 
from the Elwah River east home to one of four river basins: Snohomish, Stillaguamish, Skagit, 
and Nooksack. The proposed (incidental) harvest impacts on all of these populations is to be 
achieved under the RMP by managing exploitation rates at the management unit level, not at the 
level of the individual population. Within these four river basins there are five management 
units: Nooksack, Skagit Summer/Fall chinook, Skagit spring chinook, Stillaguamish, and 
Snohomish. In none of these management units is the maximum (“recovery”) exploitation rate 
based directly upon (and therefore constrained by) an estimate of the maximum allowable rate 
sustainable by the weakest component stock.  
 
This reliance on management unit rates contradicts the claim by the RMP and the PEPD that the 
RMP proposes a harvest management regime in which exploitation rates are restricted by the 
weakest component population. Absent such a clear restriction, the proposed harvest regime 
cannot be accurately characterized as population-based management. 
 
The basic harvest regime for a population or management unit is characterized by a combination 
of exploitation rate ceilings and abundance thresholds. The abundance thresholds function 
primarily as controls on which exploitation rate ceiling is to be in effect in a given fishing 
season. There are two exploitation rate ceilings that are related to two abundance levels: 
“recovery exploitation rates” (RERs), “critical exploitation rates”, “upper management 
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thresholds”, and “low abundance thresholds”. The critical rate applies under the minimal fishery 
regime describe previously. It is to be operative when the pre-season estimate of the total 
escapement of a management unit will be below the low abundance threshold “or if Canadian 
fisheries make it difficult or impossible to achieve the RMP’s rebuilding exploitation rate”(p.12). 
RERs are operative when the pre-season estimate of the total escapement of a population or 
management unit is expected to be above the low abundance threshold. In the case where 
escapements are estimated to exceed the upper threshold, directed harvests on listed populations 
(or management units) may take place to harvest up to the difference between the estimated 
escapement and the upper threshold, provided that the RER is not exceeded. 
 
Clearly, the extent to which the harvest regime proposed in the RMP is compatible with the 
survival and recovery of the listed ESU and the populations that compose the ESU depends both 
on the appropriateness of the threshold levels that function as controls on the harvest rates and 
the harvest rates themselves. These rates and thresholds should satisfy at least two requirements: 
(1) they should be estimated in a rigorous manner that fully takes into account the uncertainties 
involved in the estimation process; (2) in light of the uncertainties involved in (1) the operative 
rates and thresholds should be chosen to be risk-averse -- that is, they should be chosen so that 
they are robust to the inherent estimation error. The PEPD and the RMP appear to fail on both of 
these counts. 
 
Recovery Exploitation Rates 
Before discussing our general concerns regarding the RMP RERs, we want to note that Table 2 
of the PEPD, which summarizes the relationship between the various management objectives 
and exploitation rates for each Management Unit, is confusing and potentially misleading.  It 
tends to suggest that reductions in total harvest impacts associated with the Low Abundance 
Thresholds will be greater than they actually are, and in some cases suggests that total 
exploitation impacts under the RER regime will be significantly lower that they actually will be. 
 
For instance, The RER for the Skagit Summer/Fall MU is expressed as 50%, applicable when 
escapement is above the Low Abundance Threshold of 4800. The Critical Exploitation Rate 
(minimum fisheries regime), triggered by the Low Abundance Threshold, is expressed as 15% 
SUS (in even years). A lay person or casual reader may infer that total harvest impacts would be 
required to drop by as much as 35 percentage points if abundances decline to or drop below 
4800.  However, the RER as expressed in the table represents total harvest impacts from all 
fisheries, including Canada and Alaska, while the Critical ER as expressed represents only 
Southern US impacts (Washington Coast and Puget Sound). The table does not at all make clear 
that Canadian and Alaskan impacts are absolutely unaffected  by the Critical ER Ceiling, and 
that total impacts under the minimum fisheries regime will be reduced only marginally if at all 
(see discussion on the Minimum Fisheries Regime above). 
 
Compounding the confusing and misleading inferences of Table 2, some of the RERs are 
expressed as Pre-Terminal SUS and SUS rates, without clearly identifying that the rate does not 
include impacts from Canadian and Alaskan Fisheries, allowing the suggestion that total harvest-
related impacts on those Management Units will be significantly lower than they actually will be. 
The RER for the Green River MU, applicable above the Low Abundance Threshold of 1800 
spawners, is expressed as 15% PTSUS. Again, to a casual reviewer, 15% might appear to be a 
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reasonably conservative impact-limit, possibly biologically appropriate for a “recovery” 
exploitation rate. However, according to Table 5, the most likely total exploitation impact on the 
Green MU over the course of the RMP will be 63%, including an SUS impact of 47%. While 
exploitation impacts will total more than four times the RER expressed in Table 2, and SUS rates 
will be over three times the RER, impacts to the Green MU will comply with the RMP because 
Pre-Terminal (PT) SUS rates will be held to 10%. 
 
At worst, this might be characterized as smoke and mirrors. At best, it is less than completely 
transparent.  RERs and Critical ERs should be expressed so that they can be simply compared, so 
that reductions in total impacts associated with the minimum fisheries regime can be clearly 
determined. RERs should be expressed so that total harvest-related impacts under the RER 
regime are clearly quantified for all MUs. 
  
The PEPD includes descriptions of RERs calculated by NMFS and by the RMP (co-managers). 
The PEPD states that the co-managers “propose that the RMP’s rebuilding exploitation rate for 
the individual management units would improve the viable status of the population or 
populations within that management unit.” (page 7, emphasis added). No evidence is provided 
for such a claim. It is hard to understand how adding harvest mortality to the level of mortality 
currently experienced by listed populations can improve their health! 
 
The PEPD asserts that harvest at or below NMFS-derived RERs -- which are calculated 
differently than those employed in the RMP but are in general similar (and often greater) than 
those in the RMP – “will not appreciably reduce the likelihood of rebuilding that population, 
assuming current environmental conditions based on specific risk criteria” (page 7), apparently 
contained in a document referred to in the PEPD as “Viable Risk Assessment Procedure (NMFS 
2000a).”  No details as to the actual assumptions and calculations carried out by NMFS are 
provided to support this claim. Consequently, it is impossible for the reviewer to know what 
“specific risk criteria” were employed and to judge their appropriateness. 
 
The title of the document referenced by the PEPD appears to be in error. The citation references 
the draft RAP document of May 30, 2000. However, this was to have been superceded by a 
document titled “Viable Risk Assessment Procedure” that employed a harvest model that was 
believed would be more suitable to the population viability modeling tasks needed to assess 
harvest impacts on listed salmon populations. This model was not employed by NMFS 
Sustainable Fisheries Division in its current assessment of the proposed RMP, but rather the 
original RAP model.  
 
In August 2001, the prestigious Salmon Recovery Science Review Panel held a series of 
meetings with state, tribal, and NMFS harvest-management personnel to discuss and evaluate 
harvest-management techniques and practices related to conservation and recovery of listed 
populations. The following comments on RAP and VRAP are taken from the November 2001 
RSRP review of those meetings: 
 

There is a glaring disconnect between the deterministic yearly allocation models used to 
set allowable harvests, and their validation with stochastic population dynamics 
models… Earlier versions of RAP lacked realistic patterns of temporal autocorrelation in 
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environmental stochasticity and simulated population trajectories only over a 25-year 
time frame. We are encouraged by recent efforts to improve this model (i.e., the VRAP 
model, which includes different forms of density dependence, depensation, more general 
patterns of environmental stochasticity, and a longer simulation time frame). However, 
we do not see any indication of close interaction between the groups setting yearly 
allowable harvests and those exploring the consequences of these choices on a longer 
time frame…. 
We recommend that NMFS carefully reexamine the procedures by which allowable 
harvests are suggested and approved. The deterministic allocation models used to set 
allowable harvests each year need to be much more thoroughly tested and validated with 
long-term stochastic population modeling based on objective PVA criteria. Moreover, we 
see a need to incorporate the yearly cycle of harvest decisions into a long-term simulation 
model like VRAP. (RSRP, pages 8-9). 

 
The apparent use of the RAP and not the VRAP, despite the misleading term in the text on page 
7, to assess impacts to population viability from harvest under the RMP at the RERs, suggests 
that the risk assessment procedure employed is inappropriate and not the best that is currently 
available to NOAA 
 
Population viability analysis is the area of specialization of personnel in the Conservation 
Biology Division of NOAA’s Northwest Fisheries Science Center, not the Sustainable Fisheries 
Division. The “close interaction between the groups setting yearly allowable harvests and those 
exploring the consequences of these choices on a longer time frame” (viz., these two divisions at 
the Science Center) that the RSRP recommended still does not appear too have taken place. In 
fact, the current NMFS RERs have been determined without any recent input from or 
collaboration with the Conservation Biology Division, members of which have frequently 
expressed concern over the appropriateness of several of the proposed RERs, particularly those 
for the Skagit chinook populations. Consequently, we believe that there is good reason for 
skepticism about the viability of many of the RERs proposed by NOAA and by the co-managers. 
 
In January 2001, personnel at the Conservation Biology Division submitted written comments to 
the Sustainable Fisheries Division, expressing “discomfort with the approach used to establish 
exploitation rates....” At that time, the CBD noted an apparent failure by the SFD to incorporate 
“additional, fairly simple ways to improve... establishment of exploitation rates” that had been 
explored in previous discussions between the Conservation Biology and Sustainable Fisheries 
Divisions. The CBD comments explicitly cite numerous “technical liabilities” and “biologically 
counter-intuitive results” with the approach taken by the SFD in setting exploitation rates, many 
of which parallel the concerns expressed in this review. It is not clear that the issues raised by the 
Conservation Biology Division in 2001 have been reconciled, and in fact the weaknesses and 
omissions in the approaches taken to set the RERs in the PEPD appear to be similar to those 
criticized in the CBD comments. 
 
Apart from these issues, the RERs appear to be closely associated with the upper management 
escapement thresholds. Below we discuss reasons for believing that estimates of MSH 
escapement levels are inappropriate conservation targets. Here, we note that we believe that most 
of the RERs are too high and are inappropriately risky. It is not at all clear that harvests at or near 
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such rates will not appreciably impair the progress of recovery of populations within the listed 
ESU. 
 
While we do not believe that MSH escapement levels are appropriately risk-averse even when 
they are accurately estimated and managed for, there is a practical concern for establishing RERs 
with respect to point estimates of MSH escapement. MSH escapement is located on the 
ascending limb of the estimated stock-recruit curve at the point at which the slope of the curve is 
equal to 1. In the neighborhood of this point on typical logistic growth curves the slope of the 
curve is positive and greater than 1 to the left. Consequently, any error in achieving the true 
MSH escapement level that results in over-harvest (under-MSH-escapement) will produce 
escapements that produce recruitments that are markedly below those produced at MSH or 
higher levels of escapement. In the case of a stock being managed for recovery (rebuilding) such 
a harvest policy is “knife-edged” in the sense that even slight imprecision in achieving a harvest 
target (here, an RER) can result in significant under-escapement and significantly reduced 
subsequent recruitment. 
 
The fact that the RERs are alleged to function as ceilings (though apparently only rough ceilings) 
does not alter the riskiness of choosing them in close association with estimates of MSH 
escapement. Lower exploitation rate ceilings associated with regions of estimated stock-recruit 
curves considerably above MSH escapements and closer to equilibrium abundance (carrying 
capacity) are needed. Such escapement levels would also support the employment of more robust 
and sustainable harvest methods associated with threshold harvesting regimes as described by 
Lande et al. (1997) and previously recommended by the RSRP (RSRP 2001). Critical discussion 
of such issues is neglected by NOAA in the PEPD. 
 
Upper Management Threshold 
According to the PEPD, “[t]he co-managers define the upper management threshold as the 
‘escapement level associated with optimum productivity (i.e., maximum sustainable 
harvest…),’” levels “calculated” by the co-managers on the basis of “current habitat conditions.” 
(Page 11).   The RMP Upper Management Thresholds  “equate to the upper escapement 
thresholds.”(Ibid.). There are several reasons to be critical of these levels, all of which appear to 
have been neglected or ignored by the PEPD. 
 
There is in fact little real data available to the co-managers or NOAA on which to base firm, 
robust estimates of either the current carrying capacity (equilibrium abundance) or the 
“maximum sustainable harvest” escapement level of individual chinook populations in Puget 
Sound and Hood Canal. Under such circumstances and in view of the current conditions that 
justify the listing of the ESU, it is extremely risky to attempt to identify a unique harvest 
management threshold point such as escapement that will achieve maximum sustainable harvest. 
Even with the best of data it is extremely risky to attempt to manage harvest regimes to achieve 
point estimate escapement levels corresponding to MSH unless the harvest management regime 
is capable of attaining essentially perfect degrees of precision – a virtual impossibility under 
conditions as complex as harvest regime proposed under the RMP. 
 
As the PEPD notes in discussing “rebuilding exploitation rates” (RERs) on page 10, calculating 
such rates “ideally requires knowledge of a spawner-recruit relationship based on escapement, 
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age composition, coded-wire tag distribution, environmental parameters, and management error 
…”.  These considerations also apply to attempts to estimate other harvest management targets 
such as MSH escapement levels. Moreover, to be truly useful in determining a point estimate 
value for a management target such as escapement that will produce “maximum sustainable 
harvest”, the data that is employed to estimate a stock-recruit relationship needs to cover a period 
that spans several generations of chinook (at least 20 years) under stable environmental 
conditions, wherein the environmental variability exhibits a stationary distribution.. 
 
During the past 20 years Puget Sound chinook populations have experienced a variety of 
destructive impacts to their freshwater environments, large fluctuations in ocean productivity and 
in patterns of growth and survival associated with ocean productivity, and changes in fishery 
regimes in both Canada and the southern US, including Puget Sound. These circumstances 
render any apparent stock-recruit relationship based upon data spanning this period suspect, 
because the time series of escapements and recruitment is not stationary. Even if there were no 
errors in estimating escapement and recruitment -- including the confounding effect of unmarked 
F1 hatchery fish on the spawning grounds throughout Puget Sound and Hood Canal – any 
estimated stock-recruitment relationship would have a high probability of failing to accurately 
reflect the true environmental variability affecting the recruitment process for any individual 
brood year.  
 
The real stock-recruitment relationship of interest is the current one that likely has been in effect 
only since the late 1990s and for which, therefore, there is at best one or two spawner-recruit 
data points! No bone fide stock-recruit relationship can be determined from this scant data. 
 
This nullifies both the attempt to estimate equilibrium stock size (carrying capacity) from an 
estimated stock-recruitment relationship and to estimate a hypothetical “optimum” escapement 
representing maximum sustained harvest from the available data alone. In order to incorporate 
past data that reflect different environmental regimes and different underlying stock-recruit 
relations, it would be necessary to attempt correcting for the lack of stationarity in the available 
stock-recruit time series, and incorporate comparable data from other chinook stocks. Even so, 
the resulting stock-recruit relationships will contain additional uncertainty associated with the 
correction, requiring managers to adjust estimated management threshold in a conservative 
direction, if associated harvest impacts are not to impede the recovery of the listed populations. 
This approach to estimating stock-recruit relationships does not appear to have been employed or 
considered by NOAA or the co-managers. 
 
The simple point is that any estimate of a critical management threshold such as the MSH 
escapement level will inevitably be extremely uncertain. It is extremely risky to employ such an 
uncertain point estimate as a management target, without at least acknowledging the uncertainty, 
which in practical terms should mean adjusting the target in a conservative direction relative to 
the risks associated with the uncertainty. The RMP gives no evidence that such critical 
uncertainties in the employment of estimated stock-recruit relationships have been fully 
recognized and adjusted for. In any case, the PEPD fails to raise or discuss any critical 
considerations of these kinds about the approach taken by the RMP to estimating these 
escapement reference points and employing them in the proposed harvest management regime. 
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Another issue regarding the estimation of stock-recruitment relationships that is ignored by the 
RMP and the PEPD is the impact of past (over-) harvest on aggregate stocks (management 
units). Hilborn (1985) explained how high harvest rates on mixed stocks composed of 
populations of varying productivities will alter stock-recruit relationships in misleading ways 
that can result in harvest rates that will prevent rebuilding to the size of the original aggregate 
stock (see also, Hilborn & Walters 1992, Chapter 7, pp. 293 ff.). Harvesting the original 
aggregate stock at high rates will result in the reduction or elimination of component “weak” 
stocks that are less productive (i.e., that have lower inherent population growth rates at low 
abundances) than the average of the original aggregate. Such stocks may nonetheless be critically 
important to the long-term viability and diversity of the larger population unit. 
 
With no spawner and recruit data for the original unfished stock, the stock-recruit data that is 
acquired following the initiation of fishing will fail to be representative of the original aggregate. 
Instead the new aggregate stock will appear to be both inherently more productive at low stock 
sizes than the original aggregate and to have smaller capacity because it is now composed of 
fewer sub-stocks. In order to rebuild or recover the original stock-complex, harvest rates must, at 
the very least, not exceed the rate that the weakest component population can sustain, but the 
available estimated stock-recruit relation will fail to indicate the need for this low rate. 
 
This circumstance is especially appropriate to the case of Puget Sound chinook, the majority of 
whose populations have been harvested at high and likely unsustainable rates, throughout most 
of the 20th century. Even in the absence of the kinds of circumstances described above that  
violate the basic assumption of a stationary time series of spawners and recruits, high harvest 
rates in the past will have resulted in stock-recruit data that will produce the kinds of biased 
parameter-estimates described by Hilborn. These potential biases in stock profiles based upon 
the estimation of stock-recruitment relationships – appearance of higher productivity at low 
abundances and smaller carrying capacity – are critical to avoid in managing harvest impacts on 
ESA-listed populations, especially when recovery targets have yet to be determined! 
 
The PEPD asserts that the RMP establishes upper management thresholds for populations or 
management units using methods such as “standard spawner-recruit calculations…, empirical 
observations of relative escapement levels and catches, or Monte Carlo simulations that buffer 
for error and variability…” (page 11). For the reasons given above, the first two methods are 
unlikely to be risk-averse or to provide an unbiased and robust estimation stock productivity or 
capacity. The third method (Monte Carlo simulations) at best only brackets the point estimates of 
the stock recruit parameters and the associated point estimates of management thresholds such as 
“maximum sustainable harvest”. Moreover, the results of these simulations that are reported are 
not appropriately risk-averse. 
 
The PEPD reports that “[t]he co-managers’ expectations are that application of the RMP’s 
rebuilding exploitation rates will: (1) result in escapement levels that are less than the point of 
instability no more than five percent more often than if no harvest had occurred over 25 to 40 
years; and (2) lead to a high (at least 80 percent) probability that spawning escapements will 
increase in 25 to 40 years to a specified (upper) threshold or that the percentage of escapements 
less than the RMP’s low abundance threshold at the end of 25 or 40 years will differ from a no-
harvest regime by less than 10 percent…”(page 10). 
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There is a considerable amount of hedging here in regard to characterizing the risk to recovery 
that may be posed by implementation of the RMP. In the context of the recovery of populations 
that are at-risk of serious decline or extinction, an 80 percent probability of increase to some 
“upper threshold” is not at all risk-averse! If the “upper threshold” is biologically significant for 
conservation, NOAA should not accept 20% probability of not attaining it within four to eight 
chinook generations! The determination of appropriate probability levels and timeframes for 
attaining or failing to attain some critical upper or lower threshold should result from a clear and 
rigorous Population Viability Analysis. This has not been undertaken for the RMP and would, in 
any case, require the involvement or at least the review of NOAA Conservation Biology 
Division, which has not been actively engaged in the current review process that has resulted in 
the PEPD, a fact noted by the RSRP on previous occasions (op. cit.). 
 
Nor is a difference of “less than” 10 percent in the percentage of escapements that are below the 
“low abundance threshold” between the proposed harvest regime and no harvest insignificant. It 
is, for example, not at all obvious that NOAA should approve gambling on increasing the 
frequency with which populations of listed chinook are expected to cross the low abundance 
threshold from above by nearly 10%.  The PEPD should at least provide a critical discussion of 
the significance of these estimated differences. 
 
The assertion that escapement levels below the “point of instability” are expected to occur no 
more than 5 percent more often than under no harvest was made in the 2001 RMP. The 
November 2001 RSRP report commented on such claims as follows: “An inability to detect a 
difference between harvest and no harvest regimes should not suffice as a justification for 
harvesting [declining] stocks”(RSRP Report page 13). This point fully applies to the repetition of 
this same statement in the proposed RMP. The PEPD is simply uncritical of these kinds of 
assertions. 
 
The full distribution of modeled outcomes should be presented, and modeled harvest-
management scenarios compared to one another. It is also necessary to compare the shapes of the 
distributions and the patterns of overlap of modeled outcomes with respect to critical thresholds 
of interest in order to fully understand the uncertainties and comparative risks of competing 
potential management strategies. Then managers can employ Statistical Decision Theory 
techniques to choose a final management regime. Statistical Decision Theory techniques allow 
an appropriately transparent process for identifying the most biologically justifiable alternative. 
 
The RMP and the PEPD rely upon questionable and controversial estimates of current habitat 
capacity to justify estimates of upper management thresholds (MSH escapement levels) and the 
proposed harvest regime that will largely keep escapements below those estimated threshold 
levels under all but the most fortuitous of circumstances. On page 36 NOAA relies on Ecosystem 
Diagnosis and Treatment (EDT) modeling estimates of spawner-recruit functions to argue that 
“further harvest constraint will not, by itself, effect an increase above the asymptote associated 
with current productivity, until habitat conditions improve.” 
 
EDT has recently received very critical reviews from the Salmon Recovery Science Review 
Panel and from the Columbia Basin Independent Science Advisory Panel -- which is also in 
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independent scientific advisory panel to NOAA Fisheries. EDT is most appropriate for 
estimating the potential impact on salmon populations of specific in-basin habitat actions and for 
prioritizing the undertaking of actions thus identified. It is neither designed, intended, nor suited 
to estimating stock-recruit relationships, though it is apparently being misused for this purpose. 
EDT has not produced any peer-reviewed publications in which such stock-recruit analysis of 
specific salmon populations and corresponding estimates of escapement levels have been 
reported and evaluated. Nor has EDT as a modeling tool itself been validated through a peer 
review process. EDT is viewed very critically by the Environmental Conservation  Division of 
NOAA Fisheries’ Northwest Science Center. 
  
The structure of EDT’s modeling process is underlain by a Beverton-Holt stock-recruit 
relationship which in practice has a tendency to produce low estimates of total habitat capacity 
and correspondingly high estimates of density-dependent productivity at very low population 
sizes. This tendency to underestimate habitat capacity is especially likely to be manifested in the 
kinds of data-poor situations in which EDT is resorted to for prioritizing habitat actions. This 
tendency is likely to be exaggerated by the failure of EDT to incorporate and take into account 
any environmental or demographic stochasticity.  EDT and related habitat modeling efforts will 
only produce robust estimates of habitat capacity if they are first evaluated by being applied to 
real data for salmon life stages within freshwater under appropriate experimental designs that 
include control and treatment sites.  
 
Instead of being more rigorously evaluated as a potential tool for habitat-based recovery actions, 
EDT is being relied on as a surrogate for the collection and utilization of real data, particularly 
smolt outmigrant data. The best way under current circumstances to improve estimates of salmon 
productivity in freshwater and of freshwater habitat capacity is to collect smolt outmigration data 
wherever feasible. This, too, has been noted by the RSRP (Report for the meeting held August 
27 – 29, 2001; Section VI. A. page 12). Combined with spawner escapement data and 
environmental data such as the timing, frequency, and duration of high and low discharge events, 
smolt data provides a considerably more accurate picture of actual freshwater productivity and 
capacity than model-based estimates that are not grounded in such real data. 
 
Low Abundance Thresholds 
The RMP defines a low abundance threshold as a “spawning escapement level, set intentionally 
above the point of biological instability, which triggers extraordinary fisheries conservation 
measures to minimize fishery related impacts and increase spawning escapement (page 63 of the 
RMP)” (PEPD page 11). This statement is misleading and, in fact, in error when it states that 
“extraordinary” fishery measures are triggered and that the purpose of such measures is overtly 
to “increase spawning escapement.” As noted above, the pre-season expectation that a Low 
Abundance Threshold will be crossed from above would trigger at best a rather modest reduction 
of the allowable southern US total or pre-terminal exploitation rate, in many cases would merely 
“constrain” impacts from SUS fisheries comfortably above the levels likely to already be 
occurring under the default RER fishery regime, and in most cases would not significantly 
reduce total impact rates on individual MUs.  
 
In fact, SUS exploitation rates will generally increase when the minimum fishery regime is 
triggered under circumstances when total abundances are low enough that escapements are 
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projected to be below a population or management unit’s low abundance threshold relative to the 
circumstance when the regime is triggered due to the total RER being exceeded even though 
escapements are expected to be above the low abundance threshold. The Skagit Summer/Fall 
MU has an RER of 50% which is expected to be exceeded (anticipated level 55%) under the 
period of implementation due to Canadian fishery impacts, thus triggering the minimum fishery 
regime with abundances expected to be great enough that escapements are expected to be above 
the low abundance thresholds for the component populations. This is anticipated to result in a 
SUS total exploitation rate of 16%. When the minimum fishery regime is triggered by the 
expectation that escapement will be below the low abundance thresholds, the SUS rate can be as 
high as 18%. 
 
 Even though the expected total SUS landed catch from the MU would be lower under the latter 
circumstance, this is irrelevant to the impact on the MU and its component stocks that will result 
from the harvest regime proposed in the RMP. In this case the minimum fishery regime would 
impose a higher exploitation rate on a stock with an expected escapement below the low 
abundance threshold, driving the expected escapement even lower. Assuming ex hypothesis that 
the low abundance threshold is, in the words of the RMP, “above the point of biological 
instability” the minimum fishery regime will drive the escapement closer to the point of 
instability, and perhaps even below that point. This hardly qualifies as the taking of an 
extraordinary measure to “minimize fishery related impacts and increase spawning escapement.” 
 
Moreover, the fishing level proposed under the minimum fisheries regime – which forms the 
foundation around which the entire fishing regime proposed in the RMP is designed – will be the 
minimum fishery level in every year of the RMP regardless of the projected escapement. Under 
the RMP this regime will, in fact, become the baseline regime. It is simply misleading to 
characterize a baseline fishing level as a level at which “extraordinary conservation measures” 
are in effect.  
 
The biological relevance of the low abundance thresholds is also of concern. The low abundance 
thresholds are themselves defined with reference to “the point of biological instability.” The 
implication appears to be that the Low Abundance Thresholds are actually an intermediate 
threshold set conservatively above some identified lower, critical point of abundance. Yet neither 
the RMP nor the PEPD clearly define the “point of biological instability” or provide a clear 
quantitative explanation of how the proposed Low Abundance Threshold levels are determined. 
Nor do they provide any evidence that the Low Abundance Thresholds are set far enough above 
putative points of biological instability to provide a pre-cautionary and properly risk-averse 
margin of safety when they are crossed from above. 
 
If the Low Abundance Thresholds are intermediate above the point of instability, and the Critical 
ER Ceilings are designed to slow or avoid the potential for the population to reach that point, the 
distance between the two thresholds would appear to be relevant to evaluating the 
appropriateness and likely efficacy of the minimum fisheries regime. It also seems 
counterintuitive that if the Low Abundance Thresholds were intermediate, no management action 
would be planned or required if the population did indeed reach the point of instability.    
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Page 65 of the RMP itself defines the point of instability as “that level of abundance (i.e., 
spawning escapement) that incurs substantial risk to genetic integrity, or exposes the population 
to depensatory mortality factors.” As with other critical terms employed in the RMP and the 
PEPD, no explanation is provided or even attempted regarding what is meant by a “substantial” 
risk or – more to the point – how such a level of risk is determined. We believe that it is simply 
incumbent on the co-managers in the RMP and NOAA  in the PEPD to explicitly describe how 
such levels of risk are determined and the conditions by which the level of risk is measured.  
 
Inspection of the low abundance thresholds themselves raises concern that they are not chosen in 
an adequately risk-averse manner with respect either to the recovery of populations within the 
ESU or with respect to the provision of an adequate margin of safety -- in the context of chinook 
harvest management -- above a lower level of abundance of concern. The characterization in the 
PEPD of how the co-managers define low abundance thresholds confirms the impression that the 
levels are chosen subjectively and primarily for the convenience of characterizing a (minimum) 
fishery regime that will secure a pre-judged desirable minimum level of harvest regardless of 
stock condition.  
 
For example, one criteria employed to identify a low abundance threshold was “the lowest 
escapement level with a greater than one return per spawner ratio”. This is ambiguous. Does it 
mean that the level chosen is the lowest single point in the record at which a return of greater 
than one was observed -- but other points in the record that were equal to or even somewhat 
greater than that level had returns of less than one? Or, does it mean that such a point was chosen 
provided that no other point of comparable or greater escapement levels ever had a recruitment 
less than one? In either case, given the variability in salmon recruitment that is typically 
characteristic of even a healthy wild salmon stock, it is difficult to view this method as risk-
averse, given that it implies that there are stock- or management unit-specific escapements of 
record greater than the level chosen that also exhibited recruitment levels not much greater than 
one. It is also relevant at what point in a period of record recruitments of greater than one were 
observed at candidate Low-Abundance-Threshold target levels. 
 
In any case, we believe it is incumbent on the PEPD to critically consider these kinds of issues 
regarding the choice of Low Abundance Threshold escapement levels for harvest-management 
controls, and to require the RMP to adequately define such critical terms as “the point of 
biological instability” and “substantial risk to genetic integrity,” and provide appropriate 
measurable criteria for determining when critical levels are being approached or crossed. 
 
Critical Exploitation Rate Ceiling 
Most of our concerns regarding the Critical ER Ceilings have been elaborated in previous 
sections, most notably in the discussions on the Minimum Fisheries Regime and the Low 
Abundance Thresholds. We will here restate and clarify some of those concerns, and comment 
on some specific statements in the PEPD’s discussion of the Critical ER Ceilings. 
 
We are distressed that the determination of an exploitation-rate ceiling intended as response to 
crossing a critical-abundance threshold from above would be based on policy objectives rather 
than biological considerations. It does not seem at all intuitive that a management decision of 
such potential import and associated risk could qualify for take authorization without proposing 
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some coherent biological justification. At the very least, identification and a thorough discussion 
of the pertinent policy objectives and their relationships to ESA-compliance would be necessary. 
However, the PEPD does not attempt to analyze or even discuss the unnamed “policy 
considerations,” except to note that they have “primarily driven” the development of the ceilings. 
 
The relative appropriateness of the Ceilings notwithstanding, our largest concern is the 
disconnect between the descriptions of the Critical ER Ceilings and their apparent actual effects 
on impact rates. Characterizations of the Ceilings and their association with the Low Abundance 
Thresholds are confusing and often misleading. 
 
For instance, The PEPD appears to endorse the co-managers proposition that the Critical ER 
Ceilings will result in “significant” reductions in harvest impacts on PS chinook, while providing 
something called “minimally acceptable access” to the fisheries that are imposing nearly all the 
impacts. No discussion is offered on how a minimally acceptable level of access was determined, 
who determined it, or why.  As discussed above, it is not at all apparent that the Critical ER 
Ceilings are capable of effecting anything more than marginal reductions in overall impacts to 
most MUs under most circumstances. In fact, the ceilings would not appear to constrain SUS 
impacts for many MUs below levels likely to occur under default fishing conditions when 
escapements are above the Low Abundance Thresholds. The default fishing impacts appear in 
fact to represent the minimum access the co-managers will accept, and this seems to be the likely 
policy objective driving the development of the Critical ER Ceilings, propositions of 
significantly reduced impacts notwithstanding. 
 
The association of the Critical ER Ceilings with RERs and the Low Abundance Thresholds 
creates the implication of a two-tiered harvest regime for each MU, with separate impact-rate 
schedules above and below the thresholds. However, there is little suggestion that the provisions 
of the RMP would necessarily effect any significant difference in overall impacts on an MU, no 
matter what level of abundance it reaches, or whether or not Critical ER Ceilings are imposed. 
 
Regarding the Critical ER Ceilings (and possibly, if only by inference, “minimally acceptable 
access”) the PEPD appears to paraphrase and make a remarkably uncritical endorsement of the 
co-managers “position” that any necessary “further resource protection” must come from, among 
other things, reducing impacts in Alaskan and Canadian fisheries. To bring this point home, the 
PEPD goes on to note terms of the Pacific Salmon Treaty that allow potential increases in 
Canadian fishing activity likely to impact PS chinook, the range of impacts to Puget Sound MUs 
imposed by Canadian fisheries, and the fact that “the management of Canadian fisheries is 
outside the jurisdiction of the co-managers.” The PEPD appears to be offering extra-biological 
justifications for the Critical ER Ceilings, and making a coarse attempt at distributing 
conservation-burden equitably. However, as noted in more detail in the discussion on the 
minimum fisheries regime, the PEPD fails to note that NOAA does have some influence and 
jurisdiction over terms of the PST and by extension impacts from Canadian fisheries. NOAA has 
the responsibility to acknowledge its previous determinations regarding the allocation of 
allowable impacts to a listed ESU; it certainly can not use the relative “equity” of those previous 
determinations as the primary justification for accepting increased risk to the same listed 
population in a subsequent determination.   
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Other Issues of Concern 
The Range of Variability in Chinook Productivity is not Fully Considered  
The PEPD uncritically accepts the likely range of abundances of adult chinook returns during the 
six-year RMP implementation period chosen by the co-managers for their modeling of the 
impacts of implementing the RMP. The 2003 modeled abundance was used to estimate the high 
end of the range. The lower range of modeled returns chosen was a “30 percent reduction in the 
2003 abundance”. This is entirely too optimistic in view of the range of variability in both 
freshwater (egg-to-smolt) and ocean (smolt-to-adult-return) survival rates experienced by Puget 
Sound chinook stocks over the past decade and a half. Both freshwater and saltwater survival 
rates can range well beyond 30%.  
 
On the Skagit River, for example, egg-to-smolt survival rates of wild 0+ chinook measured by 
WDFW ranged from 1.2% to 16.5% during the 1990s (Seiler, Neuhauser, and Kishimoto 2001). 
These rates are strongly correlated with river discharge during the egg incubation period and 
largely independent of spawner density and estimated egg deposition. The lowest survival in the 
record is 1.2% associated with record-for-the-period discharge of 142000 cfs on November 25, 
1990. Until October 2003, there have been no comparable events since 1995. Between 1996 and 
1999 spawner densities ranged three-fold (5395 to 15695) and estimated egg-to-smolt survival 
rates ranged narrowly between 12.7% and 16.5%. In October 2003, after the peak period of 
chinook spawning in the Skagit and Sauk Rivers, a severe high flow event occurred of 
comparable magnitude to the November 1990 flood. The overwhelming majority of the 2003 
spawning has likely been lost and basin-wide average egg-to-smolt survival for this cohort can 
be expected to be in the neighborhood of 1% or lower. This alone will result in a return in 2007 
and 2008 much lower than 30% below the 2003 return. 
 
The modeling assumptions of the RMP are not risk-averse to this kind of environmental 
variability. The PEPD is remiss in failing to recognize this and in failing to require that the co-
managers adopt more risk-averse modeling assumptions in estimating the likely impacts on listed 
chinook of the implementation of the RMP. 
 
Negative Impacts of Hatchery Chinook on Natural-Origin Chinook are Ignored, Misinterpreted, 
or Inappropriately Accepted 
In its discussion of likely impacts of the RMP on specific populations and management units in 
the ESU, the PEPD ignores or misinterprets the potential negative impact of hatchery-origin 
spawners on natural-origin chinook. We instance the discussion of the North Fork Nooksack 
River Population on pp. 28ff.   
 
On page 28 the PEPD states that under Limit 6 of the 4(d)Rule the criterion for allowable fishing 
mortality impacts on populations at or below their critical thresholds requires that such impacts 
“must not appreciably increase genetic and demographic risks facing the population, and does 
not preclude achievement of viable function…”.1 The PEPD then notes that the North Fork 

                                                 
1 We note that the latter standard is extraordinarily vague inasmuch as one can imagine that any population might 
under circumstances of rare good luck rebound from very low abundance levels given enough time; hence, it is not 
clear what depression of a population “below their critical thresholds” would be precluded by this condition. This 
highlights a general failing of the PEPD and the RMP: the failure provide clear, measurable threshold levels of 
impact to harvest actions and to attach a specific time frame to requirements to attain some threshold standard. 
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Nooksack population is below both its RMP low abundance threshold (1000) and NMFS critical 
abundance threshold (200). The latter is a dangerously low level of abundance, especially when 
the legacy of recent and continuing hatchery spawning in the wild clouds the estimation of the 
abundance of natural-origin spawners as is clearly the case in the North Fork Nooksack. The 
1999 – 2003 four-year average natural-origin spawning escapement is 180. This population has 
been severely depressed since at least 1989 (PEPD Table 6, page 19).  
 
Despite the clear evidence of persistent low abundance of natural-origin spawners, the PEPD 
attempts to justify continued harvest impacts on this population under the RMP by counting the 
F1 hatchery-origin spawners from the Kendall Creek Hatchery. This hatchery stock was indeed 
listed by NOAA Fisheries as essential to the recovery of the North Fork population. But that 
does not automatically excuse NOAA from critically evaluating the impact of the high 
percentage of F1 hatchery spawners on the natural-origin stock that is the object of recovery. No 
geneticist in NMFS’ Conservation Biology Division to our knowledge has asserted that Kendall 
Creek Hatchery chinook are functionally identical to the original North Fork Nooksack natural-
origin stock from which the hatchery stock was founded, nor do they believe that the present 
hatchery stock can simply replace the remaining wild population. 
 
However, by counting the F1 hatchery fish spawning in the wild the 1999 – 2003 four-year 
average escapement increases from 180 to 3438. This reflects an extreme percentage of hatchery-
origin fish spawning in the wild, in the neighborhood of 95%! No pure supplementation project 
whose sole purpose is the rebuilding of a critically depressed naturally-spawning salmon 
population recommends this kind of swamping of the natural spawning population with F1 
hatchery-origin fish. 
 
The Hatchery Science Review Group, for instance, recommends that an average of 10 to 20% 
natural-origin adults be incorporated into the hatchery broodstock each year and that hatchery-
origin spawners constitute a smaller percentage of natural spawners annually than the percentage 
of natural-origin adults incorporated annually as broodstock. (HSRG 2004, Appendix B, pp. B7-
8). And the HSRG’s are the most liberal of guidelines suggested by any of the recent critical 
reviews of hatchery-wild salmon interactions (see, for example, the ISAB 2003).  
 
The PEPD states that the co-managers “are applying operational techniques that decrease the 
likelihood for divergence of the hatchery population from the extant natural population.” (page 
29). The Hatchery Genetic Management Plan for the Kendall Creek hatchery recently submitted 
to NMFS by WDFW fails to specify any such requirements for incorporating natural-origin 
spawners into the broodstock collected for the hatchery.2 Neither information provided by the 
HGMP nor any data from appropriate studies indicates that the Kendall Creek hatchery stock is 
not likely to experience some degree of domestication selection that – among other factors -- will 

                                                                                                                                                             
Language such as the above “not preclude achievement of viable function…” is meaningless without a clear 
specification of what measurably constitutes “attainment of viable function” and without the specification of the 
length of time by which such function must be attained. 
2 We also note that this and other state as well as tribal HGMPs for Puget Sound chinook hatcheries have yet to be 
approved by NMFS and that, therefore, none of these hatchery programs is operating with 4(d) take coverage. This 
pertinent fact is never mentioned in the PEPD, a clear failure on NMFS part in its evaluation of the RMP and its 
depiction of the regulatory landscape associated with the harvest of Puget Sound chinook. 
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cause it to diverge from its founder wild stock and to have reduced fitness when spawning in the 
wild.  
 
The high hatchery spawning overlap rate can be expected to cause a significant erosion of any 
remaining fitness differential favoring the natural-origin fish that are the object of ESA 
protection and recovery. Yet, the PEPD asserts that the Kendall Creek hatchery stock “retains the 
genetic characteristics of the wild population” (page 28). No evidence is provided for such an un-
plausible assertion! To the contrary, what is very likely to occur is that the “wild” population will 
soon no longer exist after having been subjected to such high introgression from the hatchery 
stock, so that the assertion that the hatchery stock retains the genetic characteristics of the wild 
population will be but an awkward way of stating that the natural-spawning population has 
become genetically un-differentiable from the hatchery stock. 
 
At the very least, the PEPD should seek and subsequently reference an appropriate and current 
genetics assessment from the Conservation Biology Division. Once again, the PEPD evidences a 
lack of regular interaction between the Sustainable Fisheries and the Conservation Biology 
Divisions at the NMFS Science Center – a clear waste of valuable intellectual resources, 
resources intended to help ensure the most effective and ultimately most equitable management 
possible of public natural resources..  
 
In the later discussion of the Nooksack population under compliance with (6)Section (b)(4)(i)(D) 
of Limit 6, page 66, the PEPD alleges that the high levels of hatchery-origin spawners “are 
expected to buffer harvest-induced genetic and demographic risks to the natural-origin North 
Fork Nooksack River population”.  Yet it is these and other hatchery fish that are the objects of 
chinook harvest.  
 
As throughout the PEPD recent increases in escapements (marginal at best in the case of the 
natural-origin Nooksack population) are attributed in whole or in part to the shift to exploitation-
rate harvest management in the late 1990s, ignoring or downplaying the role of reductions in the 
targeting of chinook in Canadian Fisheries and significant improvement in ocean survival rates 
of Puget Sound chinook during this same period. In the case of the North Fork Nooksack 
population, however, NMFS notes that the abundance of natural-origin returns has failed to 
mirror this increase while the return of hatchery-origin fish has. From a conservation perspective, 
one might draw the extremely plausible conclusion that the extraordinarily high rate of hatchery-
origin spawning in the wild has so introgressed the remaining wild population as to have 
depressed the fitness of the natural-origin population. Instead, the PEPD asserts that  
 

natural-origin recruitment will not increase much beyond [current levels] unless 
constraints limiting marine, freshwater, and estuary survival are alleviated. Augmentation 
of these natural-origin spawners on the natural spawning areas of the North Fork 
Nooksack River, with the addition of hatchery-origin spawners will continue to test the 
natural production potential of the system at higher escapement levels. (page 66). 

 
It is moot twice-over whether such alleged “probing” of natural habitat capacity is relevant to 
recovery: first, any such increase is likely to be incompletely demonstrated if the majority of the 
spawners and their progeny that are doing the probing are less fit than their wild counterparts; 
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and, second, by the time that habitat capacity has increased, there may no longer be a viable 
naturally-spawning chinook population remaining to utilize it.  
 
The PEPD chooses to make the only interpretation of the escapement data that suits both 
continued high levels of production from the Kendall Creek hatchery that support such an 
unsustainable level of hatchery-origin (F1) spawners on the natural spawning grounds and that 
supports the current level of SUS harvest.  
 
Moreover, and most importantly, all of the issues regarding production at the Kendall Creek 
Hatchery and the impacts from that production are the subjects of the currently pending NOAA 
evaluation of the Kendall Creek Hatchery and Genetic Management Plan and Puget Sound 
Chinook Hatchery RMP. The Kendall Creek Hatchery is currently operating without ESA take 
authorization. The PEPD’s assertions that the Kendall Creek hatchery population “retains the 
genetic characteristics of the wild population,” or that hatchery production at Kendall Creek 
“buffers genetic and demographic risks” to wild NF Noocksack chinook are precisely the 
assertions that NOAA has yet to make any determination over. The PEPD cites the co-managers’ 
application of “operational techniques that decrease the likelihood for divergence of the hatchery 
population from the extant natural population.” The NOAA evaluation of those very operational 
techniques is ongoing and a determination on their likely efficacy is still pending. NOAA cannot 
credibly make determinations on how a hatchery population can be used to mediate risks to a 
wild population from harvest impacts before it has completed its evaluation of the associated 
risks and authorized the operational techniques of the relevant hatchery program. Evaluation and 
approval of the relevant HGMP is the responsibility of the Protected Species Division, not the 
Sustainable Fisheries Division. In effect, the PEPD is making judgments that appear to be 
outside the scope of its responsibility or authority.  
 
Lack of Clarity in Describing how the RMP Recognizes “Viable” and “Critical” Concepts 
In the discussion on Criterion 4 for take-limit 4 of the 4(d) Rule, the PEPD notes that fishery 
management actions must “(1) recognize significant differences in risk associated with viable 
and critical population threshold states, and (2) respond accordingly to minimize long-term risks 
to population persistence.” It is difficult to reconcile these criteria with our comments re the 
apparent lack of any significant reduction in overall impact rates likely to be effected by the 
imposition of the Critical ER Ceilings under most circumstances. 
 
The PEPD further elaborates that harvest actions should be designed so that: populations 
currently at or above the viable threshold (Upper Management Threshold) are maintained at or 
above that level; risks to populations currently between the Upper Management Threshold and 
the Low Abundance Threshold (critical threshold) or below the Low Abundance Threshold are 
not appreciably increased, and the populations can attain viable status. A straightforward and to 
this review a perfectly reasonable interpretation of these criteria might lead one to expect rather 
simply that populations currently meeting the Upper Management Threshold would have harvest 
impacts constrained so that they would continue to meet that level of escapement, and that 
harvest impacts would not be allowed to prevent populations below the upper threshold from 
meeting that level of escapement. 
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However, that does not reconcile with Table 3, outlining the likely ranges of exploitation rates 
and escapements for each MU over the six-year course of the RMP. The table appears to suggest 
that for several MUs in some years, the margin of SUS impacts create an elective opportunity to 
either achieve or forego escapement at or above the Upper Management Threshold and that in 
some years that opportunity will be foregone. 
 
The PEPD offers considerable discussion on how and why the suggestion is apparently 
irrelevant, and how the RMP is by rather complicated formula meeting the above criteria, as 
illustrated in Table 9. The discussion and the table are frankly confusing. Clarification on these 
issues would be helpful. 
 
Lack of Consistency Between PEPD and Co-Managers’ 2004 Harvest Plan 
Washington Trout received and reviewed information from WDFW regarding the co-managers’s 
2004 fishing plan, outlining model predictions of expected impacts and escapements for all PS 
chinook MUs. Several of the exploitation-rate and escapement predictions fall well outside the 
range of likely impacts and escapements described in Table 3 of the PEPD. For instance, WDFW 
predicts 2004 escapement for Skagit Summer/Falls at 19929, with a total ER of 38%. Table 3 in 
the PEPD shows no escapements for Skagit Summer/Fall above 11,633, and no total ER below 
48%. WDFW predicts a 29% total ER (eight points above the RER) and escapement of 9341 for 
the Snohomish MU in 2004, but the PEPD lists for the Snohomish a range of anticipated total 
ERs from 19%-23% and no escapement higher than 5,073.  
 
We do not know the source of these inconsistencies, but would appreciate clarification. 
 
Conclusion 
Washington Trout does not concur with NOAA’s Recommended Pending Determination to grant 
take authorization to fisheries implemented in accordance with the RMP. We generally find that 
the Proposed Evaluation fails to make a compelling case for accepting the levels of risk and 
uncertainty associated with the RMP. The PEPD proposes to authorize a significant level of take 
of PS chinook. The public has the right to expect a thorough and transparent discussion and 
evaluation of all the factors used to develop the RMP and to evaluate its relative impact on the 
recovery of PS chinook. The PEPD generally fails to meet that standard. 
 
The PEPD uncritically and in many cases inappropriately accepts and endorses several 
controversial assertions by the co-managers, without any documented support and in many cases 
without any discussion whatsoever. Most notably, the PEPD explicitly sanctions  a “minimum 
fisheries regime,” a “base level” that fisheries will not drop below, under conditions when the 
co-managers expect these populations to be at critically low levels of abundance. It is of 
significant concern that NOAA would accept that no conceivable circumstance potentially faced 
by the PS chinook ESU could warrant the complete restriction of fishery impacts on individual 
Management Units, without sufficiently detailed and clear discussion of the justifications for 
such a practice. As it is we are only informed that the thresholds and exploitation rates associated 
with the minimum fisheries regime are primarily driven by “policy consideration.” 
 
Discussions of analyses are more complex than seems necessary, often to the point of being 
tortured. Tables are misleading. Important terms and concepts are defined in vague, ambiguous, 
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qualitative terms, if at all. The lack of simple, measurable performance indicators and clear 
numerical descriptions of anticipated impacts to MUs under the various exploitation-rate regimes 
is striking. The PEPD endorses or makes unsupported and often inappropriate assumptions about 
habitat capacity and chinook productivity in setting and evaluating abundance thresholds and 
exploitation rates. It fails to appropriately acknowledge or address the weaknesses and 
uncertainties inherent in its modeling and other analyses. 
 
The consistent lack of clarity and directness creates an inescapable impression of obfuscation. 
The PEPD tries to create a suggestion that the RMP employs adaptive management principles, 
but it lacks any actual adaptation in its proposed management responses. Thresholds may be 
crossed, and exploitation-rate ceilings imposed or lifted, but it appears that neither overall 
impacts nor fishing activities will ultimately be significantly affected one way or the other. 
 
It is hard to resist the impression that the co-managers modeled expected impacts to individual 
MUs from “minimally acceptable access” to various desired fisheries directed at non-listed 
species and stocks, and developed thresholds and ERs that those impacts would fit comfortably 
within. In many regards, the RMP represents little more than a commitment to not “direct” 
harvest at listed PS chinook MUs unless they are predicted to meet or exceed MSH escapement. 
It is not clear that this represents any particular change from pre-listing harvest management, 
other than a revision downward of some MSH thresholds. 
 
The PEPD fails to make a compelling extra-biological case for accepting potentially 
unacceptable levels of risk in the RMP. Reconciling an equitable distribution of conservation 
burden is likely irrelevant, impossible to achieve with any accuracy, or available to NOAA 
through other avenues that do not require imposing extra or undue risk on the PS chinook ESU. 
 
Washington Trout respectfully recommends that NOAA Fisheries substantively revise the PEPD, 
requesting additional information and appropriate changes in the RMP from the co-managers 
before a final determination on take authorization is developed. 
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ARTIFICIAL PRODUCTION REVIEW - ECONOMICS ANALYSIS 
PHASE I 

 
PART I. RESEARCH APPROACH, FINDINGS, AND RECOMMENDATIONS 

 
A.  Context and Evaluation Framework 

 
Spending on artificial production projects accounted for $312 million of the Northwest 

Power Planning Council’s fish and wildlife program budget during 1978-19991. Because 
spending is so large and because hatchery-reared fish may adversely affect wild salmon, the 
salmon artificial production program in the Columbia river basin has become the focus of intense 
technical scrutiny. In their review of salmon restoration in the Columbia basin, the Council’s 
Independent Scientific Group (1996) summarized and re-emphasized the conclusions of earlier 
scientific reviews which called for "significant changes in the approach, operation and 
expectations from artificial propagation", and they recommended that "the federal hatchery 
system be integrated into a support role for ecosystem management, including restoration of ESA 
stocks." (p. 377). In its most recent fish and wildlife plan the NPPC  noted that the “critical issue 
that the region faces on artificial production is whether  artificial production activities can play a 
role in providing significant harvest opportunities throughout the basin, while also acting to 
protect and even rebuild naturally spawning populations."2 

  
In July 1997, Congress directed the Northwest Power Planning Council to conduct a 

thorough review of all federally funded artificial production programs in the Columbia river 
basin. With the assistance of the Independent Scientific Advisory Board (ISAB) the Council 
developed a set of six recommendations and ten policies to guide the use of artificial production. 
The recommendations and policies from the Artificial Production Review Process (Council 
Document 99-15) are now being implemented through the actions of an Artificial Production 
Advisory Committee (APAC). The APAC is setting out to evaluate 120 to 140 facilities and 
programs in the basin. The overall questions being asked by the APAC concern whether the 
program is meeting its stated purposes and whether the program makes sense in today’s 
circumstances. Another question of concern it whether program objectives are achieved at 
reasonable cost. 

 
   In June of 2001 the Northwest Power Planning Council agreed to complement the 
scientific review of hatcheries with a cost-effective analysis. The Independent Economic 
Analysis Board proposed a two-part study to develop a cost-effectiveness analysis for new 
artificial production projects proposed in the Council’s Fish and Wildlife Program. The overall 
study would include (a) a full and objective study of the costs associated with a wide variety of 
artificial production projects that have been funded by the Council, and (b) a cost analysis 
capable of assessing pre-project cost estimates which can then be used to judge the cost-
effectiveness of new proposals. "Phase I" of this study includes a partial review of available 
information, collaboration with the Council's scientific advisors, and meetings or discussions 
                                                        
1      According to the Inaugural Annual Report of the Columbia Basin Fish and Wildlife Program, 1978- 

1999. 
2. "2000 Columbia River Basin Fish and Wildlife Program."  Northwest Power Planning Council.  November 30, 

2000.  p. 22. 
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with a few hatchery administrators. From that information, the IEAB was to assess the costs per 
adult fish return and to assess the feasibility of developing a useful cost model for hatchery cost 
assessment. 
 
The following is a summary of the results of the Phase I effort. 
 
 Framework for Economic Analysis of Artificial Production Facilities 
 
 This economic assessment of artificial production facilities accommodates and 
recognizes the following issues: 
  
 1. Economic evaluation of artificial production facilities can follow one of  three analytic 
frameworks: benefit-cost analysis, cost-effectiveness analysis, or simple cost analysis. A simple 
cost analysis seeks to document the categories of costs, the magnitudes of those cost elements, 
and perhaps the relationships between cost levels and determining conditions. For example, a 
cost analysis might show how the total cost is related to the volume of fish produced.  A cost- 
effectiveness analysis evaluates the cost of attaining a known objective or the degree to which an 
objective can be achieved within the confines of a given budget. For example, a C/E analysis 
would determine whether a particular hatchery design or hatchery location would generate the 
most production for the cost expended (i.e. the “Biggest Bang for the Buck”). A benefit-cost 
analysis would attempt to quantify economic benefits of salmon production as well as the costs, 
in an attempt to determine whether the benefits exceed the costs. This study is limited to the first 
two frameworks: cost analysis and cost-effectiveness analysis. 
 
 2. Costs of rearing salmon depend, in part, upon the characteristics of the production 
facility. At a workshop organized by IEAB in August, 2001, we found that major determinants of 
the cost of producing salmon juveniles include: the purpose of the facility (e.g. restoration/ 
supplementation or run augmentation) , species reared, size at release, location of facility 
(especially relating to water supply and housing), and rearing technology. For example, we find 
cost per release to be higher for yearling smolts (spring chinook and summer steelhead) than for 
0 age fish (fall chinook). And more complex rearing designs (such as NATURES rearing or 
complex genetic management) will be more expensive per fish released than traditional designs.  
 
 3.  Survival rates are a major determinant of cost per adult returned or per fish harvested. 
For any given fish rearing cost, higher smolt to adult return rates (SAR) imply lower cost per 
adult fish. Hence, cost per adult is affected by any factor that impacts survival. Generally, 
upstream facilities experience lower SARs than more downstream facilities (all else equal). 
Hence, we expect that production costs per adult will be higher in the upper Columbia or Snake 
river basins than in more down stream locations. But, at any given location, survival to adult 
varies widely among years as river and ocean conditions vary with El Ninos and other 
phenomena.  
 
 4. The relevance of costs to hatchery funding decisions depends on decision-making 
circumstance. Decisions concerning the design, construction, and operation of new facilities 
should consider both the up-front capital costs associated with establishing the facility and all 
costs incurred in operating and maintaining the facility. On the other hand, short term decisions 
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concerning whether to continue operating an existing facility, or to modify a facility, should 
ignore the “sunk costs” associated with the original construction and past upkeep. 
 
 5. Salmon hatcheries are given distinct purposes by legislation, historical policy, funding 
sources, treaty obligations, and agency traditions.  For a run augmentation hatchery, the purpose 
may be simply fishery enhancement, and hatchery effectiveness can be judged solely by the 
increased harvests due to the hatchery. Mitigation hatcheries often seek to increase the run size 
of distinct stocks. For example, the McCall hatchery aims to increase the number of summer 
chinook returning to the south fork of the Salmon river in Idaho. In this case the appropriate 
measure of effectiveness would be the number of adult hatchery fish that return to the particular 
river. In other cases, the objective is to restore or supplement a depleted or threatened stock in a 
particular sub-basin or tributary. In these cases the appropriate measure of effectiveness may be 
the increase in local naturally spawning population attributable to the facility. 
 
 6. Hatcheries aimed solely at harvest augmentation generally have a fixed annual 
production target, and could be evaluated in a benefit-cost framework. Because we can gauge the 
benefits of harvest by commercial fishing (based upon market value of fish minus cost of 
harvest) and recreational fishing (based on estimated value per angler day), the gross benefits of 
augmentation hatcheries are relatively clear. However, interactions between wild stocks and 
hatchery fish, due to genetic mixing or harvest regulations, need to be considered, and these 
factors may reduce the net economic benefits of the hatcheries. We do not attempt to evaluate net 
benefits or these interaction effects in this report. 
 
 7. The geographic distribution of harvests varies among species and stocks released (e.g. 
fall chinook tend to stay near the coast while Spring chinook and steelhead tend to stay further 
offshore) and upon hatchery location. The geographic patterns of harvest contributions from a 
new hatchery facility may be inferred from the distribution of harvests from similar hatcheries in 
nearby locations. But harvest rates are also dependent on treaty obligations and fishery 
regulations. Hence, it is important that  proposals for augmentation be evaluated for fish 
migratory patterns and fishery contributions. 
 
 8. Restoration (supplementation) hatcheries differ from augmentation hatcheries. Instead 
of having a fixed annual production target, restoration is supposed to boost the population 
growth rate for a wild fish stock that has unutilized spawning/rearing habitat. The hatchery 
would release genetically selected fish into the natural habitat to augment the rate of increase in 
run size. We would expect a restoration project proposal to contain an estimate of the habitat 
carrying capacity, natural rate of increase for the stock, and an estimate of how the restoration 
effort would shorten the time until the stock is rebuilt to capacity. Viewed as an investment in 
natural spawning stock size, the principal benefit of restoration is shorter stock rebuilding time. 
The costs of such a hatchery would end when the stock is rebuilt. 
 
 9. A cost effectiveness analysis cannot answer the policy questions concerning whether to 
augment, mitigate or restore a particular stock, or to compensate for loss of habitat with hatchery 
production. It can help in weighing various alternatives to achieving agreed objectives. 
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 Quantifiable Measures of Effectiveness 
 

Among the hatchery projects selected for this Phase I study, the predominant objectives 
are increased fishery harvest or tributary run size (Spring Creek hatchery, Clatsop Economic 
Development Council Fisheries Project, Priest Rapids hatchery, and Leavenworth hatchery 
complex). These are augmentation (or production) and mitigation (or compensation) hatcheries. 
The two Lower Snake River Compensation Program hatcheries (Irrigon and McCall) are 
mitigation hatcheries, because they aim to return fish to tributaries of the Snake river in numbers 
sufficient to mitigate for habitat lost to the four lower Snake river dams.  The non-production 
oriented projects are the Yakima Fisheries Project, which is largely a research and 
supplementation or restoration facility for spring chinook and coho runs in the Yakima basin, 
and the Nez Perce Tribal hatchery which aims to restore spring and fall chinook salmon in the 
Clearwater and Selway rivers.   

 
We evaluate the augmentation hatcheries by the following three criteria: 

 
 a. Cost per fish released 
 b. Cost per fish surviving to adult 
 c. Cost per fish caught in ocean and river fisheries 
 
Although the restoration ( or supplementation) hatcheries also have a cost per release and per 
adult, the more complex objectives for supplementation hatcheries are best evaluated using the  
long term target increase in tributary run and the time schedule for achieving that restoration 
target. Neither of the restoration facilities reviewed in this Phase I study have a significant record 
of run size supplementation. Hence, neither can be evaluated fully for cost-effectiveness at this 
time.  
 
B.   Review of 8 Columbia River Basin Projects 
 

We selected a sample of eight projects that range geographically from near the river 
mouth (Clatsop County Economic Development Council’s Fisheries Project in Youngs Bay, OR) 
to the upper Columbia (Leavenworth, WA complex) and the upper Salmon river (McCall, 
Idaho). The selected hatcheries produce five varieties of salmon (coho, fall chinook, summer 
chinook, spring chinook, and summer steelhead), and they are operated by States, tribes, local 
governments, and the Federal government. Table 1 below lists the main aspects of our selected 
sample of projects. Average annual costs for these hatcheries, along with estimated costs per 
release, per adult survivor, and per fish caught are displayed in Table 2. This is too small a 
sample of projects to assess the influence of location or species or operating agency on the 
outcomes.  

 
The Spring Creek hatchery produces sub-yearling tule fall chinook with the objective of 

enhancing the salmon fishery in the ocean and lower river. This is an old, large volume facility 
with a relatively low cost of production ($0.14 per smolt released) and moderate cost per adult 
survivor ($46 per fish). The project most similar to Spring Creek in operation is the Priest Rapids 
hatchery, which produces upper river bright fall chinook above the four lower Columbia river 
dams. Priest Rapids hatchery has been producing around 6.2 million 0-age chinook per year at a 
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low cost of $0.08 per each smolt release. Of the eight projects reviewed for this report, Priest 
Rapids had the lowest estimated cost per adult survivor ($12) and the lowest cost per 
contribution to the fishery ($23). The Clatsop Economic Development Council (CEDC) has a 
relatively low cost per release for fall and spring chinook, but these costs cover just the 
acclimation in net pens. Assuming that they could get 0-age fish for acclimation at a cost 
equivalent to the Spring Creek rearing cost, the total cost per release would still be at a 
reasonable $0.37 to $0.42 per fish.  The CEDC’s cost for the full rearing cycle for coho, 
however, is very modest $0.18 per fish.  

 
The Leavenworth hatchery complex produces spring chinook smolts and some summer 

steelhead for between $0.33 and $0.47 per fish. Given that these fish are kept and reared in the 
hatchery for1.5 years, instead of the 6 months for fall chinook, it is understandable that the cost 
per release would be higher than the costs incurred for fall chinook releases at Spring Creek or 
Priest Rapids. Survival rates for these upper Columbia fish are, however, relatively low, raising 
the cost per adult to $192 for Leavenworth hatchery chinook and steelhead, and up to $1,361 - 
$1,615 for Entiat and Winthrop hatchery chinook and steelhead.  

 
The Irrigon hatchery complex raises summer steelhead which are released at several 

places in the Grand Ronde and Imnaha river basins. With trapping/hatching operations at Little 
Sheep Creek, Wallow hatchery and Big Canyon; rearing at Irrigon; and finally acclimation and 
release at the satellite facilities, this is a relatively complex operation in comparison to the Priest 
Rapids, Spring Creek, or Leavenworth projects. Hence, it is perhaps unsurprising that the cost 
per fish released is higher -- $1.30 on average and roughly four times the cost at the Leavenworth 
facility. The relatively low survival of steelhead reared at Irrigon makes the cost per adult a 
moderately high $203. With less than half the fish caught in fisheries, the cost per fish harvested 
is $453, a figure that is slightly higher than that for Leavenworth hatchery fish, but substantially 
below the cost experienced at Leavenworth’s satellite facilities at Entiat and Winthrop. The 
McCall summer chinook hatchery has a similar degree of operational complexity to the Irrigon 
hatchery, but it enjoys a somewhat lower cost per fish released of $1.09. Survival to the South 
Fork of the Salmon river, where McCall fish are trapped and released, is fairly low, however, 
causing the cost per adult fish to rise to $272 per fish. Further, very few of these fish are 
documented as being caught in fisheries, thus causing the cost per fish harvested to increase to 
$1,051. 
 
 
C.  Using this Information to Screen Artificial Production Proposals 
 

The IEAB economic assessment framework, the basics of hatchery cost structure 
developed at our hatchery manager workshop in August 2001, and the review of 8 hatchery 
projects/programs (details in the Appendix),  combine to provide a useful first-cut analysis of 
hatchery costs and effectiveness. This analytical approach, if expanded with a broader hatchery 
cost data base, could be used to screen new artificial production proposals. For each such 
proposal, the objectives would need to be expressed clearly and quantifiably. That is, an 
augmentation (production) hatchery would be assessed based on expected costs of producing 
adult fish relative to known costs of existing facilities. A restoration (supplementation) hatchery 
would be assessed based upon expected costs of getting a specific level of enhancement in a 
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specific stream or tributary.  A research hatchery, or an experimental hatchery program would be 
more difficult to appraise in the cost-effectiveness framework, simply because the objectives are 
more subjective or the outcomes of the project are uncertain. It would also be possible to use 
existing hatchery performance as a “yardstick” for new project performance, with the objective 
of achieving lower cost operations where possible through adoption of what are sometimes 
referred to as “best practices.” 

 
No single number or analysis will provide a comprehensive review of artificial 

production projects. For a specific project the appropriate criteria for evaluating economic 
performance could be (a) the cost of rearing and releasing smolts, (b) the cost per adult fish 
returning to the river of origin, or (c) the cost of enhancing the salmon fishery. Further, the 
Council and other funders will clearly have additional criteria in mind, such as whether the 
project helps an ESA-listed stock or whether the enhanced stock contributes to a particular 
tributary or fishery. However, to the extent that hatcheries have in common the production of 
fish, it should be possible to make useful comparisons across artificial production projects. 

 
 

D.  Findings and Recommendations 

 
Findings 
 

• The overall costs of hatchery construction and operation are generally well-
documented and understood.  We examined budget information for eight hatchery and 
acclimation programs provided by the operating agencies in order to summarize the cost 
of rearing fish.  Overall annual costs of the eight hatchery programs ranged from $527 
thousand for the Priest Rapids hatchery to $5.25 million for the Nez Perce tribal hatchery. 
This variation in cost is associated with the location, size, and complexity of the hatchery 
programs. 

 
• We calculated a first indicator of cost-effectiveness -- the cost of rearing and 

releasing fish -- for all the hatcheries. Measured as cost per smolt released over a 
period of years (which differs among projects studied), the cost for fall chinook ranged 
from about $ 0.08 at the Priest Rapids hatchery, to $0.14 at Spring Creek hatchery. 
Spring and summer chinook releases, which are more expensive due to longer rearing 
periods, range from $0.33 per fish at Leavenworth hatchery, to $1.09 at McCall hatchery 
to $2.60 at the Nez Perce tribal hatchery. Summer steelhead smolt released at the Irrigon 
hatchery cost $1.30 per release.  
 

• The second indicator of cost-effectiveness – cost per surviving adult fish – was 
found, as expected, to be highly variable among hatchery programs. We focused on 
each hatchery’s total costs and total production for the period over which we had reliable 
data and survival estimates. The lowest costs were for fall chinook produced at Priest 
Rapids hatchery ($12) and the Spring Creek hatchery ($46).  For spring and summer 
chinook ,the cost per adult ranges from $192/fish at Leavenworth hatchery, to $272 at 
McCall, to  $1,615 at Winthrop hatchery. Summer steelhead from the Irrigon hatchery 
cost $203 per fish. These estimates rely on return rates calculated from tag return data 
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bases, returns to tributary fisheries, and returns to hatcheries. 
 

• Augmentation and mitigation hatcheries, which seek to enhance fish harvests, can 
be judged by the cost incurred per additional fish harvested. The costs per harvested 
hatchery fish ranged from $23 for Priest Rapids fall chinook, to $55 per Spring Creek fall 
chinook, to $453 for Irrigon hatchery summer steelhead, to $1,051 for McCall summer 
chinook, to $4,800 - $68,031 at the Leavenworth hatchery complex. These estimates rely 
on catch rates calculated from tag return data bases and the reported harvests in tributary 
fisheries. 
 

• This cost analysis has given us a basis for optimism that more extensive cost-
effectiveness study of specific project proposals for the Council cost will provide 
useful information.  
 

• To provide a reliable tool for evaluation of hatchery proposals we would need to 
expand the data base for hatchery costs and production, and we would need some 
additional analysis of relationships between costs, hatchery purpose, and physical 
conditions at the hatchery site (water source and location factors). 
 

Data Gaps and Needs 
 

• There are at least two remaining unresolved issues concerning interpretation of 
hatchery costs. First, where several stocks are reared in the same facility, we have not 
found a way to separate costs into stock-specific components using readily available 
information.  Second, we have not examined sufficient information to understand 
accurately the costs for newer, more natural restoration and conservation hatcheries. 
These types of hatcheries have a short history and are experimental in nature. This 
includes the Yakima and Nez Perce facilities.  
 

• Not all groups of released fish (species and age) are tagged. This forced us to make 
rough assumptions about survival rates or to leave some hatchery releases out of the 
cost calculations. More extensive tagging of fish from each release group would be 
desirable for both biological and economic assessment of the hatchery programs. Some 
assessment of the tag return rates and associated monitoring programs would seem a 
logical adjunct to a hatchery assessment project. We have not assessed the cost of 
expanded tagging efforts, but cost certainly would be a key design factor in tagging 
programs. 
 

• To extend the cost-effectiveness analysis to cover restoration (supplementation) and 
research hatcheries, such as the Nez Perce and Yakima facilities, we would need an 
in-depth assessment of objectives, proposed stock restoration schedule, and time 
schedule of restoration activities.  Currently, there are too few examples of these kinds 
of operations to support a comparative cost-effectiveness analysis. 
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Recommendations 
 
• The IEAB recommends that the Council consider funding a Phase II  Economics 

Analysis of Artificial Production to more fully investigate a wide range of hatchery 
objectives and cost configurations. This would involve developing a larger data base of 
cost and production information, to support evaluation of separable costs for rearing 
individual stocks and species at hatcheries having multiple stocks and purposes. The 
study could be broadened to involve some collaboration between the economists and 
biological analysts in order to broader the assessment of costs associated with 
augmentation, mitigation, restoration, and other ESA-related objectives.  
 

• To extend the project assessment process into cost-benefit analysis, a review and 
expansion of available information on economic values associated with increased 
harvests and increased tributary run sizes would be needed. We recommend that the 
Council consider supporting a review of existing information and assessment of  needs 
for better accounting of economic benefits from the hatchery program. 
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Table 1. Description of Artificial Production Facilities Reviewed in Phase I. 
 

Name Operator/Funder Location Production Goal 

Spring Creek Hatchery USFWS (operator) 

Corps of Engineers & 
NMFS funds 

30 miles upstream of 
Bonneville dam. 

release 15 million 
sub-yearling tule fall 
chinook 

Clatsop Economic 
Development Council 

Clatsop County 

BPA, NPPC, and 
ODFW funds 

Youngs Bay 180,000 fall chinook 
smolts 

850,000 spring 
chinook smolts 

3.4 million coho 
smolts 

Nez Perce Tribal 
Hatchery 

Nez Perce Tribe 

BPA funds 

Clearwater R 

Selway R. 

1.4 million fall 
chinook smolts 

625,000  spring 
smolts 

Yakima Fisheries 
Project, spring chinook 
and coho 

Yakama Tribe 

BPA funds 

Cle Elum, WA 810,000 spring 
chinook smolts 

700,000 coho smolts 

Leavenworth Hatchery 
Complex 

USFWS – operator 

US Bureau of 
Reclamation funds 

Leavenworth, WA 

Entiat river, WA 

Winthrop, WA 

3 million spring 
chinook smolts 

200,000 summer 
steelhead smolts 

Priest Rapids Hatchery WDFW – operator 

Grant Co. PUD funds 

Columbia R. just 
below Priest Rapids 
dam 

3.7  million up river 
bright fall chinook 
smolts 

Irrigon Hatchery Oregon DFW 
operator 

US FWS funds 

Near Irrigon on mid-
Columbia R. 

1.7 million summer 
steelhead smolts 

McCall Hatchery Idaho DFW 

US FWS funds 

McCall Idaho 8,000 adult summer 
chinook in So. Fork 
Salmon River 
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Table 2. Costs and Cost per Unit Production 
 

Name Annual Cost Ave. Cost  per 
Release 

Ave Cost 
per Adult 

Ave. Cost 
per Fish 

Harvested 

Spring Creek 
Hatchery fall 
chinook  

$2.07 million $ 0.14 $46 $55 

Clatsop County 
Economic 
Development 

Acclimation Costs: 

 Fall Chin: $41,753 

Spr. Chin: $241983 

 Coho: $98,440 

Full Cycle Costs” 

 Coho $124,249 

 

$ 0.23 

$0.28 

$0.04 

 

$0.18 

 

$66 

$233 

$ 3 

 

$13 

 

$66 

$233 

$3 

 

$14 

Nez Perce Tribal 
Hatchery, spring 
and fall chinook 

$5,250,025 $2.60 $1,434 -  
$3,707 

$5,736 - 
$14,828 

Leavenworth 
Hatchery Complex 
spring chinook and 
summer steelhead 

L:  $863,192 

E: $328,754 

W: $430,052 

$ 0.33 

$0.46 

$0.47 

$192 

$ 1,361 

$ 1,615 

$  4,800 

$ 68,031 

$ 23,068 

Priest Rapids 
Hatchery, fall 
chinook 

$ 527, 144 $ 0.08 $12 $23 

Irrigon Hatchery, 
summer steelhead 

$ 1.95 mil. $ 1.30 $ 203 $ 453 

McCall Hatchery, 
summer chinook 

$898,606 $1.09 $272 $1,051 

 
 
 
________________________________________ 
 
q:\tm\ww\fish\ieab\ieabhatcheryreportv4-2.doc 
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PART 2: SUMMARY INFORMATION FOR EIGHT ARTIFICIAL PRODUCTION 
PROGRAMS 
 
I. SPRING CREEK NATIONAL FISH HATCHERY 
 
A. Description of Project 
B. Location 
C. Construction Data 
D. Funding 
E. Budget 
F. Survival Rates to Adults of Spring Creek Releases 
G. Average Harvest Rates by Area of Harvest and Estimated Economic Value 

per Adult 
H. Some Budget Calculations 
 
II. CLATSOP ECONOMIC DEVELOPMENT COUNCIL (CEDC) 

FISHERIES PROJECT 
 
A. Description of Project 
B. Location 
C. Construction Data 
D. Funding 
E. Survival Rates of Several Stocks 
F. Average Harvest Rates – Area of Harvest – Estimated Economic Value 
G. Some Budget Calculations (see budgets in Table 3 in attachment) 
 
III. NEZ PERCE TRIBAL HATCHERY 
 
A. Description of Project 
B. Location 
C. Planning and Construction Data 
D. Funding 
E. Annual Budgets (Aside From Planning and Construction) 
F. Survival Rates 
G. Average Harvest Rates by Area of Harvest 
H. Some Budget Calculations (From NPTH Plan) 
 
IV. YAKIMA FISHERIES PROJECT 
 
A. Description of Project 
B. Location 
C. Planning and Construction Data 
D. Funding 
E. Annual Budgets (Aside From Planning and Construction) 
F. Survival Rates 
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V. LEAVENWORTH HATCHERY COMPLEX 
 
A. Description of Project 
B. Location 
C. Planning and Construction Data 
D. Funding 
E. Annual Budgets (Aside From Planning and Construction) 
F. Survival Rates 
G.  Costs per Release, Adult return, and Fish Caught 
 

 
VI. PRIEST RAPIDS HATCHERY  
 
A. Description of Project 
B. Location 
C. Planning and Construction Data 
D. Funding 
E. Annual Budgets (Aside From Planning and Construction) 
F. Survival Rates 
G.  Costs per Release and per Adult 
 

 
  VII.  IRRIGON HATCHERY COMPLEX 
 

A. Description of Project 
B. Location 
C. Planning and Construction Data 
D. Funding 
E. Annual Budgets 
F.  Fish Production and Survival 
G.  Costs per Release, per Adult Survivor, and per Fish Caught 

 
  VIII.  MCCALL HATCHERY 

 
A. Description of Project 
B. Location 
C. Construction Data 
D. Funding 
E. Annual Budgets  
F. Survival Rates to Adult 
G.  Costs per Release, per Adult Return, and per Fish Caught 
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I. SPRING CREEK NATIONAL FISH HATCHERY 
 
A. Description of Project 
 
Spring Creek National Fish Hatchery was established in 1901 as one of several egg collection 
stations for the Bureau of Commercial Fisheries Clackamas Hatchery.  The original hatchery was 
flooded when Bonneville Dam was completed in 1938. After several modifications, the hatchery 
was redesigned and rebuilt by US Army Corps of Engineers in 1972. 
 
The hatchery produces over 15 million tule fall chinook salmon annually.  These fish are 
indigenous to the White Salmon River which enters the Columbia one half mile east of the 
hatchery facility.  Spring Creek has successfully reared this indigenous stock for over 100 years. 
 
The Spring Creek Tule Fall Chinook make up a large percentage of the commercial, sport ocean 
fishery and the Columbia River sport and tribal fishery.  The fish are an index stock for the 
US/Canadian Treaty. 
 
The hatchery is one of the largest water reuse hatcheries in the United States.  All smolts are 
released directly into the Columbia River at the hatchery site.  The hatchery strives to conserve 
generic diversity and integrity of the stock. 
 
B. Location 
 

Underwood WA – North of Columbia River 
30 miles upstream from Bonneville Dam 
Manager:  Ed LaMotte 509 493-1730 
 

C. Construction Data 
 

Originally built in 1901 
Rebuilt in 1971-72 at a cost of $8.1 million 
Inflation adjusted year 2000 cost is $30.2 million 
Annualized capital cost of dollars is $1,173,723, calculated as the annual payment needed 
to amortize the $30.2 million over 50 years at 3 percent 
 

D. Funding 
 

Part of Mitchell Act 
Funding: 60% Corps of Engineers 
  40% National Marine Fisheries Service 
Management: Fish & Wildlife Service 
 

E. Budget 
 

1. Original annual budgets as provided by Ed LaMotte (see Table 1) 
2. Inflation adjusted year 2000 budget calculations (see Table 2) 
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F. Survival Rates to Adults of Spring Creek Releases 
 

(supplied by Stephen Pastor, US Fish & Wildlife Service, Vancouver WA) 
 

Brood Year Survival Rate Brood Year Survival Rate 
1980 .0019 1987 .0030 
1981 .0038 1988 .0052 
1982 .0095  1989 .0046 
1983 .0017 1990 .0014 
1984 .0003 1991 .0015 
1985 .0015 1992 .0016 
1986 .0041 1993 .0020 

    
average 1980-1993 .0030   

 
G. Average Harvest Rates by Area of Harvest  
 

Area of Harvest Harvest Rate   
OCEAN    
AK Commercial 0   
AK Sport 0   
BC Commercial .24   
BC Sport .03   
WA Commercial .14   
WA Sport .06   
OR Commercial .04   
OR Sport .01   
CA Commercial .002   
CA Sport .004   

Subtotal    
COLUMBIA RIVER    
GN .27   
Sport .025   
Treaty 0   

Subtotal    
    

HATCHERY .17   
OTHER .009   
Total per Adult 
Value 

   

 
H. Some Budget Calculations 
 
The average annual operating budget has remained constant at about $900,000.  The capital costs 
are calculated as $1,173,723 per year.  The average releases have remained fairly constant at 15 
million tule fall chinook salmon annually.   
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The costs per release is calculated to average at $0.060 operating cost, and $0.078 annualized 
capital cost, for a total cost of $0.138 per fall chinook released.  The average survival rate 
between 1980 and 1993 was 0.0030.  This brings the cost per survived adult to $46.00.  Between 
1980 and 1993 the survival rate varied between 0.0003 for the 1984 brood year, to 0.0095 for the 
1982 brood year.  The resulting cost per fish caught therefore varies between $14.53 and $460.00 
for these years. 
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TABLE 1 SPRING CREEK NFH BUDGET 1988-2001 
YEAR STARTI

NG 
BUDGE

T 

SALARI
ES 

SERVIC
ES 

UTILITIE
S 

FISH 
FOOD 

CHEMICAL
S 

ROUTINE 
MAINTENA

NCE 

EQUIPME
NT 

SUPPLI
ES 

TRANS/TRA
VEL/ 

TRAINING 

STUDIE
S 

CONSTRUCTI
ON 

OVERHEA
D COSTS 

2000 
PRICE 
INDEX 

1988 659,140 318,900 2,269 99,166 49,961 12,935 8,994 7,505 13,550 6,060 0 139,800 225,426 0.756 
1989 751,300 332,366 2,534 98,973 68,293 1,800 9,000 6,436 8,750 13,141 0 210,007 256,945 0.785 
1990 748,660 361,776 2,415 105,039 58,733 9,886 8,666 31,113 65,680 5,870 0 99,482 256,887 0.816 
1991 810,315 376,011 2,400 86,504 36,666 10,071 5,592 31,437 24,612 3,350 0 233,672 277,127 0.843 
1992 765,400 423,015 2,671 97,177 58,923 3,011 4,975 0 78,033 10,095 0 87,500 261,766 0.862 
1993 821,865 450,674 2,052 86,790 64,567 11,893 2,731 0 50,380 8,778 0 144,000 262,996 0.885 
1994 797,905 460,984 2,491 98,900 72,967 9,828 9,900 14,751 56,932 12,060 0 59,070 378,206 0.903 
1995 793,039 458,152 3,516 102,823 66,792 15,023 3,111 9,618 91,016 14,230 0 28,758 375,899 0.923 
1996 768,648 480,621 1,440 110,050 63,680 12,763 5,131 1,500 72,967 7,966 0 12,500 364,339 0.940 
1997 806,380 494,619 1,900 106,435 65,953 16,007 7,869 0 74,245 11,872 0 27,480 382,224 0.958 
1998 817,841 524,747 2,460 104,174 84,019 9,927 4,828 2,375 36,245 31,566 0 17,500 387,656 0.970 
1999 887,242 569,682 2,127 92,524 56,594 14,530 11,068 23,750 77,443 14,706 0 25,000 420,638 0.985 
2000 951,132 454,232 1,533 101,869 67,382 8,080 14,090 69,542 86,953 13,000 0 134,451 325,287 1.000 
2001 918,100 532,478 47,990 93,102 45,021 7,710 17,582 740 92,565 49,211 12,000 19,701 313,990 1.000 

               
               

14 YEAR AVERAGE              
 806,926 445,590 5,557 98,823 61,397 10,247 8,110 14,198 59,241 14,422 857 88,494 320,670  

% of 
STARTIN

G 
BUDGET  0.552 0.007 0.122 0.076 0.013 0.010 0.018 0.073 0.018 0.001 0.110 0.397  
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TABLE 2              

BUDGETS IN CONSTANT 2000 LEVELS 
YEAR STARTI

NG 
BUDGET 

SALARI
ES 

SERVIC
ES 

UTILITIE
S 

FISH 
FOOD 

CHEMICAL
S 

ROUTIN
E 

MAINTE
NANCE 

EQUIPME
NT 

SUPPLI
ES 

TRANS/TRA
VEL/ 

TRAINING 

STUDIE
S 

CONSTRUCTI
ON 

OVERHEA
D COSTS 

              
1988 871,878 421,825 3,001 131,172 66,086 17,110 11,897 9,927 17,923 8,016 0 184,921 298,183 
1989 957,070 423,396 3,228 126,080 86,997 2,293 11,465 8,199 11,146 16,740 0 267,525 327,318 
1990 917,475 443,353 2,960 128,724 71,977 12,115 10,620 38,129 80,490 7,194 0 121,914 314,813 
1991 961,228 446,039 2,847 102,614 43,495 11,947 6,633 37,292 29,196 3,974 0 277,191 328,739 
1992 887,935 490,737 3,099 112,734 68,356 3,493 5,771 0 90,526 11,711 0 101,508 303,673 
1993 928,661 509,236 2,319 98,068 72,957 13,438 3,086 0 56,927 9,919 0 162,712 297,171 
1994 883,616 510,503 2,759 109,524 80,805 10,884 10,963 16,336 63,048 13,355 0 65,415 418,833 
1995 859,197 496,373 3,809 111,401 72,364 16,276 3,371 10,420 98,609 15,417 0 31,157 407,258 
1996 817,711 511,299 1,532 117,074 67,745 13,578 5,459 1,596 77,624 8,474 0 13,298 387,595 
1997 841,733 516,304 1,983 111,101 68,844 16,709 8,214 0 77,500 12,392 0 28,685 398,981 
1998 843,135 540,976 2,536 107,396 86,618 10,234 4,977 2,448 37,366 32,542 0 18,041 399,645 
1999 900,753 578,357 2,159 93,933 57,456 14,751 11,237 24,112 78,622 14,930 0 25,381 427,044 
2000 951,132 454,232 1,533 101,869 67,382 8,080 14,090 69,542 86,953 13,000 0 134,451 325,287 
2001 918,100 532,478 47,990 93,102 45,021 7,710 17,582 740 92,565 49,211 12,000 19,701 313,990 

              
14 YEAR AVERAGE             
 895,687 491,079 5,840 110,342 68,293 11,330 8,955 15,624 64,178 15,491 857 103,707 353,466 
%of 
STARTIN
G 
BUDGET  0.548 0.007 0.123 0.076 0.013 0.010 0.017 0.072 0.017 0.001 0.116 0.395 
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II. CLATSOP ECONOMIC DEVELOPMENT COUNCIL (CEDC) FISHERIES PROJECT 
 
A. Description of Project 
 
The CEDC is both a hatchery and net pen rearing operation.  It was started in 1977 as an 
enhancement program to the main stem Columbia gillnet fishery.  The CEDC is managed and 
maintained by a combination of County staff and industry volunteers.  The CEDC Fisheries 
Project capital assets used for Netpen Acclimation and Release are valued at about $600,000.  
Twenty percent of the coho are at CEDC facilities from egg to release – about 18 months.  The 
acclimation of trucked-in smolts takes from two weeks to six months.  Since this is mostly an 
acclimation facility, the costs of raising these fish would have to be added to these costs to arrive 
at total costs.  Most of the costs include the CEDC facility costs.  Some 700,000 coho are raised 
full cycle.  These coho costs should be considered total annual costs. 
 
B. Location 
 

Most facilities are located in Youngs Bay, part of the Columbia River Estuary, south and 
west of Astoria, Oregon. 
Manager:  Todd Jones  503 325-2753 
 

C. Construction Data 
 

Started in 1977 as an enhancement project.   
Current assets valued at $600,000.  There are no estimates of total capital costs available. 
 

D. Funding 
 

From a variety of sources. 
Partly from BPA.   
Smolts for acclimation are provided from other hatcheries. 
The Northwest Power Planning Council, through the BPA, provides about $280,000 per 
year to this project. 
Oregon Department of Fish & Wildlife provides about $170,000.  Of this amount, 
$136,000 is for the propagation facility. 
 

E. Survival Rates of Several Stocks 
(supplied by Mark Lewis et al, ODF&W) 
1. Fall Chinook 

a. Rogue R. stock  1991-94 brood year .005 average = .0035 
b. URB  1994 brood year .002  

2. Spring Chinook 
a. Klatskanie release 1990-94  .0003 
b. Youngs R. release 1990-94  .0028 average = .0012 
c. other  1994   .0004 

3. Coho 
a. Youngs R. release 1992-96  .0100 
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b. Klatskanie release 1992-96  .0096 average = .0133 
c. Blind Slough release 1993-96  .0124 
d. Tongue Point release 1993-96  .0212 

 
F. Average Harvest Rates – Area of Harvest  
 
 FALL CHINOOK SPRING CHINOOK COHO 
OCEAN Harvest 

Rate 
 Harvest 

Rate 
 Harvest 

Rate 
 

AK Commercial .001  .032    
AK Sport       
BC Commercial .001  .009  .01  
BC Sport       
WA Commercial .004  .001    
WA Sport   .001  .067  
OR Commercial .09      
OR Sport .004    .022  
CA Commercial .026      
CA Sport .005    .001  

Subtotal       
COLUMBIA 
RIVER 

      

GN .712  .676  .852  
Sport .04  .007  .041  
Treaty       

Subtotal       
       

HATCHERY .11  .036  .007  
OTHER .008      
TOTAL VALUES       
 
G. Some Budget Calculations (see budgets in Table 3 in attachment) 
 

1. Annual variable costs per acclimated smolt (acclimation costs only) 
a. Fall Chinook (average releases 180,000). Total 2000-01 budget of 

$41,753. 
i. costs per acclimated smolt = $0.23 

ii. costs per survived adult = $65.71 at an average expected survival 
rate of 0.0035 

b. Spring Chinook (average releases 850,000).  Total 2000-01 budget of 
$241,983. 

i. costs per acclimated smolt = $0.28 
ii. costs per survived adult = $233.33 at an average expected survival 

rate of 0.0012 
c. Coho (average releases 2,700,000).  Total 2000-01 budget of $98,440. 

i. costs per acclimated smolt = $0.036 
ii. costs per survived adult = $2.71 at an average expected survival 

rate of 0.0133 
2. Annual variable costs per full cycle raised coho (total releases 700,000).  Total 

2000-01 budget of $124,249. 
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i. costs per raised smolt = $0.177 
ii. costs per survived adult = $13.31 at an average expected survival 

rate of 0.0133 
 

 
Table 3 Budgets for Clatsop Economic Development Council (CEDC) Fisheries Project 
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III. NEZ PERCE TRIBAL HATCHERY 
 
A. Description of Project 
 
The Nez Perce Tribal Hatchery (NPTH) is a hatchery supplementation program for spring and 
fall chinook salmon.  Phase I facilities will begin supplementing spring and fall chinook 
populations in 2002.  The NPTH utilizes a NATURES management approach during incubation 
and rearing in an effort to impart natural behavioral responses to juvenile fish and thereby 
increase their post release survival.  Parr and presmolt supplementation for spring chinook will 
target natural spawning populations in Meadow creek, Lolo Creek, and Newsome Creek.  Fall 
chinook supplementation will occur in the South Fork Clearwater, lower Selway and lower 
mainstem Clearwater rivers.  Restoring an "early spawning-type" fall chinook will be a major 
goal in the lower South Fork Clearwater and lower Selway River habitats. 
 
The Nez Perce Tribal Hatchery (NPTH) has been in the Council's program since 1982.  It is 
intended to mitigate for losses caused by hydropower development and operation in the 
Columbia River Basin.  In addition to production of fall and spring chinook, planning for coho 
salmon production as part of NPTH was added to the program by the NPPC in 1998.  The coho 
master plan is expected to be completed in 2002. 
 

1) Production goals: a total of 1,400,000 fall chinook and 625,000 spring chinook will be 
reared by NPTH.  Fall chinook will be released as age 0+ smolts.  Spring chinook will 
either be direct released as parr or acclimated at two satellite sites for volitional release as 
fall per-smolts. 

2) Predicted adult returns: spring chinook are predicted to return 1,176 adults; of these 527 
would be used for broodstock, 353 for natural production and 296 for harvest.  Fall 
chinook are expected to return 2,058 adults; of these 952 would be used for broodstock, 
576 for natural production, and 534 for harvest.  Returns would contribute towards 
rebuilding goals as well as delisting goals for fall chinook.  The average number of 
naturally spawning spring chinook in the clearwater for 1973-1994 was about 1,300 
adults.  Thus, this program would increase that number by 27%, in addition to providing 
first for harvest.  The average number of fall chinook counted at Lower Granite Dam in 
the last 10 years has been less than 1,500 adults.  This program would result in surpassing 
that number. 

 
B. Location 
 
Headquarters for the project are at: 
 

P.O. Box 365 
Lapwai, ID  83540 
(208) 843-7320 
Contact Person:  R. Ed Larson. 

 
The facilities associated with this project are in Idaho; they include a Central Incubation and 
Rearing Facility at allotment 1705; a Juvenile rearing and adult holding facility at Sweetwater 
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Springs; two satellite acclimation facilities for spring chinook, one at Yoosa/Camp Creek located 
in the headwaters of Lolo Creek, and the other on Newsome Creek (South Fork Clearwater River 
tributary); a fall chinook satellite acclimation site in the lower mainstem Clearwater (North 
Lapwai Valley); and two "early-fall chinook" acclimation sites at Lukes Gulch (lower mainstem 
South Fork Clearwater River) and Cedar Flats (lower Selway River). 
 
C. Planning and Construction Data 
 
Total planning costs are estimated to have been $14,153,000; land acquisition has been $459,000  
and total construction costs are estimated at $16,050,000.  Total capital costs, adjusted to 2001 
dollars, are estimated to be $31,520,000.  Annualized capital cost of $1,225,025, calculated as 
the annual payment needed to amortize $31,520,000 over 50 years at 3 percent. 
 
D. Funding 
 
Bonneville Power Administration identified candidate supplementation sites on a number of 
different rivers and streams as part of the NPPC Master Plan.  The NPPC approved the project to 
proceed with final design in January 1998.  The NPPC approved construction in May 2000.  
Management is under the Nez Perce Tribe. 
 
E. Annual Budgets (Aside From Planning and Construction) 
 
1. Annual Budgets Since Year 2000 
 

 Year Operation and 
Maintenance 

Monitoring and 
Evaluation 

Total Annual 
Costs 

a. 2000 787,2002 903,000 1,690.200 

b. 2001 2,166,110 1,392,000 4,558,110 

c. 2002 (budgeted) 2,845,000 1,884,430 4,729,430 

d. 2003 (budgeted) 1,975,000 2,050,000 4,025,000 

 
2. Itemized Annual Budget for 2002 as Provided by R. Ed Larson 
 
a. Original Budget 
 

NEZ PERCE TRIBAL EXECUTIVE COMMITTEE 
P.O. Box 365, Lapwai, Idaho 83540 
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Budget Spreadsheet - BPA Contract 
 
Project Title Nez Perce Tribal Hatchery - Operations & Maint. 
Project No. 1983-350-00 
Contract No. 333-00041 
Amendment Period: 1/1/02 - 12/31/02 
NPT Budget No. 411-10 - 
 

 LINE ITEM 
PART I - PERSONNEL   
SALARIES & WAGES  $884,825 
   
PART II - OPERATING COSTS   
TRAVEL & PERDIEM  $32,588 
   
TRAINING  $31,500 
   
TELEPHONE & UTILITIES  $283,340 
   
RENT  $0 
   
SUPPLIES  $53,350 
   
MATERIALS  $9,200 
   
REPAIRS & MAINTENANCE  $26,900 
   
VEHICLES/GSA  $102,300 
   
COMPUTER SERVICES  $7,200 
   
EQUIPMENT LEASE  $5,640 
   
SUBTOTALS:  $1,436,843 
PART III ADMINISTRATIVE COSTS   
INDIRECT COSTS  $300,300 

0.209   
   
PART IV NON-ADMINISTRATIVE COSTS   
   
EQUIPMENT  $1,807,105 
   
CONSULTANTS 7 CONTRACTS  $277,600 
   
TOTAL - PARTS I - IV  $3,821,848 
   
TOTAL EXPENDITURES  $3,821,848 
   
Deduct FY2001 Carryover (see Equipment)  -$1,139,213 
   
TOTAL CY2002 OBLIGATED BY BPA (new)  $2,682,635 
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b. Budget as Compiled For Comparison With Other Budgets 
 

 

  Budgets in 
Constant 2000 

Levels: 

 
Year 
2002 

% of 1988-2002 
Average Starting 

Budget 

% of 1988-2002 
Average Starting 

Budget 
Starting budget 3,821,848   
Salaries 884,825 0.471 0.474 
Services 12,840 0.006 0.006 
Utilities 283,340 0.110 0.112 
Fish food - 0.061 0.063 
Chemicals - 0.010 0.010 
Routine maintenance 26,900 0.009 0.009 
Equipment 1,807,105 0.133 0.124 
Supplies and materials 62,550 0.059 0.059 
Trans/travel/training 166,388 0.024 0.023 
Studies 277,600 0.019 0.018 
Construction - 0.088 0.095 
Overhead costs 300,300 0.317 0.321 

 
c. Budget that Includes Fixed and Annual Budget (in $) 
 
Planning & 
Design Costs 

Land Acquisition 
(1999) 

Total 
Construction 
costs (2001) 

Operation & 
Maintenance 
since 2000 

Monitoring and 
Evaluation since 
2000 

14,153,000 459,000 16,050,000 Year (2000) 
787,212 

Year (2000) 
903,000 

   Year (2001) 
2,166,110 

Year (2001) 
1,392,000 

  16,050,000 Year (2002) 
2,845,000 

Year (2002) 
1,884,430 

   Year (2003) 
1,975,000 

Year (2003) 
2,050,000 

 
d. Annualized Budget.  Estimated Capital and Operating Costs (in $) 
 

• $1,225,025  estimated annualized capital costs 
• $4,025,000  estimated operation, maintenance and monitoring costs 
• $5,250,025  estimated total annual costs 

 
F. Survival Rates 
 
Average survival rates for comparable sites on the Lower Snake system has been about 0.10%.  
Such survival rates change based on the expectation of future conditions.  The NPTH 
supplementation plan describes the expected survival rates as follows: 
 

"Survival Rates:  Assumptions utilized in modeling returns ultimately depend on an 
improvement in passage conditions through the Columbia and Snake River reservoirs.  
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The assumed survival rate to smolt for spring chinook released from satellite ponds is 
19.5%.  This is based on a 65% post-release survival and a 30% over-winter survival.  
The assumed survival rate to smolt for parr releases is approximately 10%.  This is based 
on a 65% post-release survival, 72% fingerling to parr survival, and a 30% over-winter 
survival.  Fall chinook were assigned a 50% post-release survival.  Survival rates were 
based on information on NATUREs rearing and Idaho Salmon Supplementation Studies 
assumed to be similar to those for wild fish and were estimated at approximate 0.5% and 
0.15% respectively.  These rates are also based on the assumption that, through the 
multitude of recovery actions focused on Columbia Basin salmon, passage will be 
improved within the next 20 years such that there is at least a stable, non-declining 
"progeny to parent" return rate. 
 
"As evidenced by the phenomenal 2001 spring chinook return, an improvement in non-
man caused conditions can also greatly affect survival rates.  Smolt-to-adult returns, as 
indicated by PIT tag detections at Lower Granite Dam, for two ocean adults from Rapid 
River and Kooskia Hatcheries were quite high at 1.64% and 1.80% respectively.  Should 
return rates remain as high, as a result of passage and ocean conditions, this program 
should have no problem in meetings its goals for annual returns.  These survival rates 
maybe compared to the production goals and returns as outlined in the NPTH plan. 
 
Long Term Numerical Production Goals and Returns: 
 
Production goals:  a total of 1,400,000 fall chinook and 625,000 spring chinook will be 
reared by NPTH.  Fall chinook will be released as age 0+ smolts and would be distributed 
as follows: 500,000 at Cherrylane, 500,000 at North Lapwai Valley, 200,000 at Lukes 
Bulch, 200,000 at Cedar Flats.  Spring chinook will either be direct released as parr or 
acclimated at the two satellite sites for volitional release as fall pre-smolts.  The direct 
release site is Meadow Creek with 400,000 fish; acclimated pre-smolt releases are 
150,000at Yoosa/Camp and 75,000 at Newsome Creek. 
 
Predicted Adult Returns:  Spring chinook are predicted to return 1,176 adults; of these, 
527 would be used for broodstock, 353 for natural production and 296 for harvest.  Fall 
chinook are expected to return 2,058 adults; of these 952 would be used for broodstock, 
576 for natural production and 534 for harvest.  Harvest rates for both spring and fall 
chinook are dependent upon utilization of returning adults according to the "wild to 
hatchery ratio" spawning protocol."1 

 
Calculations of their production goals and the listed production expectations are not presented in 
a clear manner. eg. 1,400,000 fall chinook x 50% post-release survival = 700,000 smolts x .0015 
= 1050 fish to adulthood.  Their expectations are for 2058 adults.  Further explanation is needed 
to follow the calculations as presented.  Using their release data and survival rates, the following 
returning adults may be expected.  I am using two estimates of returning adults.  One is based on 
the discussion of survival rates, the other is based on the discussion of predicted returns. 
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  Adults    Adults 
  survival rate discussion  predicted returns  

• Fall Chinook 
 1,400,000 x 0.50 x 0.0015= 1050    2058 
 Direct Releases 

• Spring Chinook 
 400,000 x 0.10 x 0.005=   130     
 Pond Acclimation 
 225,000 x 0.195 x 0.005=   219    1176 
 
 Total Expected Surviving Adults 1,399      3234 
 (at 2,025,000 releases this calculates as a 0.0007 or 0.0016 expected survival rate) 
  
 
G. Average Harvest Rates by Area of Harvest 
 
Expected harvest rates are dependent on historical harvest histories throughout the range of the 
species as well as the production level.  Low survival rates of the 1990's would curtail harvest 
rates throughout their rates.  However, some adults may still be harvested in the ocean and 
Columbia River as other fisheries are prosecuted.  The NPTH only presents the expected returns 
"296 for harvest."   
 
H. Some Budget Calculations (From NPTH Plan) 
 

Based upon the budgets and the expected adult returns (survival rates of 0.0007) the cost per 
release and per returning adult are as follows: 
• the annual variable cost per released smolt is $1.99 
• the annualized capital cost per released smolt is $0.605 
• the total cost per released smolt is $2.595 
• the cost per returning adult is expected to be $3,707.14 (at 0.0007 survival rate) or 

$1,434.38 (at 0.0016 survival rate) 
 
The purpose of the NPTH sites are for supplementation; costs per smolt or harvested adults may 
not be relevant.  Other measurable benefits should be developed.
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IV. YAKIMA FISHERIES PROJECT 
 
A. Description of Project 
 
Historically, numbers of anadromous fish returning to the Yakima River were estimated to have 
ranged from 600,000 to as many as 960,000 per year.  Current salmonid runs in the Yakima 
River have been reduced to fewer than 7,000 adults.  Similar declines in anadromous fish runs 
have occurred throughout the Columbia River Basin.  The Council considers the Yakima River 
system a promising location for mitigation to compensate for losses from development and 
operation of hydroelectric projects elsewhere in the Columbia Basin.  The Yakima Fisheries 
Project (YFP) would help determine the role that supplementation might play in increasing 
natural production of anadromous salmonids throughout the Columbia Basin.  The YFP is a 
fishery research and mitigation project jointly directed by the State of Washington and the 
Yakama Indian Nation.  Funded by the Bonneville Power Administration, the project proposes to 
construct, operate, and maintain anadromous fish production facilities in order to research 
activities designed to increase knowledge of supplementation techniques.  These techniques 
would be applied to rebuild naturally spawning anadromous fish stocks historically present in the 
Yakima River Basin, and ultimately to rebuild those stocks throughout the Columbia River 
Basin.  Although the YFP may eventually involve the supplementation of all stocks of 
anadromous fish known to have occurred in the Yakima River Basin, at this time only two 
specific projects have been proposed. 
 

• One project would supplement depressed, naturally spawning populations of Upper 
Yakima spring chinook.  The proposal calls for a total of 810,000 smolts to be produced. 

• The second project would study the feasibility of reestablishing a naturally spawning 
population and a significant fall fishery for coho in the Yakima Basin.  From the facilities 
at Prosser Dam, 700,000 coho smolts would continue to be imported into the Yakima 
River Basin under the tribal program.  They are acclimated at the three low-tech facilities.  
When ready, the juvenile coho leave the acclimation facilities for outmigration to the 
ocean.  Smolts and returning adults would be monitored for survival rates and food 
habits. 

 
B. Location 
 
The project includes a central hatchery facility at Cle Elum, as well as consideration of three 
sites with six raceways each for acclimation and release of spring chinook smolts. 
 
No new major facilities are needed for the coho feasibility study beyond the low-tech 
acclimation facilities being used for the existing tribal coho program, and existing trapping and 
monitoring facilities at Prosser Dam. 
 
C. Planning and Construction Data 
 
Total planning, design, and construction costs have been estimated to be $38,439,375.  The 
largest construction costs have been $15,876,408 to build the hatchery facilities, $6,090,569 for 
the three acclimation sites, and $3,360,011 for a river water-cooling facility.  Annualized capital 
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cost is $1,493,946; calculated as the annual payment needed to amortize the $38,439,375 over 50 
years at 3 percent. 
 
D. Funding 
 
The Northwest Power Planning Council approved a master plan for the Yakima/Klickitat 
Fisheries Project in October 1987.  Under the NPPC Master Plan, the Bonneville Power 
Administration funds the YFP. 
 
E. Annual Budgets (Aside From Planning and Construction) 
 
Estimates provided by David Byrnes (BPA). 
 

1. Cle Elum site budget  $1,400,000 
2. Prosser site budget  $1,800,000 

Total estimated annual cost $3,200,000 
 
F. Survival Rates 
 
This is a research facility to estimate survival rates. 
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V. LEAVENWORTH NATIONAL FISH HATCHERY COMPLEX 
 
A.  Description of Projects 
 
 This project consists of a major National Fish Hatchery at Leavenworth, WA and two 
satellite facilities, the Entiat and Winthrop NFHs. The Leavenworth hatchery was originally 
authorized by the Grand Coulee Fish Maintenance Project in 1937 and re-authorized by the 
Mitchell Act in 1938. It began operations in 1942. Leavenworth is one of three mid-Columbia 
hatcheries constructed by the Bureau of Reclamation as mitigation for the Grand Coulee Dam - 
Columbia Basin Project. The goal of the hatchery is to produce spring chinook and summer 
steelhead to compensate for fish losses in the Columbia River Basin caused by the Grand Coulee 
Dam. 
 
(1) Leavenworth Hatchery: The facility rears Summer Steelhead and Spring Chinook.  
 
Production Goal: Summer Steelhead 
 Produce 100,000 smolts for on-station release 
 
Spring Chinook 
 Produce 1.6 million smolts for on-station release 
 
(2) Entiat Hatchery:  
 
Production Goal: Spring Chinook 

Produce 400,000 yearling spring chinook smolts for on-station releases 
Produce 400,000 sub-yearling spring chinook smolts for on-station releases 

 
(3) Winthrop National Fish Hatchery 
 
Production Goals:  
 

Spring Chinook - Produce 1 million yearling spring chinook for on-station releases 
Summer Steelhead - Produce 100,000 smolts for on-station release 

 
B.  Locations 
 
The Leavenworth hatchery is located along Icicle Creek, a tributary of the Wenatchee River 
approximately 30 miles above the Wenatchee’s confluence with the Columbia River. The 
hatchery is about 4 miles northeast of Leavenworth, Washington.  
 

Address: 12790 Fish Hatchery Road 
Leavenworth, WA 98826 
Address: 12790 Fish Hatchery Road Leavenworth, WA 98826 

 
The Entiat National Fish Hatchery is located along the Entiat River, east of Entiat, Washington. 
The facility is operated as a satellite of Leavenworth NFH. 
 



IEAB Task 56  Hatchery C/E 

07/22/2002 20 

Winthrop NFH is located along the Methow River in north-central Washington, near the town of 
Winthrop 
 
C. Construction Data 
 
Construction of the entire complex was completed in 1939-1940 at a low nominal cost of 
roughly $2.5 million. Based upon our convention for calculating annual capital costs by 
amortizing the original construction over 50 years at 3% interest, we attribute no annual capital 
costs to these hatcheries because they are basically depreciated out. 
 
D. Funding 
 
The hatchery complex is operated by the U.S. Fish and Wildlife Service and funded by the U.S. 
Bureau of Reclamation.  
 
E. Budgets 
 
Cost Data provided by Leavenworth hatchery manager on forms entitled 
“Operations/Maintenance Cost Data” Form 3-110 (Rev. 4/88) for years 1988 through 1997. 
 
These data are summarized in Table 1. The Gross National Product Price Deflator was used to 
convert all nominal dollars values into 2000 $.
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Table 1. Annual Cost data for Leavenworth Complex Hatcheries. 
 
 Costs in Nominal Dollars  Costs in 2000 $ 

  
F. 

Year 
Operational 

Costs 
Maintenance/ 

Equipment F. Year 
Operational 

Costs 
Maintenance/ 

Equipment 
Entiat 1997 $223,037 $39,891 1997 $234,493 $41,940 
 1996 $234,463 $47,707 1996 $251,227 $51,118 
 1995 $190,400 $32,539 1995 $207,964 $35,541 
 1994 $194,445 $59,415 1994 $217,013 $66,311 
 1993 $188,285 $13,551 1993 $214,513 $15,439 
 1992 $176,137 $89,732 1992 $205,490 $104,685 
 1991 $162,794 $329,501 1991 $194,546 $393,768 
 1990 $154,104 $67,030 1990 $190,864 $83,020 
 1989 $141,351 $176,428 1989 $181,884 $227,019 
  1988 $142,521 $26,718 1988 $190,382 $35,690 
 
Winthrop 1997 $294,842 $37,458 1997 $309,986 $39,382 
 1996 $316,674 $13,913 1996 $339,316 $14,908 
 1995 $316,165 $781,818 1995 $345,331 $853,939 
 1994 $301,471 $64,043 1994 $336,461 $71,476 
 1993 $310,443 $58,178 1993 $353,688 $66,282 
 1992 $264,513 $401,780 1992 $308,593 $468,735 
 1991 $262,941 $130,526 1991 $314,226 $155,984 
 1990 $222,860 $20,128 1990 $276,022 $24,929 
 1989 $219,908 $46,504 1989 $282,967 $59,839 
  1988 $219,886 $16,137 1988 $293,727 $21,556 
Leavenworth 1997 $918,459 $158,125 1997 $965,634 $166,247 
 1996 $807,875 $155,803 1996 $865,638 $166,943 
 1995 $789,435 $1,156,885 1995 $862,259 $1,263,605 
 1994 $760,394 $91,748 1994 $848,649 $102,397 
 1993 $590,409 $109,199 1993 $672,653 $124,410 
 1992 $561,749 $468,468 1992 $655,362 $546,536 
 1991 $520,496 $495,346 1991 $622,015 $591,959 
 1990 $442,585 $201,998 1990 $548,161 $250,183 
 1989 $411,578 $35,944 1989 $529,599 $46,251 
  1988 $370,785 $119,073 1988 $495,300 $159,059 
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F.  Fish Production and Survival 
 
Major sources of information were the tag-recapture data base maintained at StreamNet online 
Hatchery Releases data base; and  Stephen M. Pastor. 1998. Annual Report 1998. Annual Coded 
Wire Program Missing Production Groups. US Fish and Wildlife Service, Vancouver, WA; plus 
additional data sheets for 1991 – 1994 from Hans Radtke. 
 
The simplest procedure is to multiply the estimated survival times the reported number of fish 
released to get number of adults produced. However, as shown in Tables 2a – 2c, the survival 
estimates are not available for all fish released. The chinook yearlings (Age 1) were most 
frequently included in the coded wire tagging effort and, consequently, are most frequently 
covered by the survival data. The chinook fingerling (Age 0) releases are rarely tagged, and the 
summer steelhead from Leavenworth and Winthrop were apparently not tagged at all. For Age 0 
releases, four years of data were available for Leavenworth, one year for  Entiat, and no years for 
Winthrop. To fill in these gaps we computed the ratio of Age 0 to Age 1 survival for the four 
years in which both were estimated from tagging programs at Leavenworth. The resulting 
relative survival rate for Age 0 chinook is 0.078.  To estimate number of adults returning from 
Age 0 releases at Entiat and Winthrop hatcheries, we multiply the number released times the 
survival rate of Age 1 releases for the same brood year and hatchery times the relative survival 
rate of  0.078. These results are displayed in Tables 2b and 2c.  
 
For summer steelhead releases, the Leavenworth hatchery manager, Greg Pratschner, explained 
that no steelhead survival data are available for the Leavenworth hatchery because those fish are 
not coded-wire tagged. He suggested that we use survival data for the Dworshak hatchery which 
is about the same distance upriver from the Columbia river mouth and is comparable in other 
respects. Since there appears to be no reason to assume that the year-to-year variation in survival 
in the Snake river would coincide with survival in the upper Columbia river, we use the average 
annual survival rate for Dworshak summer chinook of 0.892% from Pastor (1998).  This results 
in the estimated steelhead adult returns displayed in Table 2a. Similarly, there were no survival 
rates available for releases of coho and summer steelhead at Winthrop hatchery. To fill that gap 
we applied the Winthrop Age 1 chinook release survival rate to the coho releases and applied the 
average Dworshak summer steelhead survival rate to the steelhead releases at Winthrop. These 
estimated adults are included in the total returns reported in Table 3c. 
 
G.  Costs per Release, Adult return, and Fish Caught 
 
The Operating and Maintenance costs at each of the three facilities was divided by the number of 
fish released (total over all species and ages), the number of  estimated adult returns, and the 
number of estimated adult fish caught. These figures are displayed in the right hand columns of 
Tables 3a – 3c. For each facility, the main result is the average for all years covered as shown in 
the last row of each table. These figures are equal to the total costs divided by the total number of 
fish (releases, adult returns, and fish caught), not the average of the annual values displayed in 
the columns above. The cost per release is lowest at the Leavenworth facility, averaging  33.1 
cents per fish released, and ranging from 10.6 cents to 73.4 cents. Entiat and Winthrop hatcheries 
have almost the same average costs per release at 46 cents and 47 cents respectively. The cost 
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per release is fairly stable from year to year at Entiat and Winthrop as compared to the cost at 
Leavenworth. 
 
Cost per adult return, estimated using the available survival rates (some of which are borrowed 
from similar projects), vary from $192.0 at Leavenworth to $1,360.63 at Entiat to $1,615 per 
adult at Winthrop. The higher costs per adult at the Entiat and Winthrop facilities are partly 
attributable to the higher cost per release (about three times higher) but also do to substantially 
lower estimated survival rates for yearling chinook. 
 
Estimates of cost per fish caught are based upon percent of adult returns taken in the fishery as 
reported in Pastor (1998).  The estimated fractions of the adult return caught in the fishery are 
very small: 4% for Leavenworth Age 1 chinook, 2% for Entiat Age 1 spring chinook, and 7% for 
Winthrop Age 1 spring chinook These percentages were applied to all fish produced at the 
respective hatcheries. Hence, the estimated cost per adult caught are a huge multiple of the 
estimated cost per adult returned.  
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Table 2a. Leavenworth NFH fish releases, survival estimates and estimated # of adults. 
 

  Spring Chinook - Age 0 Spring Chinook - Age 1 
Summer 
Chinook Summer Steelhead 

BroodYr Releases Survival Est. # Adults Releases Survival 
Est. # 
Adults   Releases 

Estimated 
Adults 

1981     2,459,500        
1982 729,237    2,316,480        
1983     2,515,309    111,600   
1984 100,750    2,706,796      35,198  
1985     2,510,000 0.44% 11,099   104,500  
1986 434,500    2,363,295 0.12% 2,782   77,000  
1987 352,500 0.00% 11 2,239,677 0.28% 6,244   95,182  
1988 2,643,350 0.00% 90 3,347,303 0.47% 15,732   106,034 946 
1989 399,068 0.09% 355 2,258,034 0.20% 4,403   114,103 1,018 
1990 285,536 0.00% 13 2,286,828 0.00% 87   119,275 1,064 
1991     1,757,925 0.03% 522   34,598 309 
1992     1,523,846 0.06% 893   104,145 929 
1993     1,712,648 0.19% 3,199   87,722 782 
1994     1,706,060 0.05% 932   80,000 714 

Total 1988-94 3,327,954 0.014% 458 14,592,644 0.18% 25,768   645,877 5,761 
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Table 2b. Entiat Hatchery -- Spring Chinook. Fish release, survival, and estimated # of adults. 

BroodYr 
Releases 

Age 0 
Total 

Survival* 
No. 

Adults 
Releases 

Age 1 
Total 

Survival 
No. 

Adults 
1981    956000   
1982    717646   
1983 150000  894600   
1984    835000   
1985    920000   
1986    839000   
1987    904256   
1988 49605 0.006% 3 652340 0.102% 665 
1989     817700 0.050% 409 
1990 377840 0.000% 1 343150 0.004% 14 
1991 361590 0.002% 5 376462 0.026% 98 
1992 332178 0.002% 7 378729 0.035% 131 
1993 399429 0.002% 9 391211 0.038% 150 
1994 186817 0.003% 6 335593 0.055% 185 

Total 1988-94 1707459  31 3295185 0.050% 1652 
* Relative survival of Age-0 to Age-1 at Leavenworth (0.078) times Age 1 survival at Entiat. 
 
Table 2c. Winthrop NFH. Fish Releases, survival rates, and estimated # of adults 

  Spring Chinook   Spring Chinook Coho 
Summer 
Steelhead 

Brood Year 
Releases 

Age 0 
Est. 

Survival 
Est. 

Adults 
Releases    

Age 1 
Est. 

Survival 
Est. 

Adults Releases  Releases  
1981            953,500        
1982       281,300        1,348,081        
1983         1,205,070        
1984         1,098,688        
1985         1,105,000        
1986         1,090,000        
1987            865,734        
1988       250,000        1,121,395        
1989         1,055,056  0.021%       225     
1990       417,864  0.000%          0        624,771  0.001%           7     
1991            950,624  0.000%          -       
1992            556,313  0.017%         94     
1993            770,847  0.028%       219     
1994       186,817  0.001%          2        152,893  0.014%         21      235,281    141,798  

1988-94       854,681             0            2     5,231,899  0.014%       706      235,281    141,798  
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Table 3a. Leavenworth Hatchery. Estimated Cost per Release, Adult, and Harvest 
 
 

Brood Year Total Releases 
Total 

Adults 

Operations & 
Maintenance 

Costs 
Cost per 
Release 

Cost Per 
Adult 

Cost per Fish 
Caught 

1988 6,096,687 16,768 $647,960 $0.106 $38.6 $966.1 
1989 2,771,205 5,776 $570,092 $0.206 $98.7 $2,467.6 
1990 2,691,639 1,164 $789,930 $0.293 $678.7 $16,966.8 
1991 1,792,523 831 $1,205,032 $0.672 $1,450.8 $36,269.3 
1992 1,627,991 1,822 $1,195,147 $0.734 $656.0 $16,399.1 
1993 1,800,370 3,981 $790,518 $0.439 $198.5 $4,963.7 
1994 1,786,060 1,646 $943,679 $0.528 $573.5 $14,336.4 

1988-94 18,566,475 31,987 $6,142,358 $0.331 $192.0 $4,800.6 
Ave./Yr. 2,652,354 4,570 $877,480    

 
Table 3b. Entiat Hatchery. Cost per Release, Adult Return, and Harvest 

Brood Year  Total Releases 
Total 

Adults 

Operations & 
Maintenance 

Costs 
Cost per 
Release 

Cost Per 
Adult 

Cost per Fish 
Caught 

1988     701,945  669 $223,861 $0.32  $334.65 $16,732.44 
1989     817,700  409 $404,814 $0.50  $989.77 $49,488.27 
1990     720,990  15 $270,998 $0.38  $17,820.17 $891,008.45 
1991     738,052  105 $583,980 $0.79  $5,544.44 $277,222.06 
1992     710,907  140 $308,433 $0.43  $2,203.76 $110,187.97 
1993     790,640  162 $228,063 $0.29  $1,408.47 $70,423.44 
1994     522,410  191 $281,130 $0.54  $1,472.05 $73,602.55 

1988-94  5,002,644  1691 $2,301,278 $0.46  $1,360.63 $68,031.36 
Ave./Yr. 714,663 242 $328,754    

 
Table 3c. Winthrop Hatchery - Cost per Release, per Adult, and per Fish Caught 

Brood Year 
 Total 

Releases  Total Adults 
Operations & 

Maintenance Costs 
Cost per 
Release 

Cost Per 
Adult 

Cost per 
Fish 

Caught* 
1988    1,371,395               -    $312,200 $0.23  -  
1989    1,055,056  225 $339,378 $0.32  $1,510 $21,574 
1990    1,042,635  7 $297,779 $0.29  $41,183 $588,322 
1991       950,624  - $466,746 $0.49  -  
1992       556,313  94 $772,962 $1.39  $8,222 $117,450 
1993       770,847  219 $416,521 $0.54  $1,903 $27,180 
1994       716,789  1,319 $404,777 $0.56  $307 $4,383 

1988-94    6,463,659  1,64 $3,010,364 $0.47  $1,615 $23,068 
Ave./Yr. 923,380 266 $430,052    

* Assuming 7% of returning adults are caught, based upon Pastor (1998). 
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VI.  PRIEST RAPIDS HATCHERY 
 
A.  Description of Project 
 

The Priest Rapids Hatchery is operated as mitigation for spawning ground inundation 
caused by the Priest Rapids Project ( Priest Rapids and Wanapum dams) of the Grant County 
Public Utility District. It is operated by the Washington Department of Fish and Wildlife. It 
produces upper river bright fall chinook. 

 
Production Goal: URB Fall Chinook 
 
Produce 100,000 lb of sub-yearling URB fall chinook for on-station release 
Produce 1.7 million URB fall chinook smolts as part of John Day mitigation 
Provide URB chinook eggs to other facilities which rear this stock. 
 
Water Supply: Water is supplied to the hatchery from the Columbia River and wells. 
The majority of the water is supplied by gravity flow from the Columbia River (44,883 gpm) 
with the wells supplying 8,000 gpm. 
 
Facilities: 
Adult Holding: 6 concrete adult holding ponds - 26,250 cf each 
Incubation: 80 full stacks of vertical tray incubators (1,280 trays) 
Early Rearing: None 
Raceways: 12 vinyl-lined starter raceways - 1,600 cf each 
Rearing Ponds: 6 concrete ponds - 26,500 cf each 
Satellite Facilities: None 

 
  

B.  Location 
 

The hatchery is located just below Priest Rapids Dam along the Columbia River. The 
mailing address is P.O. Box 937, Mattawa, WA 99349 
 
C.  Construction data 
 
 The hatchery was originally constructed as a spawning channel in the early 1960s, but 
was unsuccessful (S. Hammond). It was converted into a hatchery beginning in the late 1970s, 
and was completed in 1984. In 1963 a construction cost of $5.9 million was incurred in building 
the original 3/4-mile long spawning channel, water intake, water supply system, & related 
plumbing. Much of that capital investment was not directly applicable to the current hatchery 
operation, but 1000 feet of the channel is used in lieu of concrete or vinyl raceways and some of 
the water supply system was re-used for the hatchery. We attribute half the original investment 
cost to the Priest Rapids hatchery, but we note that this is an arbitrary assignment. Alternatively, 
one could take that entire investment as a sunk cost and attribute none of those early capital 
expenses to the current hatchery. The remaining capital expenses listed in Table 1 below occur 
annually, with major new construction occurring in 1983. 
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D.  Funding. Funding is from the Grant County Public Utility District (96%+) and the US 
Army Corps of Engineers (4%). 
 
E.  Budget and Costs of Hatchery Operation 
 
Annual budget data were provided by Stuart Hammond of the Grant County Public Utility 
District. These data are summarized in Table 1. The accumulated capital account is calculated by 
adding the initial $2.9 mil. investment to the 1978 capital expense, and then for each subsequent 
year adding in the reported capital expense and deducting 2% for depreciation. The annualized 
capital cost is calculated as the annual payment needed to amortize the accumulated capital 
account at 3 percent over 50 years. 
 
 
Table 1. Priest Rapids Hatchery Operations and Capital Expenditures. Nominal cost data from 
Stuart Hammond, Grant Co. PUD. 
 

Brood Nominal Costs GDP Price Real Costs Accumulated Annualized 

Year O&M CAPITAL 
Deflator 

Base 2000 O&M 
Annual 
Capital 

Capital  
Account 

Capital 
Expense 

   $   2,955,999     
1978 $56,319 $11,345 0.45009  $   125,128   $     25,206   $   2,981,205  $115,866 
1979 $59,608 $27,297 0.487601  $   122,247   $     55,983   $   2,977,564  $115,724 
1980 $84,159 $27,386 0.532362  $   158,086   $     51,443   $   2,969,456  $115,409 
1981 $122,091 $1,915,258 0.582026  $   209,768   $3,290,675   $   6,200,742  $240,995 
1982 $223,223 $14,781 0.618323  $   361,013   $     23,904   $   6,100,631  $237,104 
1983 $184,755 $108,637 0.642796  $   287,424   $   169,007   $   6,147,626  $238,931 
1984 $187,086 $19,151 0.666692  $   280,618   $    (28,725)  $   6,044,797  $234,934 
1985 $227,831 $7,806 0.687739  $   331,276   $     11,350   $   5,935,251  $230,676 
1986 $257,702 $83,282 0.702889  $   366,633   $   118,485   $   5,935,031  $230,668 
1987 $221,230 $202,163 0.724001  $   305,565   $   279,230   $   6,095,560  $236,907 
1988 $282,268 $258,537 0.748607  $   377,058   $   345,358   $   6,319,007  $245,591 
1989 $264,675 $45,646 0.77715  $   340,571   $     58,735   $   6,251,361  $242,962 
1990 $313,012 0.8074  $   387,679   $           -     $   6,126,334  $238,103 
1991 $320,009 0.83679  $   382,425   $           -     $   6,003,807  $233,341 
1992 $373,550 $2,511 0.857158  $   435,801   $      2,930   $   5,886,661  $228,788 
1993 $379,497 0.877732  $   432,361   $           -     $   5,768,928  $224,212 
1994 $383,360 0.896005  $   427,855   $           -     $   5,653,549  $219,728 

 
* annual payment on a 50-year loan at 3% on accumulated capital cost. 
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F.  Survival Rates to Adults of Priest Rapids Hatchery Releases 
 
The fish  release data and survival rates are from:  Jim Byrne and Howard Fuss. 1999. Annual 
Coded Wire Tag Program, Washington Missing Production Groups Annual Report for 1998 
 
Table  2. Fish Release and survival rates for Priest Rapids hatchery. Estimated adults. 
 

Brood Migration Fall Chinook Survival Rates Estimated 
Year Year Age 0  Brood Year Adults 
1978 1979        826,500  0.34% 2,810 
1979 1980     2,383,500  0.62% 14,778 
1980 1981     4,819,500  0.61% 29,399 
1981 1982     5,509,500  0.62% 34,159 
1982 1983   10,276,500  1.60% 164,424 
1983 1984     9,742,701  1.98% 192,905 
1984 1985     6,988,800  1.74% 121,605 
1985 1986     6,363,000  0.49% 31,179 
1986 1987     6,998,500  0.25% 17,496 
1987 1988     7,709,000  0.05% 3,855 
1988 1989     5,404,550  0.13% 7,026 
1989 1990     6,431,100  0.30% 19,293 
1990 1991     5,333,430  0.61% 32,534 
1991 1992     7,000,100  0.03% 2,100 
1992 1993     7,134,159  0.08% 5,707 
1993 1994     6,705,836  0.73% 48,953 
1994 1995     6,702,000  0.07% 4,691 

Totals  106,328,676 0.65% 732,914 
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G.  Costs per Release, per Adult, and per Fish Caught 
 
Based upon the budgets and release-survival data, the cost per release and per adult return are 
calculated as shown in Table 3 below. The cost per release is relatively stable around the average 
of $ 0.05 operating costs, or $0.084 total cost, per fall chinook released.  Given the pattern of 
survival from release to adult over 1978-1994,  the average cost per adult produced is $7.27 
operating costs or  $12.27 total cost.  
 
Finally, based upon the distribution of tag returns from fisheries as presented in Jim Byrne and 
Howard Fuss (1999), roughly 53% of the adults produced are caught in fisheries while the 
remaining 47% returns to the hatchery. The resulting average cost per dollar of fish harvested is 
an estimated $23.07. 
  
 
Table 3. Priest Rapids Hatchery. Cost per Adult Fall Chinook Produced and per Release. 
 

      O & M plus     
  O & M   Annualized   Number of  O&M Cost   Capital Cost Adult Op Cost Total Cost 

 Year   2000 $   Capital Cost  Releases   per Release  per Release  Production per Adult per Adult 
1978 $125,128 $115,866 826,500 $0.15 $0.29 2,810  $44.53 $85.76 
1979 $122,247 $115,724 2,383,500 $0.05 $0.10 14,778  $8.27 $16.10 
1980 $158,086 $115,409 4,819,500 $0.03 $0.06 29,399  $5.38 $9.30 
1981  $209,768 $240,995 5,509,500 $0.04 $0.08 34,159  $6.14 $13.20 
1982  $361,013 $237,104 10,276,500 $0.04 $0.06 164,424  $2.20 $3.64 
1983  $287,424 $238,931 9,742,701 $0.03 $0.05 192,905  $1.49 $2.73 
1984  $280,618 $234,934 6,988,800 $0.04 $0.07 121,605  $2.31 $4.24 
1985  $331,276 $230,676 6,363,000 $0.05 $0.09 31,179  $10.63 $18.02 
1986  $366,633 $230,668 6,998,500 $0.05 $0.09 17,496  $20.95 $34.14 
1987  $305,565 $236,907 7,709,000 $0.04 $0.07 3,855  $79.27 $140.74 
1988  $377,058 $245,591 5,404,550 $0.07 $0.12 7,026  $53.67 $88.62 
1989  $340,571 $242,962 6,431,100 $0.05 $0.09 19,293  $17.65 $30.25 
1990  $387,679 $238,103 5,333,430 $0.07 $0.12 32,534  $11.92 $19.23 
1991  $382,425 $233,341 7,000,100 $0.05 $0.09 2,100  $182.10 $293.22 
1992  $435,801 $228,788 7,134,159 $0.06 $0.09 5,707  $76.36 $116.44 
1993 $432,361 $224,212 6,705,836 $0.06 $0.10 48,953  $8.83 $13.41 
1994  $427,855 $219,728 6,702,000 $0.06 $0.10 4,691  $91.20 $138.04 

 Totals $5,331,508 $  3,629,940   106,328,676 $0.05 $0.084 732,914  $7.27 $12.23 
 
 



IEAB Task 56  Hatchery C/E 

07/22/2002 31 IEABHatcheryReport-Part2SummariesV2.0.doc 

VI.  IRRIGON HARCHERY COMPLEX 
 
A.  Description of Project 
 
Irrigon Hatchery and it’s associated satellite facilities are part of the Lower Snake River 
Compensation Program administered by the U.S. Fish and Wildlife Service. The facilities are 
operated by the Oregon Department of Fish and Wildlife. The facilities were built by the U.S. 
Army Corps of Engineers starting in 1982. It is the central steelhead rearing station for the 
LSRCP in Oregon, incubating and rearing steelhead from both the Grand Ronde and Imnaha 
river stocks. Overall Irrigon releases 1.7 million smolts each year into streams at several points 
along the Wallowa, Imnaha, and Grand Ronde Rivers.  
 
The spawning of these fish takes place 170 miles from Irrigon Hatchery at three separate 
trapping and acclimation sites located at the headwaters of the steelhead’s spawning grounds. 
The most prominent of these, Wallowa Hatchery, provides an ongoing support through trapping, 
spawning and acclimation release activities for the Irrigon Hatchery. Each year, Big Canyon and 
Little Sheep Creek Trapping and Acclimation Stations provide additional sources of steelhead 
during the spawning season 
 
Irrigon is also used as a final rearing site for legal-sized rainbow trout destined for northeast 
Oregon waters.  
 
B.  Location - Near Irrigon, OR on the Columbia River  
 

Irrigon Hatchery 
Route 2, Box 149 
Irrigon, OR 97844 

 
Irrigon Hatchery is located on 35 acres of land adjacent to the Columbia River.  
 
C. Construction Data 
 
Table 1. Original Construction Costs. 
 

 

 
Completion 

Year 
Const. Cost 

Nominal 
Real Cost in 

2000 $ 
Amortized at 

3% 

  Irrigon 1985 $8,117,000 $12,198,098 $474,085 

   Wallowa 1985 $2,206,000 $3,315,142 $128,845 

  Little Sheep Creek 1987 $1,780,000 $2,440,959 $94,869 

  Big Canyon Satellite 1986? $1,809,000 $2,480,727 $96,414 

   Total Irrigon-related  $13,912,000 $20,434,926 $794,213 
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D.  Funding 
 
 Bonneville Power Administration funds the Irrigon hatchery through the Lower Snake 
River Compensation Program which is administered by the US Fish and Wildlife Service. The 
budget is reviewed by the Northwest Power Planning Council’s Independent Scientific Review 
Panel for coordination purposes. 
 
E.  Budget 
 
 Budget information provided by the USFWS, Lower Snake River Compensation Program 
Office were used to evaluate the Irrigon and McCall hatcheries. Each budget worksheet covers a 
fiscal year (e.g. FY85 is October 1984 through September 1985), and we have worksheets for 
FY85 through FY97. The annual budgets for each facility are broken down into categories: 
personnel costs, operating expenditures, and capital outlays. The facilities covered by the budget 
data are Irrigon SFH, Wallowa SFH, Wallowa Satellites, Lookingglass SFH, McCall SFH, 
Magic Valley SFH, Sawtooth SFH, East Fork FF, and LSRCP Management. The annual budgets 
for the Irrigon and McCall hatcheries are transferred from the USFWS to the States of Oregon 
and Idaho annually. From these data sheets we summarized the annual on-site operating and 
capital costs for the Irrigon and McCall hatcheries. 
 

In addition to these individual facility budgets, USFWS provided annual summaries for 
the Lower Snake River Compensation Plan Activities for fiscal years 1985 through 2000. These 
sheets provided annual program expenditures by the USFWS in support of the hatchery program. 
These  costs, which don’t occur on-site at the hatcheries, include (a) Abernathy SCTC, (b) funds 
for the PIT tag program, (c) the USFWS Regional Office in Idaho, and (d) LSRCP Management 
and Coordination . These items are not listed separated for the Oregon hatcheries before 1994. 
Assuming that these are joint costs of operating the entire LSRCP hatcheries system, we can  
proportion out the total joint expenses based upon pounds of fish reared by each facility or 
complex.  
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Table 2. Funding Levels from USFW for Irrigon/Wallowa/LittleSheep/BigCanyon 
 

FY Personnel Operations 
Annual 
Capital 

Total 
Hatchery 

Funds from 
FWS 

Allocated 
Joint Costs 

Amortized 
Construction 

Cost 
Total Annual 

Cost 
1985  $      179,577   $    248,195   $               -   $      427,772  $329,121  $      794,214   $    1,551,106 
1986  $      247,555   $    496,336   $        8,451   $      748,833  $234,103  $      794,214   $    1,777,149 
1987  $      289,075   $    577,137   $               -   $      870,958  $401,246  $      794,214   $    2,066,417 
1988  $      363,757   $    607,968   $      24,511   $   1,000,812  $385,679  $      794,214   $    2,180,704 
1989  $      371,106   $    609,739   $        8,070   $      993,322  $115,052  $      794,214   $    1,902,588 
1990  $      359,838   $    680,287   $      12,255   $   1,056,620  $110,361  $      794,214   $    1,961,194 
1991  $      376,898   $    609,133   $      14,235   $   1,004,370  $151,951  $      794,214   $    1,950,535 
1992  $      393,993   $    581,898   $      20,418   $   1,000,323  $158,835  $      794,214   $    1,953,371 
1993  $      370,795   $    610,205   $      14,124   $   1,001,551  $216,177  $      794,214   $    2,011,942 
1994  $      363,404   $    603,135   $      37,099   $   1,009,937  $227,775  $      794,214   $    2,031,925 
1995  $      355,530   $    584,649   $      13,543   $      959,884  $268,287  $      794,214   $    2,022,385 
1996  $      361,557   $    527,514   $               -   $      895,122  $280,309  $      794,214   $    1,969,645 
1997  $      351,161   $    509,658   $               -   $      866,756  $285,059  $      794,214   $    1,946,028 

Total  $   4,384,247   $ 7,245,854   $    152,705   $ 11,836,260   $ 3,163,954   $ 10,324,776   $  25,324,990 
Average  $      337,250   $    557,373   $      11,747   $      910,482   $    243,381   $      794,214   $    1,948,076 
 
 
F.  Fish Production and Survival 
 

1. Fish Production – releases of summer steelhead smolts were once released at several 
locations in the Grand Ronde and Imnaha river basins. Recently, the smolts are released at  
Wallowa FH and Big Canyon in the Grand Ronde and at Little Sheep Creek in the Imnaha basin. 
 
a. Annual summary sheets from USFWS office in Boise, labeled “Table 1. Lower Snake River 
Compensation Plan Activities for FY’s 1985 – FY 2000. These summaries include “Funding 
Levels” for each project complex, Species, Type (size), and Fish Released in numbers and 
pounds. 
b. The Annual Stock Assessment Coded Wire Tag Program reports (Missing Production Group 
reports) from ODFW. I have the 2000 Annual Report, the 1997 Annual Report, and the 1993 
Annual report, which span the Brood years from 1985 to  1995.  
 
c. Fish Passage Center data base. The data in this appears to coincide with the release data from 
USFWS summary sheets. 
 
Note: The Annual Stock Assessment, Coded Wire Tag Program reports deal with sites and 
releases for which there are tagging programs. Not all sites/hatcheries/species are covered by 
tagging. Hence, the total releases documented in these reports will be equal to or less than the 
total production from the hatcheries. In some cases, the totals from the stock assessment report 
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miss a significant component of the hatchery production For example, the 1994 steelhead smolt 
release total for Irrigon hatchery is 1, 475,631, while the total release reported in the 2000 
Annual Stock Assessment report is 1,061,751 – a difference of  413,880. We have survival 
estimates only for the groups of fish that were tagged. So, we extrapolate the average survival 
rate across for tagged groups to the total reported releases from the hatchery. There is a potential 
problem with this method if the survivals from the non-tagged groups are significantly different 
from the tagged groups. For instance, if the non-tagged steelhead released from Irrigon were 
fingerlings rather than smolts, this procedure will over-estimate the survival and contribute to 
adults for the hatchery as a whole (because fingerlings have a lower survival rate). 
 
Table 3. Overall Releases, Survival, and adult production of summer steelhead from Irrigon. 
Extrapolation of survival rate from sampled release sites to unsampled releases to yield a total 
estimated number of Adults. 
 

  ODFW Stock Assessment Report USFWS Totals 
Release Year Total Release 

Tag Groups 
Total Est. 

Adults Ave. Survival Total Releases 
Est. Total 

Adults 
1985      458578   
1986      564623   
1987 309782 3634 1.17% 1648618 19289 
1988 672854 4376 0.65% 1986510 12912 
1989 1071320 5892 0.55% 1663967 9152 
1990 800334 1805 0.23% 1655900 3809 
1991 550490 5409 0.98% 1716355 16820 
1992 753795 7687 1.02% 1632235 16649 
1993 1042324 721 0.07% 1691718 1184 
1994 1057405 2785 0.26% 1475631 3837 
1995 950871 5566 0.59% 1691513 9980 
1996 1061701 4956 0.47% 1664523 7823 

1997 1090434 4229 0.39% 1705453 6651 

Average 720101 3620 0.50% 1504279 8316 

Total    19555624 108106 
 
 
 
 
Based upon estimated returns to the hatchery presented in  Garrison, et al. (2001) for brood years 
1985-1988 and in Lewis, et al. (2001) for brood years 1991-1995, we estimate that 44.91 percent 
of the adult survivors are caught in freshwater fisheries. Applying this percentage to the total 
adult survivors yields an estimated total contribution to fisheries of 48,549 for the 11 years 
covered by the adult survivor data. 
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G.  Costs per Release, per Adult Survivor, and per Fish Harvest 
 

The costs for the Irrigon hatchery are compared with three measures of hatchery 
production: fish released, survival (number of adults returning), and contribution to fisheries 
(fish harvested). As shown in Table 4, the calculations can be performed with three different 
levels of cost: on-site hatchery costs (which represent the budget at ODFW funded by FWS), on-
site costs plus a share of the Joint costs for the LSWCP incurred by USFWS), and total costs 
which equal on-site, plus joint, plus amortized construction costs. Average cost per smolt 
released for the 13 years of records is $0.61 on-site costs, $0.77 on-site plus joint costs, and 
$1.30 total costs. Given the average survival to adult for tagged fish from the Irrigon complex, 
the costs per adult over 11 years of record are $98.60 for just on-site costs, $122.66 for on-site 
plus joint costs, and $203.47 for total costs. Given that 44.91 percent of the adults are caught in 
fisheries, the hatchery cost per adult harvested is calculated to be $219.57 for on-site costs, 
$273.13 for on-site plus joint program costs, and $453.08 for total costs per fish. 
 
 
 
Table  4. Irrigon Hatchery Costs per Release (over 13 years), per Adult Return (over 11 years) 
and per Fish Harvested (11 years). 
 

  Production 
On-site 

Hatchery Costs 
On-Site + Joint 

Costs Total Costs 
 13 years $11,836,260 $15,000,214 $25,324,990 

  Smolt Releases  19,555,624 $0.61 $0.77 $1.30 

  11 years $10,659,655 $13,260,386 $21,996,735 

  Adult Returns (11 yr.) 108,106 $98.60 $122.66 $203.47 

   Harvest (11 yr.) 48,549 $219.57 $273.13 $453.08 
 
 
 
References: 
Lewis, Mark A., Christine Mallette, William M. Murray, and Kent Taylor. 2001. Annual Stock 
Assessment – Coded Wire Tag Program (ODFW) 2000 Annual Report. Oregon Department of 
Fish and Wildlife. 
 
Garrison, Robert L., Dennis L. Issac, Mark A Lewis, and William M. Murray. 1994. Annual 
Coded Wire Tag Program Oregon Missing Production Groups Annual Report 1993. Oregon 
Department of Fish and Wildlife. Available at:  
http://www.efw.bpa.gov/egi-bin/efw/FW/publications.egi
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Table 5. Number of Releases from each facility. According to USFWS summary pages and ODFW Stock Assessment Coded Wire 
Tag Reports (missing production group reports). Survival rates available only in conjunction with ODFW data. 
 
  Irrigon Wallowa FH  Little Sheep  Big Canyon   

Release 
Year 

Brood 
Year NumberRelease              

       Survival    Survival    Survival 
    Age 0 Age 1 ODFW USFWS ODFW ODFW USFWS ODFW ODFW USFWS ODFW 

1985  458578              
1986  314420   250203          
1987 1985 695186 194582 615594 1.400% 115200 93738 0.790%  244100  
1988 1986 1016680 589118 496726 0.720% 83736 248114 0.160%  224990  
1989 1987 52283 644104 822426 545711 0.550% 248894 249456 0.550%  224696  
1990 1988 27800 633100 550876 497800 0.210% 249458 250000 0.260%  275000  
1991 1989 212485 597724 300927 606677 0.960% 249563 242982 1.010%  268972  
1992 1990 243941 262863 236513 668920 1.080% 243008 277704 1.040% 274274 422748 0.950%
1993 1991  416392 496805 1037630 0.080% 246787 237696 0.010% 298732 0.100%
1994 1992 1475631 495164 0.240% 286716 0.230% 275525 0.340%
1995 1993 1691513 494342 0.740% 300775 0.220% 155754 0.800%
1996 1994 1664523 495137 0.430% 287836 0.430% 278728 0.570%
1997 1995 1705453 494481 0.420% 322146 0.260% 273807 0.480%
1998 1996 1501124            
1999 1997 155005 1723964            
2000 1998  1120154                  

             
Note: releases listed in Irrigon column after 1993 release year at total releases from all locations based upon USFWS reports. 
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VIII.  MCCALL HATCHERY 
 
A.  Description of Project 
 
The McCall hatchery was constructed in 1979 by the U.S. Army Corps of Engineers as part of 
the Lower Snake River Compensation Plan (LSRCP) – a program to mitigate for anadromous 
fishery losses caused by the construction of four the four lower Snake River hydroelectric dams.  
The hatchery was authorized by Congress in the Water Resources Development Act of 1976. 
The McCall facility includes two, large outdoor ponds for rearing, 14 indoor rearing tanks, and 
incubation facilities. Adult summer chinook salmon are captured and held until spawning at the 
South Fork Salmon River satellite, which includes two adult holding ponds and a covered 
spawning area. The objective of this project is to return 8,000 adult summer chinook to the south 
fork of the Salmon River. To achieve this the hatchery produces 1.0 million summer chinook 
smolts (50,000 pounds) for release into the south fork of the Salmon River.  
 
B.  Location 
 
The hatchery is located within the city limits of McCall, Idaho on the North Fork Payette River, 
approximately 0.25 miles downstream from Payette Lake. Its address is McCall Hatchery 
Idaho Department of Fish and Game, P.O. Box 1021, McCall, ID 83638.  
 
C.  Construction data 
 
The McCall hatchery was completed in September 1981 with a reported construction cost of 
$4,615,000. The South Fork Salmon River satellite facility was completed in July 1980 with a  
reported construction cost of $838,000. Converted to 2000 $ using the GNP price deflator, the 
total capital cost is $10.76 million. The annual cost of amortizing this capital outlay over 50 
years at 3% interest is $418,015. 
 
Table 1. Hatchery Construction Costs 

  
Construction 

Year 
Const. Cost 

Nominal 
Real Cost in 2000 

$ 
Amortized at 3% 

over 50 Years 
     

McCall 1981  $4,615,000   $  9,102,564   $      353,776  
So. Fork 

Salmon R. 1980  $   838,000   $  1,652,860   $        64,239  
Total   $5,453,000 $10,755,424 $      418,015 

 
 
 
Bill Hutchinson. 1993. Operational Plans for Anadromous Fish Production Facilities in the 
Columbia River Basin, Vol. II: Idaho Department of Fish and Game Hatcheries. U.S. 
Department of Energy, Bonneville Power Administration. Project No. 92-043.q 
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D.  Funding 
 
 Bonneville Power Administration funds the McCall hatchery through the Lower Snake 
River Compensation Program which is administered by the US Fish and Wildlife Service. The 
budget is reviewed by the NPPC’s ISRP for coordination purposes. 
 
 
E.  Budget 
 

Budget information provided by the USFWS, Lower Snake River Compensation Program 
Office were used to evaluate the Irrigon and McCall hatcheries. Each budget worksheet covers a 
fiscal year (e.g. FY85 is October 1984 through September 1985), and we have worksheets for 
FY85 through FY97. The annual budgets for each facility are broken down into categories: 
personnel costs, operating expenditures, and capital outlays. The facilities covered by the budget 
data are Irrigon SFH, Wallowa SFH, Wallowa Satellites, Lookingglass SFH, McCall SFH, 
Magic Valley SFH, Sawtooth SFH, East Fork FF, and LSRCP Management. US Fish and 
Wildlife Service funds the Irrigon and McCall hatcheries through cooperative agreements with  
the States of Oregon and Idaho annually. From these data sheets we summarized the annual on-
site operating and capital costs for the McCall hatchery. 
 

In addition to these individual facility budgets, USFWS provided annual summaries for 
the Lower Snake River Compensation Plan Activities for fiscal years 1985 through 2000. These 
sheets provided annual program expenditures by the USFWS in support of the hatchery program. 
These  costs, which don’t occur on-site at the hatcheries, include (a) Abernathy SCTC, (b) funds 
for the PIT tag program, (c) the USFWS Regional Office in Idaho, and (d) LSRCP Management 
and Coordination. Assuming that these are joint costs of operating the entire LSRCP hatcheries 
system, we allocated the total joint expenses to McCall hatchery based upon pounds of fish 
released by McCall relative to the total produced by the LSRCP.  
 
Table 2. Summary of Budgets and Cost Data from USFWS in 2000 $. (rev. 4/30/92) 

FY Personnel Operations 
Annual 
Capital 

Total FWS 
Funds Joint Costs 

Amortized 
Construction 

Costs Total Costs 
1985 $122,928 $302,060 $15,479 $440,466 $43,455 $418,015 $901,936 
1986 $125,440 $297,344 $21,866 $444,650 $90,224 $418,015 $952,889 
1987 $105,866 $316,365 $38,534 $460,765 $56,353 $418,015 $935,133 
1988 $119,841 $335,317 $68,254 $523,413 $54,944 $418,015 $996,372 
1989 $122,675 $267,134 $1,274 $391,083 $18,358 $418,015 $827,455 
1990 $128,554 $262,794 $23,407 $414,755 $16,701 $418,015 $849,471 
1991 $112,456 $296,133 $23,725 $432,313 $13,360 $418,015 $863,688 
1992 $137,564 $372,432 $53,434 $563,429 $18,429 $418,015 $999,874 
1993 $138,983 $331,420 $5,537 $475,940 $22,058 $418,015 $916,013 
1994 $143,189 $256,921 $126,578 $526,689 $28,067 $418,015 $972,771 
1995 $140,087 $251,354 $17,985 $409,426 $41,773 $418,015 $869,213 
1996 $151,383 $194,819 $2,660 $348,862 $27,161 $418,015 $794,037 
1997 $163,095 $202,569 $7,620 $373,284 $11,731 $418,015 $803,030 

Average $131,697 $283,589 $31,258 $446,544 $34,047 $418,015 $898,606 
Total $1,712,061 $3,686,662 $406,351 $5,805,074 $442,614 $5,434,193 $11,681,882 
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F.  Survival Rates to Adult for McCall Hatchery Releases 
 
 Release of summer chinook smolts at the South Fork Salmon river site is the primary 
output of the hatchery (Table 3) , but there are also fingerling releases and occasional shipments 
of eggs from the McCall facility which are not considered here. Total production of adult fish 
from the McCall hatchery, from both smolt and sub-yearling releases, is calculated from 
estimated harvests, in-river survival rates, and returns to the hatchery rack. The McCall hatchery 
manager provided numbers of fish returning to the hatchery rack and numbers caught in the sport 
fishery in the South Fork of the Salmon river. Cindy LeFleur ( WDFW and Salmon TMT) 
provided estimates of contribution to river fisheries and inriver survival for Snake river summer 
chinook. Joe Oatman provided estimates of tribal harvests. The procedure for estimating total 
adult return and contribution to fisheries assumes that Columbia river survival and harvest rates 
for Snake river summer chinook apply specifically to McCall hatchery fish. The table and notes 
in Appendix 1 explain the computations resulting in the data in Table 3. It should be noted that 
the adult harvest years 1989 – 2001 roughly correspond to returns from brood years 1985 – 1997.  
The alignment of specific brood year releases with adult year returns in Table 3 does not imply a 
one-to-one relationship between the two. Adults return at various ages (after 1 or 2 or 3 years in 
the ocean), and hence the contribution of each brood year to adult returns and fishery harvests 
are spread among years 3 to 5 years from the brood year. The objective of this adult/harvest 
accounting is to provide a 13-year production history for comparison to the 13-year hatchery 
construction/operating cost history, not to compute the production or cost for a particular fiscal 
year or brood year.  
 
Table 3. Estimated McCall summer chinook hatchery returns to the hatchery rack, South Fork 
Salmon River sport harvest, and Zones 1-6 Columbia river harvest. 
  

Brood 
Year 

Smolt 
Release 

Adult 
Return 
Year 

Sport 
Harvest 
SFSR 

# Harvested 
in Zone 1-6 

Fishery 
Tribal 

Harvest 
Rack 

Return 
Total Harvest + 
Hatchery Return 

1985 958,300 1989  0 67 0 935 1002 
1986 1,060,400 1990  0 6 16 969 991 
1987 947,395 1991  0 9 2 1212 1223 
1988 1,032,500 1992  0 50 69 2848 2968 
1989 708,600 1993  0 25 207 2697 2931 
1990 901,500 1994  0 15 6 527 548 
1991 607,298 1995  0 6 0 275 281 
1992 1,060,163 1996  0 36 12 873 921 
1993 1,074,598 1997  434 165 267 3368 4245 
1994 559,226 1998  0 15 71 822 909 
1995 238,647 1999  213 44 62 1670 1773 
1996 393,873 2000  734 160 447 6093 7581 
1997 1,143,083 2001  6003 136 1,795 9576 17606 

Average 821,968   568  56  227  2,451  3,306  
Total 10,685,583    7,384  734  2,954  31,865  42,980  
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G.  Costs per Release, per Adult Return, and per Fish Harvested 
 
 To provide an overview of the costs of producing summer chinook at the McCall 
hatchery, we have summarized costs in three ways and fish production in three ways. Fish 
production is measured as: (1) number of smolts released, (2) total number of adults returned (to 
hatchery plus fisheries), and (3) total number of fish estimated to have been harvested in various 
fisheries. These correspond to the three rows in Table 4 below. The hatchery costs are reckoned 
as: (1) reported on-site operating, maintenance, and annual capital expenses, (2) reported on-site 
expenses plus allocated joint program costs, and (3) Total on-site, joint, and amortized capital 
construction costs. This results in nine average cost estimates as reported in the Table 4. Each 
represents costs for the 13 years recorded in Table 2 divided by total production over 13 years 
from Table 3.  
 
 It is important to note that costs are reported for fiscal years, releases are reported by 
brood year, and returns are reported by calendar year. Because summer chinook smolts are 
typically reared from the fall of their brood year until the spring 1-1/2 years later, annual cost 
figures do not correspond to particular annual release numbers. There are typically at least two 
brood years in the hatchery as the costs are accruing during a fiscal year. Similarly, the adult 
returns from a particular release are counted in at least three calendar years. As a consequence of 
the mis-matches among annual accounting figures, there is no sense to calculating costs per 
smolt or costs per adult on an annual basis. Only the aggregate performance over a string of 
years, long enough to incorporate all costs associated with smolt production and all returns from 
those smolt releases, provides a guide to the typical costs of fish production at the hatchery.  
 
 Depending upon which cost aggregate is used, the average costs per summer chinook 
smolt released ranges from  $0.54 to $1.09 for the 13 years in which data were available on 
costs, releases, and returns: 1985 - 1997. Cost per adult return ranges from $135 to $271.8. And 
cost per fish harvested ranges from $522 to $1,051. 
 
Table 4. Cost Calculation Summary. Total costs over 13 years, Total production (smolts, adult 
return, and harvest) over 13 years, and cost per unit production. 
 
    13-Year Costs   
   On-site Costs On-site + Joint Costs Total 

13-Yr. Production $5,805,074 $6,247,688 $11,681,882 
Smolts 10,685,583 $0.54 $0.58 $1.09 
Adults 42,980 $135.06 $145.36 $271.80 

Harvest 11,115 $522.28 $562.10 $1,051.01 



IEAB Task 56  Hatchery C/E 

07/22/2002 41 IEABHatcheryReport-Part2SummariesV2.0.doc 

Appendix 1. Calculation of Numbers of McCall summer chinook returning as adults.  6/3/02 
 

  (1) (2) (3) (4) (5) (6)  (7) (8) (9) (10) (11) (12) (13) 

        
Sport Harvest 

SFSR SFSR Computed From Table 5. Cindy LeFleur  Est. SAR Est. 

Brood 
Year 

Smolt 
Release 

Adult 
Return 
Year 

Rack 
Return Adults Jacks 

Tribal 
Harvest 

Total 
Salmon 

River Run 

Harvest 
Rate, 

Zones 1-6 

Survival 
Bon - 
MCN 

Survival 
MCN to 

LWG 

Est. # to 
Col. R. 
mouth 

Retn to 
Col R. 
Mouth 

# Caught in 
Zone 1-6 
Fishery 

1985 958,300 1989  935 0   0 935 5.3% 0.8056 0.9178 1265 0.13% 67 
1986 1,060,400 1990  969 0   16 985 0.5% 0.8526 0.9046 1277 0.12% 6 
1987 947,395 1991  1212 0   2 1214 0.6% 1.0427 0.8099 1438 0.15% 9 
1988 1,032,500 1992  2848 0   69 2917 1.1% 0.8341 0.7548 4633 0.45% 51 
1989 708,600 1993  2697 0   207 2904 1.0% 1.0883 1 2668 0.38% 27 
1990 901,500 1994  527 0   6 533 2.1% 0.9076 0.8299 708 0.08% 15 
1991 607,298 1995  275 0   0 275 1.6% 0.8923 0.8 385 0.06% 6 
1992 1,060,163 1996  873 0   12 885 3.0% 0.9184 0.7955 1211 0.11% 36 
1993 1,074,598 1997  3368 434   267 4069 3.5% 0.8074 1 5040 0.47% 176 
1994 559,226 1998  822 0   71 893 1.3% 0.895 0.7957 1254 0.22% 16 
1995 238,647 1999  1670 0  62 1732 1.9% 0.9636 0.8359 2150 0.90% 41 
1996 393,873 2000  6093 655 213 447 7408 1.9% 0.8751 0.9274 9128 2.32% 173 
1997 1,143,083 2001  9576 6003 79 1,795 17453 0.6% 0.9619 0.7121 25480 2.23% 153 

 
Column Source                         

1 Smolt Release Data from "McCall Fish Hatchery releases and returns 1978 – present”; based on hatchery length-frequency aging method.  
 All data taken from hatchery run reports and BY reports Provided by Paul Kline, McCall Hatchery    

2 Year in which fish return after 2 years in ocean. Some return a year earlier as jacks, some return 1 year later.    
3 Hatchery Rack return from "McCall Fish Hatchery releases and returns 1978 – present; based on hatchery length-frequency aging method.  

4 & 5 Sport harvest in South Fork Salmon River fishery (SFSR) from spreadsheet provided by Paul Kline, McCall Hatchery.   
6 Hatchery rack return plus SFSR sport fishery harvest        
7 Harvest by Nez Perce and Shoshone-Bannock tribes in the South Fork of the Salmon River. (from Joe Oatman, Nez Perce Tribe, 6/3/02)  

 8, 9 & 10 Table 5. Snake River adult summer chinook database. 1979-2001. Delivered by FAX from Cindy LeFleur, WDFW. 3/5/02  
11 Computed by dividing col. 8 by (col.11 x col.12)         
12 Computed as (col. 12) /(col. 1)           
13 Equals Col. 13 x Col. 9           

 
 



IEAB Task 56  Hatchery C/E 

07/22/2002 42 IEABHatcheryReport-Part2SummariesV2.0.doc 

________________________________________ 
 
q:\tm\ww\fish\ieab\ieabhatcheryreport-part2summariesv2.0.doc 


