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l. Introduction.

The context in which the National Marine Fisheries Service’s (“NMFS””) Chambers
Creek Draft EA has arisen is remarkable and deserves a brief discussion. It is beyond all
reasonable dispute that the highly-domesticated Chambers Creek steelhead programs at issue
adversely affect the Puget Sound steelhead distinct population segment (“DPS”)—a
threatened species under the Endangered Species Act (“ESA”). Puget Sound wild steelhead
numbers are approximately 1 to 4% of their historical abundance. NMFS has identified
Chambers Creek steelhead programs as one of the causes of the decline in wild Puget Sound
steelhead. The current proposal to approve three of the six or seven such programs in Puget
Sound with a cursory environmental assessment (“EA”) and with minimal opportunity for
public participation appears to be driven by political considerations without regard to the
harm caused to threatened salmonids and the other costs of these hatchery programs.

NMFS listed the Puget Sound Chinook salmon evolutionary significant unit (“ESU”)
as a threatened species in 1999. 64 Fed. Reg. 14,308 (March 24, 1999). The State of
Washington was required at that time to bring its hatcheries into compliance with the ESA.
After failing to do so, Wild Fish Conservancy initiated litigation against the Washington
Department of Fish and Wildlife (“WDFW?”) in 2002 alleging that the hatchery programs
were harming protected fish in violation of the ESA. The parties settled that lawsuit with an
agreement in 2003 under which WDFW committed to diligently pursue approval of its
hatchery programs from NMFS under 50 C.F.R. § 223.203(b)—the “4(d) Rule.”

WDFW, along with Puget Sound Treaty Tribes, submitted two joint resource
management plans (“RMPs”) and approximately 114 appended hatchery and genetic
management plans (“HGMPs”) for hatchery programs throughout Puget Sound in 2003 and

2004. NMFS announced its intent to prepare a full environmental impact statement (“EIS”)



under the National Environmental Policy Act (“NEPA”) rigorously evaluating the effects of
and alternatives to these programs in 2004. 69 Fed. Reg. 26,364 (May 12, 2004).

The Puget Sound steelhead DPS then became a threatened species under the ESA in
2007. 72 Fed. Reg. 26,722 (May 11, 2007). Chambers Creek hatchery steelhead were
excluded from the listed species because of the extent to which these hatchery fish have
diverged from their wild counterparts through domestication in a hatchery environment. See
id. at 26,722, 26,726. Moreover, NMFS identified these hatchery fish as a specific concern
when it listed Puget Sound steelhead under the ESA:

The [Biological Review Team (“BRT”)] concluded that efforts by hatchery

managers to prevent natural spawning by Chambers Creek winter-

run...hatchery fish were unlikely to be completely effective, with potentially

adverse consequences. The BRT concluded that opportunities for genetic and

ecological interactions between hatchery and wild steelhead in Puget Sound

were substantial, with significant potential to reduce natural productivity.

Id. at at 26,728 (emphasis added). Nonetheless, the Chambers Creek hatchery programs
continued in Puget Sound without the EIS that NMFS had committed to complete and without
any ESA authorization.

NMFS again expressed concern regarding Chambers Creek hatchery programs when it
reviewed the status of Puget Sound steelhead in 2011, finding *“increasing empirical evidence”
demonstrating that “[g]enetically diverged and/or exogenous...Chambers Creek stocks pose
threats to natural origin steelhead population viability.” 5-Year Review: Summary &
Evaluation of Puget Sound Chinook, Hood Canal Summer Chum, Puget Sound Steelhead, p.
29 (July 26, 2011). NMFS’ status review further found that “[m]ost populations within the
[Puget Sound steelhead] DPS are showing continued downward trends in estimated

abundance, a few sharply so.” The estimated mean population growth rates for all but a few

populations within the Puget Sound steelhead DPS are declining—typically 3 to 10%



annually. Still, the Chambers Creek programs continued without any NEPA review or ESA
authorization.

Shortly after the status review was issued, NMFS provided a second notice of its intent
to prepare an EIS under NEPA rigorously evaluating the effects of and alternatives to the
Puget Sound hatchery programs in 2011. 76 Fed. Reg. 45,515 (July 29, 2011).

Over ten years after settling the previous ESA lawsuit, Chambers Creek hatchery
steelhead continued to be released into Puget Sound without the required ESA authorization
and without the EIS that NMFS had committed to complete. With Puget Sound steelhead at
critically low levels, Wild Fish Conservancy filed another citizen suit against WDFW under
the ESA in early 2014, in an effort to prevent the unlawful releases of these hatchery fish.
The parties settled that lawsuit through a Consent Decree entered by the Court on April 28,
2014. The Consent Decree prevented WDFW from releasing Chambers Creek hatchery fish
into Puget Sound in 2014 from seven of its eight programs (releases were allowed in the
Skykomish River). The Consent Decree will impose the same restrictions on this year’s
releases unless NMFS authorizes the hatchery programs under the ESA.

NMFS provided notice of the long-awaited draft EIS for its review and proposed
approval of hatchery programs throughout Puget Sound on July 25, 2014 (“Puget Sound
Hatchery DEIS”). NMFS extended the comment period on the Puget Sound Hatchery DEIS
twice, providing approximately six months for public comment—through January 23, 2015.
Numerous commenters, including Wild Fish Conservancy, expended significant resources
providing detailed comments on the Puget Sound Hatchery DEIS. The Puget Sound Hatchery
DEIS noted the significance of the process as the first NEPA analysis that would

comprehensively address the effects of all hatchery programs operating within the geographic



boundaries of the ESA-listed species—the Puget Sound steelhead DPS and the Puget Sound
Chinook salmon ESU.

Remarkably, after enormous efforts by all those involved, NMFS announced that it
was withdrawing the Puget Sound Hatchery DEIS on March 26, 2015. 80 Fed. Reg. 15,986
(March 26, 2015). NMFS simultaneously announced its intent to approve the three Chambers
Creek steelhead hatchery programs at issue here and the availability of the Chambers Creek
Draft EA for a thirty-day public comment period. 80 Fed. Reg. 15,984 (March 26, 2015).
After providing six months to comment on the Puget Sound Hatchery DEIS, NMFS has
refused requests from several entities for a thirty-day extension of this comment period,
indicating that WDFW has a “compelling need to complete the process...by May 22.”
Obviously WDFW wants to fast track the NEPA and ESA processes so that it can release
Chambers Creek steelhead this spring. Further troubling is that it is apparent from the Tulalip
Tribe’s January 23, 2015, comment letter on the Puget Sound Hatchery DEIS that NMFS had
already decided at that time to withdraw that NEPA document in lieu of new segmented
evaluations, but it did not inform the public in a manner that could have saved significant
resources.

These hatchery programs have operated without any ESA authorization since Puget
Sound Chinook salmon were listed as threatened in 1999. NMFS should not now fast track
and segment its NEPA and ESA processes due to political pressures. Rather, NMFS should
complete a comprehensive EIS evaluating the costs and benefits of hatchery programs
throughout Puget Sound before granting ESA authorization. Such an EIS is needed to fully
inform decision-makers and the public of the true costs of these programs—~both the
economic costs and the burdens imposed on our environmental and ecological resources. Ata

very minimum, NMFS should review all of the Chambers Creek hatchery programs in a



single NEPA and ESA process to fully evaluate the effects these programs on the survival and
recovery of the threatened Puget Sound steelhead DPS—especially given that WDFW
submitted three other HGMPs for Chambers Creek steelhead hatchery programs
simultaneously with those subject to the Chambers Creek Draft EA.

I1. NMES’ Proposed Approval of the HGMPs under Limit 6 of the 4(d) Rule.

NMFES proposes to approve three HGMPs under Limit 6 of the 4(d) Rule. Such
approval would exempt from liability “take” of threatened salmonids resulting from the
hatchery operations described in the HGMPs. The HGMPs address Chambers Creek
steelhead programs operating in three Puget Sound tributaries—the Nooksack River (Kendall
Creek), the Stillaguamish River (Whitehorse Spring Creek), and the Dungeness River.

The HGMP for the Nooksack River programs proposes annual releases of 150,000
smolts. The Stillaguamish River HGMP proposes annual releases of 130,000 smolts. The
Dungeness River program would release 10,000 smolts annually.

NMFS has described the development of the Chambers Creek steelhead stock as
follows:

The Chambers Creek winter-run steelhead stock was founded in the 1920s
from the collection and spawning of native adult fish trapped in Chambers
Creek, a south Puget Sound tributary. The propagation of Chambers Creek
steelhead at this location occurred through 1945, when a new steelhead rearing
program was initiated, leading to marked changes in this stock. In this new
program, adult steelhead captured in Chambers Creek were transferred to the
South Tacoma Hatchery in the upper watershed, where relatively warm water
(12°C) was available to accelerate spawning maturation time. Additionally, the
earliest maturing fish were selected for propagation. Continuous year-to-year
use of these practices, combined with the warmer water and nutritional
advances provided by newly developed dry diets, allowed the production of
smolts in one year instead of two. The first hatcheries outside the Chambers
Creek watershed to use this stock were located on the Green and Puyallup
rivers and on Tokul Creek. The progeny of adult returns established through
transplants of Chambers Creek hatchery fish to these and other Puget Sound
hatchery release sites were transferred back to Chambers Creek when needed
to offset egg take shortfalls, and were incorporated back into the winter-run
steelhead population maintained at the site. However, as a standard practice,



Chambers Creek was maintained as the sole annual source of eggs for other
hatcheries.

Chambers Creek Hatchery, originally a private trout hatchery, was purchased
by the Washington Department of Game in 1972 and rebuilt. This hatchery
was subsequently used to propagate and further develop the Chambers Creek
winter-run steelhead stock and became the major source of winter-run
steelhead broodstock for western Washington. Chambers Creek-derived
winter-run steelhead have been propagated and released from most Puget
Sound steelhead facilities, including Reiter Ponds, Tokul Creek, Wallace
River, Dungeness, Bogachiel, Hurd Creek, Eells Springs, Kendall Creek,
McKinnon Ponds, Samish, Lake Whatcom, Puyallup, Soos Creek, Voights
Creek, Marblemount, Barnaby Slough, Grandy Creek, Fabors Ferry, Baker
River, Davis Slough, Whitehorse Ponds, Arlington, and the Chambers Creek
facilities. Most of the programs using this transplanted stock are still active.

The original goal of the Chambers Creek program was to produce an early

returning adult steelhead that smolted after one year. By the mid 1970s, it was

concluded that the advanced adult spawn timing selected to meet the yearling

smolt objective created temporal separation in natural spawning areas between

Chambers Creek hatchery winter-run and native late- winter-spawning

steelhead, reducing the likelihood of interbreeding.

WDFW submitted several HGMPs for Chambers Creek steelhead programs
simultaneously with those subject to the Chambers Creek Draft EA, each dated July 28, 2014.
They covered programs operating in the following Puget Sound tributaries: the
Duwamish/Green River (Soos Creek, Icy Creek, and Green River) (proposed annual releases
of 70,000 smolts), the Snohomish River (Tokul Creek) (proposed annual releases of 74,000
smolts), and another in the Snohomish River (Wallace River, Reiter Ponds, and Skykomish
River) (proposed annual releases of 256,000). It is entirely unclear how or why NMFS
selected the three HGMPs addressed in the Chambers Creek Draft EA and not these other
Chambers Creek HGMPs.

1. NMES’ Proposed Approval will have Significant Impacts Requiring an EIS.

NMFS’ proposed decision to approve three programs that will release 290,000
Chambers Creek hatchery steelhead into Puget Sound rivers annually will have a significant

impact on the environment. Accordingly, NEPA requires preparation of an EIS.



The purpose of NEPA is, inter alia, to declare a national policy that will encourage
productive and enjoyable harmony between man and his environment, to promote efforts
which will prevent or eliminate damage to the environment and biosphere and stimulate the
health and welfare of man, and to enrich the understanding of the ecological systems and
natural resources important to the Nation. 42 U.S.C. 8§ 4321. NEPA requires federal agencies
undertake processes to “insure that environmental information is available to public officials
and citizens before decisions are made and before actions are taken” and that are “intended to
help public officials make decisions that are based on understanding of environmental
consequences.” 40 C.F.R. 88 1500.1(b) and (c).

To accomplish these purposes, NEPA requires federal agencies to prepare a “detailed
statement” regarding all “major Federal actions significantly affecting the quality of the
human environment.” 42 U.S.C. § 4332(2)(C). The “detailed statement,” commonly known
as an EIS, is to describe the environmental impact of the proposed action, any adverse
environmental effects which cannot be avoided should the proposal be implemented,
alternatives to the proposed action, the relationship between local short-term uses of man’s
environment and the maintenance and enhancement of long-term productivity, and any
irreversible and irretrievable commitments of resources which would be involved in the
proposed action should it be implemented. The requirement to prepare an EIS serves two
important purposes: 1) it ensures the agency, in reaching its decision, will have available, and
will carefully consider, detailed information concerning significant environmental impacts,
and 2) it guarantees that the relevant information will be made available to the larger audience
that may also play a role in both the decision making process and the implementation of that

decision. Robertson v. Methow Valley Citizens Council, 490 U.S. 332, 349 (1989).



Before preparing an EIS, an agency may prepare an EA if it is uncertain whether a
proposed action may have a significant effect on the environment. 40 C.F.R. § 1508.9. The
purpose of an EA is to provide the agency with sufficient evidence and analysis for
determining whether to prepare an EIS or to issue a finding of no significant impact
(“FONSI”). Metcalf v. Daley, 214 F.3d 1135, 1143 (9th Cir. 2000) (citing 40 C.F.R. 8§
1508.9). Given this limited purpose, an EA cannot substitute for an EIS where there may be a
significant effect on the environment from a proposal:

No matter how thorough, an EA can never substitute for preparation of an

EIS... AnEA simply assesses whether there will be a significant impact on

the environment. An EIS weighs any significant impacts of the proposed

action against the positive objectives of the project. Preparation of an EIS thus

ensures that decision-makers know that there is a risk of significant

environmental impact and take that impact into consideration. As such, an EIS

is more likely to attract the time and attention of both policymakers and the

public
Anderson v. Evans, 371 F.3d 475, 494 (9th Cir. 2002).

An EIS is required if a proposed action may have a significant effect on the
environment. Nat’l Parks & Conservation Ass’n, 241 F.3d at 730; Ocean Advocates v. U.S.
Army Corps of Eng'rs, 402 F.3d 846, 864-865 (9th Cir. 2005) (*“if substantial questions are
raised as to whether a project . . . may cause significant degradation...” (internal quotations
omitted)). “This is a low standard.” Klamath SiskiyouWildlands Ctr., 468 F.3d at 562.

“Significantly” is defined to require an analysis of both the “context” and “intensity”
of effects. 40 C.F.R. § 1508.27. The context of the action includes “society as a whole
(human, national), the affected region, the affected interests, and the locality,” as well as
short- and long-term effects. 1d. § 1508.27(a). There are ten non-exclusive intensity factors
to be considered in the significance determination:

(1) Impacts that may be both beneficial and adverse. A significant effect may

exist even if the Federal agency believes that on balance the effect will be
beneficial.



(2) The degree to which the proposed action affects public health or safety.

(3) Unique characteristics of the geographic area such as proximity to historic
or cultural resources, park lands, prime farmlands, wetlands, wild and scenic
rivers, or ecologically critical areas.

(4) The degree to which the effects on the quality of the human environment
are likely to be highly controversial.

(5) The degree to which the possible effects on the human environment are
highly uncertain or involve unique or unknown risks.

(6) The degree to which the action may establish a precedent for future actions
with significant effects or represents a decision in principle about a future
consideration.

(7) Whether the action is related to other actions with cumulatively significant
impacts. Significance exists if it is reasonable to anticipate a cumulatively
significant impact on the environment. Significance cannot be avoided by
terming an action temporary or by breaking it down into small component
parts.

(8) The degree to which the action may adversely affect districts, sites,
highways, structures, or objects listed in or eligible for listing in the National
Register of Historic Places or may cause loss or destruction of significant
scientific, cultural, or historical resources.

(9) The degree to which the action may adversely affect an endangered or
threatened species or its habitat that has been determined to be critical under
the Endangered Species Act of 1973.

(10) Whether the action threatens a violation of Federal, State, or local law or
requirements imposed for the protection of the environment.

Id. § 1508.27(b). The potential presence of even one of these factors is sufficient to require

an EIS. See Ocean Advocates,402 F.3d at 865; and see Ctr. for Biological Diversity v. Nat’|

Hwy. Traffic Safety Admin., 538 F.3d 1172, 1220 (9th Cir. 2008).

A. The Context of NMES’ Proposed Approval Extraordinary.

The location, multitude of affected interests, and broad temporal and spatial impacts

magnify the significance of NMFS’ proposed action. The Puget Sound region, including the

Nooksack River, Stillaguamish River, and the Dungeness River support a diversity of cultures
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and wildlife. There is immense scientific, cultural, and recreational interest in restoration of
historic salmon runs, as well as immense taxpayer investment in restoration projects. The
basin provides habitat for numerous species of concern, including several listed as threatened
or endangered under the ESA. The intensity factors must be considered in light of this
context. See 40 C.F.R. § 1508.27.

B. NMFES’ Approval will have Significant Effects on Unigue Characteristics
of the Geographic Area.

The intensity analysis requires a consideration of effects to “[u]nique characteristics of
the geographic area such as proximity to...park lands, ... or ecologically critical areas.” 40
C.F.R. 8 1508.27(b)(3). NMFS’ approval will have a significant effect on such areas that
requires an EIS. For example, the hatchery programs will produce domesticated hatchery fish
that will rear, migrate, and spawn in various protected public lands and in designated critical
habitat for Puget Sound Chinook salmon. Moreover, the programs will produce hatchery fish
in watersheds located partially in designated Wilderness Areas. Such areas are supposed to be
“untrammeled by man, where man himself is a visitor who does not remain..., an
area...retaining its primeval character and influence..., [and] which is protected and managed
S0 as to preserve its natural conditions...” 16 U.S.C. § 1131(c).

C. The Actions may Establish a Precedent.

The “degree to which the action may establish a precedent for future actions with
significant effects” warrants an EIS. See 40 C.F.R. § 1508.27(b)(6).

NMFS’ proposed approval may establish a precedent for future actions with
significant effects such that an EIS is required. Notably, there are over 100 HGMPs currently
before NMFS for hatcheries operating throughout Puget Sound. The only other Puget Sound
HGMPs that have been approved are those for the Elwha River—which were similarly hastily

approved outside of an EIS process due to litigation challenging longstanding ESA violations.
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NMFS cited to Elwha River approval as support for its withdrawal of the Puget Sound
Hatchery EIS in lieu of its proposed segmented NEPA process. This indicates that NMFS
already “feel[s] bound to the conclusions reached in [that] FONSI[].” See Friends of the
Earth v. U.S. Army Corps of Eng’rs, 109 F. Supp. 2d 30, 43 (D.D.C. 2000); and Dkt. 164,
32:23-33:2. NMFS’ reliance on the Elwha River process indicates that its proposed approval
here will add to a “chain of bureaucratic commitment that will be progressively harder to
undo the longer it continues.” Presidio Golf Club v. Nat’l Park Serv., 155 F.3d 1153, 1162-
63 (9th Cir. 1998) (internal quotations omitted).

Further, there are currently several HGMPs for other Chambers Creek steelhead
programs operating in Puget Sound before NMFS seeking approval under the 4(d) Rule.
While the three HGMPs addressed in the Chambers Creek Draft EA propose annual releases
of 290,000 smolts, the three additional HGMPS before NMFS propose annual releases of
another 400,000 Chambers Creek smolts into Puget Sound. NMFS’ proposed approval may
set a precedent for its future action on these HGMPs.

The decision to treat the three HGMPs as a single RMP and the attendant decision to
approve them by issuing a hastily drafted EA, instead of completing the comprehensive EIS
on all Puget Sound hatcheries, in order to fast-track approval in hope that hatchery smolts can
be released in early May 2015 sets a dangerous precedent of weakening the substantive public
and environmental benefits of NEPA. Among other concerns, approval of this action by
NMFS threatens to open the door to the approval of numerous individual HGMPs that can be
bundled in small packages labeled as resource management plans. This would lead to
widespread approval of numerous hatchery programs that impose significant risks to ESA-
listed wild salmon and steelhead populations throughout the Pacific Northwest without having

to subject them to a comprehensive NEPA evaluation and would deprive the public of its
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ability to evaluate the full cumulative impacts of such approvals. This would also extend
beyond salmon listed under the ESA and would encourage other environmental evaluations to
avoid proper public review and proper comprehensive evaluation of adverse effects by
considering one or several small actions in a piecemeal fashion. This would further
undermine the purposes of NEPA.

D. The Effects of the Actions are Uncertain.

The extent to which the effects of an action are highly uncertain or involve unique or
unknown risks must be considered in determining whether to prepare an EIS. 40 C.F.R. §
1508.27(5). An EIS is required because the harm posed by the hatcheries and the
effectiveness of any mitigation efforts are highly uncertain.

For example, the hatchery programs will cause reduced reproductive fitness in the
wild populations. The Chambers Creek Draft EA provides only a cursory description of
potential genetic effects and concludes that genetic risks are low. As demonstrated
throughout this letter and in the attached materials, including the declarations of Dr. Jack
Stanford and Dr. Gordon Luikart, there is a significant disagreement on these issues. Section
IV.F of these comments describe various uncertainties with the methods used by NMFS to
evaluate genetic risks. Similar uncertainties exists with respect to other harmful effects,
including those from ecological interactions, disease transmission, and facility effects.

Compounding these issues are the uncertainties regarding mitigation measures.
NMFS’ proposed approval of the HGMPs relies extensively on a belief that there will be
effective monitoring and adaptive management that will avoid excessive adverse effects to
wild salmonids. Such monitoring and adaptive management is only vaguely described.
Moreover, whether and how such mitigation measures will be funded and implemented is

uncertain. The current budget crisis in Washington State further threatens the budget of
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WDFW and the funding the agency can devote to essential monitoring of these three
programs.

Where, as here, there is “no evidence that the mitigation measures will significantly
combat the mostly ‘unknown’ or inadequately known effects” of an action, “speculative and
conclusory statements” are insufficient to demonstrate an EIS is not warranted. See Nat’l
Parks & Conservation Ass’n v. Babbitt, 241 F.3d 722, 735 (9th Cir. 2001), abrogated on
other grounds, 130 S.Ct. 2743 (2010).

E. The Effects of the Actions are Controversial.

An EIS is required if the effects of the action are controversial—if there is “*a
substantial dispute [about] the size, nature, or effect” of the action. See Blue Mountains, 161
F.3d at 1212; and 40 C.F.R. 81508.27(b)(4). Where “conservationists, biologists, and other
knowledgeable individuals” are “highly critical of the EA” and dispute the EA's conclusions
regarding the effects of the proposed action, an EIS must follow. Found. for N. Am. Wild
Sheep v. U.S. Dep’t of Agric., 681 F.2d 1172, 1182 (9th Cir. 1982); and see Sierra Club v.
U.S. Forest Serv., 843 F.2d 1190, 1193-94 (9th Cir. 1988). The effects of the actions are
highly controversial, as demonstrated throughout these comments and attached materials,
including the declarations of Dr. Jack Stanford and Dr. Gordon Luikart and the Statement of
Scientists Regarding Risks Posed by Chambers Creek Hatchery Steelhead Programs to the
Recovery of Wild Puget Sound Steelhead. For example, while the Chambers Creek Draft EA
finds genetic risks from the programs low, Dr. Gordon Luikart—named by Thomas Reuters in
2014 as one of the World’s Most Influential Minds for his genetic research—finds the genetic
risks to be substantial. Further, Dr. Luikart considers the genetic risk from introgression

levels (pHOS) deemed acceptable by NMFS to “likely pose significant harm to the fitness of
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wild steelhead populations.” Similar controversies exists with respect to other effects, such
those from ecological interactions demonstrated by the Declaration of Dr. Jack Stanford.

F. There are Significant Adverse Impacts on Protected Species.

The degree to which an action may adversely affect ESA-listed species or their critical
habitat must be considered in determining whether to prepare an EIS. 40 C.F.R.
81508.27(b)(9). The actions have significant adverse effects on threatened salmonids and
their critical habitat warranting an EIS as briefly described below and as further described
throughout this letter and the attached materials, including declarations of Dr. Jack Stanford
and Dr. Gordon Luikart, submitted herewith.

As previously noted, NMFS identified Chambers Creek steelhead hatchery fish as a
specific concern when it listed Puget Sound steelhead under the ESA:

The [Biological Review Team (“BRT”)] concluded that efforts by hatchery

managers to prevent natural spawning by Chambers Creek winter-

run...hatchery fish were unlikely to be completely effective, with potentially

adverse consequences. The BRT concluded that opportunities for genetic and

ecological interactions between hatchery and wild steelhead in Puget Sound

were substantial, with significant potential to reduce natural productivity.
72 Fed. Reg. 26,728 (May 11, 2007). NMFS again expressed concern regarding Chambers
Creek hatchery programs in its 2011 status review of the Puget Sound steelhead DPS, finding
“increasing empirical evidence” demonstrating that “[g]enetically diverged and/or
exogenous...Chambers Creek stocks pose threats to natural origin steelhead population
viability.” 5-Year Review: Summary & Evaluation of Puget Sound Chinook, Hood Canal
Summer Chum, Puget Sound Steelhead, p. 29 (July 26, 2011).

That status review found that Puget Sound steelhead are at critically low levels—that

“[m]ost populations within the [Puget Sound steelhead] DPS are showing continued

downward trends in estimated abundance, a few sharply so.” The estimated mean population
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growth rates for all but a few populations within the Puget Sound steelhead DPS are
declining—typically 3 to 10% annually.

As described in the declarations of Dr. Jack Stanford and Dr. Gordon Luikart
submitted herewith, the hatchery programs will harm, delay, and even prevent, full recovery
of Puget Sound steelhead.

The actions further adversely affect Puget Sound Chinook salmon critical habitat.
Critical habitat for this species includes the watershed and adjacent marine waters of all three
rivers, and primary constituent elements considered essential for such habitat include
freshwater rearing sites free from excessive predation. The actions will reduce space for
rearing and cause predation of wild salmonids.

An EIS is required because, at a minimum, there are substantial questions regarding
whether there will be a significant impact on the environment given the known adverse effects
to threatened salmonids, the uncertainties regarding the magnitude and duration of those
effects, and the uncertainties regarding adaptive management necessary to mitigate such
effects. See Cascadia Wildlands v. U.S. Forest Serv., No. 6:12-CV-00804-AA, 2013 U.S.
Dist. LEXIS 43759, at *32 (D. Or. Mar. 21, 2013).

G. There are Cumulatively Significant Impacts.

Agencies must consider whether an action is related to other actions with cumulatively
significant impacts. 40 C.F.R. 8 1508.27(b)(7). Significance exists, requiring an EIS, “if it is
reasonable to anticipate a cumulatively significant impact on the environment,” and an agency
cannot avoid preparation of the EIS by “breaking it down into small component parts.” 1d. A
cumulative impact “results from the incremental impact of the action when added to other

past, present, and reasonably foreseeable future actions . .. .” Id. at § 1508.7.
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The three Chambers Creek hatchery programs addressed in the Chambers Creek Draft
EA are related to the approximately one hundred other hatchery programs operating
throughout Puget Sound. NMFS received HGMPs for these all these programs in 2003 and
2004 as part of two RMPs for review under the 4(d) Rule.

The programs cumulatively have significant impacts, including those on the continued
survival and recovery of the threatened Puget Sound Chinook salmon ESU and the Puget
Sound steelhead DPS. When asked why the Elwha River HGMPs are being evaluated in the
programmatic EIS along with all of the other Puget Sound HGMPs, Tim Tynan testified under
oath on behalf of NMFS as follows:

Because collectively the Puget Sound programs in total have cumulative

effects on listed fish populations, especially in marine areas. The suite of

hatchery programs leads to the production of millions of salmon. And for us to

have an accurate evaluation, we have to include all programs.

Deposition Transcript of Tim Tynan, p. 134, Ins. 3-7. The Hatchery Scientific Review Group
(“HSRG”) similarly noted:

Hatchery fish released in each subbasin will interact with wild and hatchery

fish from other subbasins as they migrate through the downstream corridor,

estuary and ocean. The effects of these interactions are heightened as the

cumulative number of hatchery fish released into the Puget Sound for harvest

increases. Therefore....the cumulative natural and hatchery production should

take into account the carrying capacity of the migratory corridor, estuary and

ocean.

A single EIS is required because, at a minimum, there are “substantial questions as to
whether [NMFS’ approval of the Puget Sound HGMPs] will have significant cumulative
environmental effects.” See Thomas v. Peterson, 753 F.2d 754, 759 (9th Cir. 1985). NMFS
violated NEPA by segmenting out the three programs addressed in the Chambers Creek Draft
EA.

The three programs addressed in the Chambers Creek Draft EA are, at a minimum,

related to the other Chambers Creek hatchery programs operating in Puget Sound. As noted,
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WDFW submitted six updated HGMPs for its Chambers Creek hatchery programs in Puget
Sound on July 28, 2014—shortly after it settled the lawsuit with Wild Fish Conservancy
concerning these programs. The Chambers Creek Draft EA addresses three of these programs
that propose to release 290,000 smolts annually into Puget Sound tributaries. Not covered are
three other HGMPs submitted to NMFS that propose to release another 400,000 smolts
annually. NMFS’ pending review and approval of WDFW’s Chambers Creek programs
operating in Puget Sound are related actions that have cumulatively significant effects that
require consideration in an EIS. NMFS violated NEPA by segmenting out the three programs
addressed in the Chambers Creek Draft EA.

NMFS’ review of the other hatchery programs—those producing different fish
stocks—at the same facilities addressed in the Chambers Creek Draft EA are related actions
with cumulatively significant effect that require consideration in an EIS. NMFS violated
NEPA by segmenting out the three programs addressed in the Chambers Creek Draft EA.
Notably, by segmenting other programs out of its analyses, NMFS artificially masks the
effects of its decision by assuming that various facility effects—such as those from
improperly screened structures—will occur regardless of its action.

V. The Chambers Creek Draft EA Does Not Comply with NEPA.

The Chambers Creek Draft EA does not satisfy the intent or requirements of NEPA
because it fails to take a hard look at the effects of the proposed hatchery programs—which
present an abundance of known and likely significant adverse effects on the environment, and
in particular, on threatened fish species—and alternatives thereto. In addition to the
deficiencies described below, the inadequacies of the Chambers Creek Draft EA are described
throughout these comments—including those regarding the failure of the HGMPs to comply

with the 4(d) Rule standards—and by the other materials submitted herewith.
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A. The Description of the Purpose and Need is Inadequate.

The purpose and need statement is a crucial part of crafting and evaluating a
reasonable range of alternatives because only a sufficiently broad statement will allow full
development of an adequate range of alternatives. See, e.g., Simmons v. U.S. Army Corps,
120 F.3d 664 (7th Cir. 1997); Davis v. Mineta, 302 F.3d 1104, 1118 (10th Cir. 2002).
Agencies cannot unnecessarily limit or interpret their purpose and thereby place unnecessary
limits on the range of alternatives. 1d.; see also Van Abbema v. Fornell, 807 F.2d 633, 638
(7th Cir. 1986), see also ‘llio’ulaokalani Coalition v. Rumsfeld, 464 F.3d 1083 (9th Cir.
2006).

NMFS’ description of the purpose and need is too vague to conduct any meaningful
analysis of the alternatives. NMFS describes its purpose of the action as to:

Ensure the proposed hatchery programs comply with requirements of the ESA;

Meet NMFS’s tribal treaty rights trust and fiduciary responsibilities; and

Work collaboratively with WDFW and tribal co-managers to protect and conserve

listed species.

WDFW and the Tribal co-managers’ purpose and need for the Proposed Action is two-fold:

Comply with requirements of the ESA; and

Continue operation of on-going hatchery programs to provide tribal and recreational

harvest opportunity for steelhead in the Dungeness, Nooksack, and Stillaguamish

River Basins (Chambers Creek Draft EA, pp. 5-6).

However, NMFS does not provide any quantitative description of what is necessary to
achieve these objectives. This stems, in part, from the absence of an approved recovery plan

for Puget Sound steelhead and the failure to complete the Puget Sound Hatchery DEIS with
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an attendant comprehensive cumulative effects analysis. NMFS’ failure to adequately define
the purpose and need of the programs prevents any meaningful evaluation of the alternatives.

In the recently withdrawn Puget Sound Hatchery DEIS, NMFS stated that “as a matter
of policy, [NMFS] will accept some impacts that may result in increased risk to the listed
species to provide limited tribal fishing opportunity. This approach recognizes that the treaty
tribes have a right to conduct their fisheries within the limits of conservation constraints.”
Puget Sound Hatchery DEIS. at p. 1-9. Yet, neither in that document nor in the Chambers
Creek Draft EA does NMFS provide any quantitative criteria related to risk to the ESA-listed
species at issue nor any description of quantitative criteria by which NMFS determines how
tribal fisheries contribute to such “increased risk,” nor how that incremental level of risk is
determined and how it is further determined that the incremental risk falls within the
“conservation constraints.” Similarly, the Chambers Creek Draft EA provides no description,
quantitative or otherwise, of what level of “fishing opportunities” are necessary or
appropriate. The failure to provide such criteria is inevitable, given NMFS’ refusal to develop
and apply a proper, comprehensive cumulative effects and alternative analysis that would be
required of an EIS.

As we noted in our comments to the Puget Sound Hatchery DEIS on these issues, in
order to evaluate the alternatives for hatchery production, there needs to be a common
currency in terms of which each alternative is measured in order that the probable outcomes
of adopting one or another of the alternatives can be estimated and compared to one another.
The requisite currency must be objective and quantitative if the comparison is to provide a
basis for sound and responsible public decision making, as intended by NEPA. Where several
objectives are to be pursued—for example, avoiding extinction, preserving the genetic

diversity, fitness, and evolutionary potential of the extant wild salmon and steelhead
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populations, meeting Federal trust responsibilities to treaty tribes—these objectives must also
be interpreted in terms of a common currency that is directly relevant to ESA concerns and
evaluated accordingly. The Chambers Creek Draft EA fails to approach the comparison of
alternatives in this way.

B. The Chambers Creek Draft EA Does not Take a Hard Look at the Effects
of the Hatchery Programs and Alternatives Thereto.

The Chambers Creek Draft EA fails to take a hard look at the effects of the hatchery
programs and alternatives thereto.

The Chambers Creek Draft EA is deficient because it does not evaluate whether any of
the alternatives will satisfy all the requirements for approval under the 4(d) Rule. The Ninth
Circuit Court of Appeals has observed:

“In order to decide what kind of an environmental impact statement need be
prepared, it is necessary first to describe accurately the ‘federal action’ being
taken.” Thus, just as “where an action is taken pursuant to a specific statute,
the statutory objectives of the project serve as a guide by which to determine
the reasonableness of objectives outlined in an EIS,” so too do the statutory
objectives underlying the agency’s action work significantly to define its
analytic obligations. Put differently, because “NEPA places upon an agency
the obligation to consider every significant aspect of the environmental impact
of a proposed action,” the considerations made relevant by the substantive
statute driving the proposed action must be addressed in the NEPA analysis.

Or. Natural Desert Ass’n v. Bureau of Land Mgmt., 625 F.3d 1092, 1109 (9th Cir. 2010)
(internal citations omitted). NMFS’ proposed approval of the HGMPs is governed by Limit 6
of the 4(d) Rule—50 C.F.R. § 223.203(b)(6). Under this regulation, NMFS may approve the
HGMPs where:

(i) The Secretary has determined pursuant to 50 CFR 223.209 and the

government-to-government processes therein that implementing and enforcing

the joint tribal/state plan will not appreciably reduce the likelihood of survival

and recovery of affected threatened ESUs.

(it) The joint plan will be implemented and enforced within the parameters set

forth in United States v. Washington or United States v. Oregon.
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50 C.F.R. § 223.203(b)(6). The Chambers Creek Draft EA does not include an analysis of
whether the alternatives will appreciably reduce the likelihood of survival and recovery of
threatened salmonids. Instead, NMFS has indicated that it will make this determination after
it receives public comments. This does not fulfill the requirements of NEPA and it frustrates
the ability of the public to understand and comment on NMFS’ proposed action and
alternatives thereto.

A complete and accurate quantitative risk assessment is necessary to fulfill NEPA'’s
mandate to take a “hard look” at the environmental consequences of the hatchery programs.
The Chambers Creek Draft EA is deficient for failing to conduct any quantitative risk
assessment of the various alternatives. For example, risks to listed salmon and steelhead are
neither described in an appropriately quantitative manner, nor in terms clearly related to
relevant categories of the ESA, such as take, recovery, risk of extinction, or jeopardy, that are
the categories directly relevant to NMFS’ evaluation of the HGMPs. Nor are risks described
quantitatively in terms of the Viable Salmonid Population (“VVSP”) parameters or in terms of
critical or viable thresholds of abundance.

The Chambers Creek Draft EA fails to provide an appropriately detailed cost-benefit
analysis of the subsidy of tribal harvests that is to be provided by the hatchery programs in the
three rivers that are the subject of the HGMPs. This is surprising in light of the very low
tribal harvest numbers provided in Tables 3.3.1.1, Section 3.3 of each of the HGMPs.
Average tribal steelhead harvests in each of the three rivers since 2000/2001 have averaged
less than 35 fish for average smolt release levels at or near the levels proposed in each of the
HGMPs. This surely warrants a substantive economic cost-benefit analysis that can only

occur in the context of an alternatives analysis in an EIS.
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The Chambers Creek Draft EA fails to account for the significant “high to moderate”
risk of extinction of the majority of Puget Sound steelhead populations, including the
Dungeness and Stillaguamish Rivers, described by NMFS’ own Puget Sound Technical
Recovery Team (PSSTRT 2013, pp. 36 — 89), and the likely similar extinction risk of the
Nooksack in view of the lack of spawner and run size trend data noted by the PSSTRT. Thus
the EA does not appropriately consider or address the best currently available scientific data.

C. The Action Area is Too Narrow.

NMFES’ proposed action area is drawn too narrowly because it ignores the effects that
hatchery fish will have outside of the area where the hatchery steelhead would be released.
The hatchery fish will travel beyond these areas and harm wild fish far outside of the action
area. NMFS should have drawn the action area to include the full range of the hatchery fish
to ensure that all of the true effects of the proposed action were considered. At a minimum,
NMFS should have considered the recommendation in the recent HSRG Report to Congress
(Hatchery Scientific Review Group. 2014. On the Science of Hatcheries: An updated
perspective on the role of hatcheries in salmon and steelhead management in the Pacific
Northwest) that segregated hatchery programs acclimate and release smolts in lower river
reaches to concentrate fishing for returning hatchery adults and reduce the likelihood of
uncaught hatchery adults straying onto upstream wild spawning grounds.

D. NMES Has Relied Upon Faulty Assumptions.

NEPA requires that agencies provide high quality information before making
decisions and taking actions. W. Watersheds Project v. Kraayenbrink, 632 F.3d 472, 492 (9th
Cir. 2011). Yet the Chambers Creek Draft EA relies upon a series of false assumptions and

questionable scientific conclusions to analyze and eliminate alternatives from consideration.
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The Chambers Creek Draft EA relies on monitoring, evaluation, and adaptive
management—some of which is described in the HGMPs that is not funded and not
reasonably likely to occur. In particular, NMFS ignores recent information from WDFW
regarding its budget for the next biennium that indicates the agency will have to cut its current
budget and will have to reduce or eliminate funding for monitoring hatchery impacts.

E. NMFES Cumulative Impacts Analysis is Insufficient.

The Chambers Creek Draft EA is deficient because it does not adequately evaluate
cumulative impacts. Notably, NMFS has not addressed the cumulative impacts—such as
those to the Puget Sound steelhead DPS and the Puget Sound Chinook salmon ESA—from
the cumulative effects of hatchery programs throughout the Puget Sound region.

In addition to the proposed action, agencies must consider other actions, “which when
viewed with other proposed actions have cumulatively significant impacts.” 40 C.F.R. §
1508.25(a)(2). A cumulative impact is defined as “the impact on the environment which
results from the incremental impact of the actions when added to other past, present, and
reasonably foreseeable future actions regardless of what agency (Federal or non-Federal) or
person undertakes such actions.” 40 C.F.R. § 1508.7. Cumulative impacts include direct as
well as indirect effects, “which are caused by the action and are later in time or farther
removed in distance, but are still reasonably foreseeable.” 40 C.F.R. § 1508.8(a).

The Chambers Creek Draft EA ignores the long-term foreseeable cumulative impacts
of the proposed actions on fish species

The cumulative impacts discussion admits some of the significant adverse effects that
climate change will pose to the environment and ESA-listed fish species. Some of these
effects, such as increased incidence of disease breakouts and virulence in juveniles, will be

exacerbated by the increased effects of disease and pathogens introduced by the hatchery
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programs. The Chambers Creek Draft EA’s cumulative impacts conclusion is based upon the
false assumption that the monitoring and adaptive management program would protect ESA-
listed species and mitigate potential adverse cumulative impacts. As these comments
explained, the adaptive management and monitoring programs are insufficient and unfunded,
and therefore unlikely to occur at all or in a timely enough manner to identify adverse impacts
on listed species and take appropriate corrective action. Therefore, the Chambers Creek Draft
EA has wrongly relied on these programs to ignore the significant impact of cumulative
impacts. As a result, the Chambers Creek Draft EA fails to propose any limitations on the
proposed actions or less harmful alternatives.

Finally, the Chambers Creek Draft EA fails to account for the cumulative impacts
resulting from other hatchery programs in the Puget Sound region, including other Chambers
Creek steelhead hatchery programs. Many of these programs have been operating without
4(d) Rule approval and are currently under review by NMFS.

F. Concerns Regarding the Evaluation of Genetic Risks.

The Estimates of Hatchery-to-Wild Gene Flow and related impacts of segregated
steelhead hatchery programs on wild steelhead in the HGMPs and Chambers Creek Draft EA
are problematic and incomplete.

There are at least six mechanisms whereby segregated hatchery steelhead programs
may cause harm to local wild steelhead populations or other ESA-listed salmonids: 1) direct
gene flow (introgression) from returning hatchery-origin adults spawning with wild adults; 2)
reduction in the adult abundance of the wild population that results from progeny of hatchery-
wild mating surviving to return as adults at lower rates than progeny from wild-wild mating;
3) competitive interactions between wild and hatchery adults on the spawning ground that

may result in wild adults spawning in less optimal locations than were no hatchery-origin
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adults present on the spawning grounds; 4) competitive interactions in juvenile rearing
habitats between progeny of wild-wild mating and progeny of hatchery-wild and hatchery-
hatchery mating in the wild resulting in reduced growth and survival of progeny of wild-wild
mating; 5) competition and predation from residualized (non-migrating) hatchery smolts on
smaller wild juvenile steelhead, Chinook and coho salmon; and, 6) spawning of precocial
residulized hatchery smolts with wild adults.

Any of these mechanisms alone or in combination with one another lead to reduced
fitness of wild born individuals and reduced abundance and productivity of the local wild
population. Each can contribute to preventing or inhibiting the rebuilding of early-returning
and/or early spawning wild winter-run steelhead life histories that have been impacted by the
past release of CC hatchery smolts and harvest directed at returning hatchery-origin adults.
The Chambers Creek Draft EA and the HGMPs are generally silent on the issue of the loss of
the early returning component of Puget Sound wild winter-run steelhead populations and fail
to account for and address this impact. This is one more reason why these three hatchery
programs cannot be appropriately evaluated in the absence of an EIS.

The Chambers Creek Draft EA (Appendix) and the individual HGMPs attempt to
address the first mechanism by estimating the extent of past gene flow from each of the
Chambers Creek hatchery programs to the respective local wild populations. They do so by
relying on two methods developed and employed by WDFW for this purpose, a complex
method of analyzing genetic tissue sample data developed by Dr. Ken Warheit and described
in a Report by Dr. Warheit dated November 14, 2014 (Warheit Report) and an indirect
method based on estimates of wild and hatchery adult return data described by Scott and Gill
(2007) in the Washington State Steelhead Management Plan (Scott-Gill method). There are

several reservations and potential problems with both methods that render reliance on them by
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the HGMPs and the Chambers Creek Draft EA questionable with regard to estimating the
degree of risk the three programs pose to their respective wild populations. We devote the
reminder of this section of comments to describing the basic concerns with both methods.

1. The Scott-Gill Method.

The Scott-Gill method estimates the maximum potential gene flow from hatchery-wild
mating by estimating the proportion of the total number of matings in the wild that occur
between wild and stray returning hatchery adults. The total number of matings in the wild
include stray hatchery adult males and females mating with one another (HH), wild males and
females mating with one another (WW), wild females mating with stray hatchery males and
stray hatchery females mating with wild males (HW). Thus, the Scott-Gill method estimates
HW/(HH + HW + WW). HW mating can only occur between the proportion of the total
spawning time of stray hatchery fish that overlaps in time with the total spawning time of wild
fish. The method then assumes (not unreasonably) that the actual proportion of the wild
spawning escapement that actually mates with stray hatchery fish will be the result of random
mating of between the fraction ON of the total wild spawning escapement that occurs within
the period of overlap and the fraction OH of the total stray hatchery escapement that occurs
within this period. Where pHOS is the proportion of the total natural spawning escapement
that are hatchery strays the proportion PW of the total wild spawning escapement that actually
mates with stray hatchery-origin fish is
(pHOS*ON*OH)/[pHOS*OH + (1-pHOS)*ON]  (equation (1) on page 107 of the EA).
The actual amount of gene flow from hatchery fish to the wild population from these matings
will then depend on the fitness of the offspring produced, the rate at which the progeny

survive to return and spawn as adults.
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Controversially, WDFW, the authors of the HGMPs, assume that the period of overlap
is a small proportion of the total period of spawning of both stray hatchery fish and wild fish.
Conventionally and as a matter of recent policy, WDFW (and the HGMPs) assume that wild
winter steelhead begin spawning no earlier than March 15 and may extend into early June.
The spawning of stray hatchery fish begins in December with the majority of spawning
occurring in December and January. Consequently, the HGMPs estimate that ON and OH are
each relatively small, on the order of 5%, the values used in the Appendix of the Chambers
Creek Draft EA as an example in an effort to illustrate the insignificance of this interbreeding.
If pHOS is 5% (the maximum recommended for segregated hatchery programs by the HSRG)
and OH and ON are also 5%, the proportion of HW mating would be
(0.05*0.05*0.05)/(0.05*0.05 + 0.95*0.05) = 0.000125/0.05 = 0.0025 (.25%, one quarter of
one percent).

As the HGMPs, Chambers Creek Draft EA, and others have noted it may be very
difficult to conduct field surveys of steelhead spawning during the entire span of time of
spawning by winter steelhead. But WDFW?’s assumption that no wild spawning occurs in
Puget Sound rivers and streams prior to March 15 is not based on strong empirical evidence
because no effort has been expended in the recent past or currently to survey steelhead
spawning streams between December and the middle of March and to attempt to determine
the origin (hatchery or wild) of steelhead spawning during this period. After March 15,
spawning surveys are either aerial surveys or estimates based on estimates of total returns and
harvest, not systematic ground-base surveys intended to document actual spawning activity
much less attempt to identify spawning involving stray hatchery males and females.

As part of these comments, we are submitting two documents with data pertaining to

this issue: a monograph titled “The reproductive ecology of Oncorhynchus mykiss in tributary
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streams of the mid Skagit River Basin” by Mr. Bill McMillan, and a Master of Science thesis
at the School of Fisheries and Aquatic Sciences at the University of Washington “Hatcheries,
phenology, and families: juvenile steelhead ecology in Forks Creek, Washington” by Ms.
Marissa H. Jones, on whose Committee Dr. Warheit served. The McMillan monograph
provides data for tributaries of the middle Skagit River showing significant spawning of wild
steelhead as early as January, spawning by female hatchery steelhead with resident and/or
wild males. Chapter 1 of the Jones thesis provides data based on genetic samples from 602
juvenile steelhead sampled from rearing locations throughout the Forks Creek basins showing
that over 30% were hybrid offspring of Chambers Creek origin hatchery fish from the Forks
Creek hatchery and wild steelhead. The comments submitted by Tout Unlimited (authored by
John McMiillan) on the Puget Sound Hatchery DEIS present additional data that cast doubt on
the unverified assumption of a narrow period of overlap between the spawning times of stray
CC hatchery and wild steelhead.

The Scott-Gill method also does not account for spawning by precocial (sexually
mature) male residual hatchery smolts that become resident fish that spawn as “sneaker
males” with wild female steelhead. The method also treats all “wild” or natural-origin
steelhead that are assumed to be in the post-March 15 period of spawning as pure wild fish,
that have not recently been introgressed by hatchery genes. But surviving progeny of either
HH or HW mating in the previous generation may return and spawn within the same period of
time as do wild steelhead, whether or not this period extends prior to March 15. Some or all
of these putatively wild fish will spawn within the period of wild spawning that does not
overlap with stray hatchery spawning, whatever that latter period may truly be, but they will

be erroneously classified by the method as “wild” spawners.
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Finally, the Scott-Gill method does not recognize the demographic impact to wild
steelhead populations from HW spawning and the lower fitness that progeny of these matings
are likely to have. Despite the cynical attempt in the Appendix of the Chambers Creek Draft
EA to ridicule the importance of this matter (Chambers Creek Draft EA, pp. 106-108), wild
steelhead that spawn with hatchery fish at the expense of spawning with wild steelhead (the
only mechanism after all by which hatchery gene flow to the wild population can occur) will
produce fewer returning adult offspring to contribute to the productivity and abundance of the
wild population in the future than they would have had they instead spawned with a wild
steelhead. The HGMPs and Chambers Creek Draft EA acknowledge (as does Dr. Warheit in
the Warheit Report) that progeny of HW (and also HH) mating will survive at a lower rate
than progeny of WW mating. This rate is most likely no greater than 50% the rate of progeny
of WW mating and perhaps as low as 5% (The Warheit Report employs a lower estimate for
this rate of 8.4%; the HGMPs adopt this value for progeny of HH spawners and adopt a range
between 8.4 and 54% for progeny of HW spawners). The absolute number of wild adults that
are lost to this process will certainly depend on the extent of the period of overlap between
hatchery and wild spawning times, as the Appendix to the Chambers Creek Draft EA argues.
But that does not at all alter the fact that this is a numeric loss to the wild population that
affects both the abundance and the productivity of the wild population and must be accounted
for as one of the impacts from hatchery-to-wild gene flow. And as the data we provide in
supporting documents and comments submitted by others shows, the harmful impact from
this process alone is likely to be considerable. It will be particularly damaging to small
populations like the Dungeness.

All three HGMPs addressed in the Chambers Creek Draft EA employ this method (in

section 2) to provide estimates of gene flow from the hatchery to the wild steelhead
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population. All rely upon the policy assumption that no wild spawning occurs prior to March
15 and that little if any hatchery spawning occurs after March 15. This assumption is not
supported by any appropriately detailed on-the-ground surveying of steelhead spawning prior
to March 15 or the composition of spawners as to hatchery or wild origin of any surveys that
are conducted prior to March 15. As described in McMillan 2015 and comments submitted
by Tout Unlimited (authored by John McMillan) on the Puget Sound Hatchery DEIS, this
assumption is false and the magnitude of the error may be considerable. Any such error
would result in an under-estimation of gene flow from the hatchery to the wild population.
The extent of gene flow estimated by the Scott-Gill method is likely to be under-
estimated even were the period of overlap is narrow as assumed by WDFW policy. This is
because the timing of river-entry and spawning of natural-origin (F1 or later generation)
spawners that were progeny of HH spawning in the wild and those that were progeny of HW
spawning will be similar if not identical to that of wild (WW) spawners. While returning
adults produced in the hatchery may return early and may spawn in the wild early (in
December or January), the return timing of progeny from natural spawning will be determined
to a significant extent by the water temperatures they experienced during incubation and early
rearing in the river. This will result in the majority of such (HH and HW) progeny returning
later than fish produced in the hatchery. If, in fact, it were true that all wild, natural-origin
spawning does not occur prior to March 15, it will be highly probable that progeny of HH and
HW mating in the wild will also not spawn earlier than March 15, and thus will overlap
completely with the wild population. However, the Scott-Gill method ignores this by simply
assuming that any spawner that spawns after March 15 is wild fish (the result of WW
spawning in the preceding generation). By relying on these assumptions, the HGMPs under-

estimate the potential gene flow from the hatchery to the wild population.
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For these reasons, the Scott-Gill method as employed in each of the HGMPs and
Chambers Creek Draft EA is very likely to under-estimate hatchery-to-wild gene flow in
addition to failing to account for the demographic impact of the lower reproductive success of
progeny of HH and HW mating in the wild.

2. The Warheit Method.

The Warheit Report is a technically complicated analysis aimed at improving the
accuracy of estimates of hatchery-to-wild gene flow (introgression) based on genetic sample
data used in the model-based genetic clustering program STRUCTURE. The analysis is
creative and certainly holds promise to improve the accuracy of estimates of gene flow when,
as is currently the case, reliance must be placed on less-than-ideal data. However, the
methods developed by Dr. Warheit remain to be perfected and currently there are
shortcomings to the analyses that need to be addressed before the estimates reported in
Section 3 of the Report and two of the three HGMPs (Nooksack/Kendall Creek and
Stillaguamish/Whitehorse Ponds), and relied upon in the Chambers Creek Draft EA, can be
taken at face value. In addition, as noted in the Appendix to the Chambers Creek Draft EA,
the method has not yet been subjected to a proper independent peer review. We note several
issues that warrant further examination. Our primary concern with the methods developed in
the Report is that they are do not take a complete account of the key uncertainties in the
estimated values of gene flow estimated by the method and as a consequence are
insufficiently risk-averse with respect to the viability of the affected wild steelhead
populations.

First, the method described in Section 1 to estimate the level of genetic diversity
between the original wild Chambers Creek steelhead populations (from which the segregated

hatchery stock was founded) and northern Puget Sound wild steelhead populations at the time
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of the development of that hatchery stock in 1950 likely under-estimates that diversity. As
Dr. Warheit explains, it is important to estimate the level of genetic diversity between wild
Puget Sound steelhead populations immediately prior to the widespread release of Chambers
Creek origin hatchery fish in order to estimate the extent to which that diversity has been
reduced by gene flow from the segregated hatchery stock to wild steelhead populations. If
this “historic” level of diversity can be credibly estimated, the assignment error that arises
when STRUCTURE is used to estimate gene flow and that is caused by the genetic similarity
resulting from post-1950 hatchery gene flow can be corrected. Dr. Warheit undertakes to
accomplish this by simulating ancestral populations and their divergence from one another at
various points in time, beginning with a single post-glacial parental population and
terminating in 1950 with three wild populations representing 1) northern Puget Sound winter
steelhead, 2) Chambers Creek winter steelhead, and 3) lower Columbia River summer-run
steelhead. From these three populations, three introgressed populations created from pairings
of the three base populations are created. These six simulated populations are used in Section
2 to test the accuracy of STRUCTURE in estimating introgression.

The main problem with this exercise is the basis on which the target level of genetic
diversity (measured by Fst between the three populations across all SNP loci used in the
simulation) at the end of the simulation (representing 1950, the “pre-hatchery” phase) is
determined. The critical level of diversity is that between the simulated northern Puget Sound
and Chambers Creek populations. Dr. Warheit appears to use the level represented by recent
empirical samples from northern Puget Sound populations that likely have had their historic
diversity reduced by introgression by Chambers Creek hatchery steelhead since 1950 and
also, perhaps, from genetic drift due to reductions in effective from reductions in census

populations since 1950.
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The reported level of diversity between Chambers Creek hatchery and northern Puget
Sound wild steelhead of Fst approximately 0.02 is likely much smaller than it was in 1950.
The lower the true pre-hatchery phase Fst between Chambers Creek and North Puget Sound
wild steelhead the more difficult it will be for STRUCTURE to estimate admixture
(introgression by hatchery genes) and the more difficult it will be to account and correct for
assignment error. The greater the true pre-hatchery phase level of Fst between the two
populations is, the more accurate STRUCTURE estimates of admixture will be and the easier
it will be to identify and correct the assignment error.

A preferable approach would be to examine other data for wild steelhead to determine
the general pattern of Fst versus distance-between-populations. At the very least a sensitivity
analysis should be conducted that repeats the simulations of section 1 using a number of
historically plausible Fst values greater than 0.02, up to at least 0.08. For example, the recent
papers by Garza et al 2014 on the genetic diversity of California steelhead (cited in the
Warheit Report) and by McPhee et al 2007 and 2014 on Kamchatka steelhead provide
information of Fst between wild steelhead populations and distances. Both provide evidence
that Fst values between steelhead populations separated by distances equal to those by which
northern Puget Sound populations are separated from Chambers Creek are generally greater
than 0.02 or 0.03.

Section 1 of the report then employs the simulated population data from Section 1 to
estimate various error rates when STRUCTURE is used to estimate introgression. By
identifying the errors (since the true values of every individual in each of the simulated
populations is known with certainty) one can then consider how best to correct the nominal
STRUCTURE assignments to minimize if not eliminate the errors. Essentially, Dr. Warheit

identifies a cutoff point for the level of introgression estimated by STRUCTURE for each
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individual above which to consider an individual as introgressed and below which to consider
it as pure wild or pure hatchery.

This approach to correcting STRUCTURE assignments for known or estimable kinds
of estimation error is important. However, what is not discussed by Dr. Warheit or by NMFS
in its discussion of the report in the Appendix of the Chambers Creek Draft EA is that any
criterion for determining a cut-off point for determining introgression will involve a policy
decision. This policy decision should reflect the priority managers assign to making or not
making one or another kind of error. Dr. Warheit chooses a standard statistical criterion to
reduce the mean squared overall assignment error (OER) (including a weighted “No Call”
error rate that can be ignored in this context). This criterion treats each type of assignment
error as equally good or bad. For example, failing to assign a hatchery fish to the hatchery
group is as bad as failing to assign and admixed (HW) individual to the HW group. When the
primary conservation issue is to protect wild steelhead from introgression from hatchery fish,
and when perfect correction of all possible types of assignment error is not possible, a
management policy choice must be made regarding the most appropriate way to minimize the
worst kind of error. This is unlikely to be minimizing OER. In any event an explicit
sensitivity analysis of several different criteria for identifying the cutoff threshold needs to be
examined. This, of course, requires repeating much of the analysis of the entire report for
each different candidate criterion. But, given the approach of the report, this simply must be
done to identify the best approach to correcting the errors that are of concern.

Section 2 of the report is technically the most difficult. Its principal objective is to
develop an approach to using the estimates of expected assignment errors from the simulated
data in Section 1 to adjust STRUCTURE estimates of introgression from actual empirical

genetic samples. The method relies on resampling data simulated using actual sample data
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from Puget Sound steelhead populations and estimate assignment errors (using the cutoff
value estimated in Section 1) for these data using a linear regression on the re-sampled
simulated data and maximum likelihood estimation of the regression parameters. Confidence
limits on the Maximum likelihood value (MLE) of the estimated error rates are also estimated.
What is produced is a MLE point estimate of the level of introgression for each individual in
each sample analyzed. This is the estimated level of introgression (from the STRUCTURE
analysis) using the cutoff value estimated in Section 1, but now with a set of confidence limits
attached.

Our concern with Section 2 is twofold. First, the maximum likelihood approach does
not properly represent the uncertainty of the estimate of the level of introgression. The
confidence limits surrounding the MLE point estimate only reflect how well the point
estimate is estimated. It says nothing about the probability of the MLE, other than that it is a
maximum given all of the assumptions surrounding the particular statistical procedure that
produced the point estimate. It does not provide information, for example, about the
probability that the actual level of introgression is 10% greater or less than the MLE point
estimate. To properly judge the uncertainty of the estimated level of introgression — and thus
the risk to wild steelhead posed by introgression — a probability distribution of the level of
introgression (whose maximum value may be the MLE point estimate) is needed. The second
concern we have is that the report considers to “call” any MLE point estimate of introgression
whose 90% confidence intervals (C.l.) are greater than 0.25 “uncertain”. But no explicit
description of what this actually means in a management context accompanies this decision.

The implication in the context of the use of this approach to the actual population data
in Section (an reported in the Kendall Creek and Whitehorse Ponds HGMPs) is that any such

point estimate is equivalent to zero (i.e., no introgression), and certainly any point estimate
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whose lower Cl is equal to or less than 0. While Dr. Warheit does not explicitly state this, it
is left open to managers to do so. Again, such a management interpretation requires an
explicit policy decision, one which would be highly debatable, and one which NMFS should
therefore question and scrutinize very closely — but does not. Further, an alternative
probabilistic analysis of the error of estimating the level of introgression would permit a more
informed management decision of how to treat estimates of introgression level that have
broad distributions. Consider, for example, an error-corrected estimate of introgression with a
most probable value of 0.15 that had a normal distribution with 5% of the left tail of the
distribution below 0 and 5% of the right tail above 30%. It would make sense to ask, “what is
the probability that the level of introgression is less than 10% or greater than 25%”. The
likelihood method developed in section 2 and employed on the real data in section 3 simply
does not adequately reflect the remaining uncertainty and permit it to be accounted for in a
risk-averse way. These shortcomings are correctable, but require considerably more research
and exploratory analyses. In view of the risk that introgression poses to wild Puget Sound
steelhead, NMFS should be more cautious in its acceptance of the results reported in section 3
of the report and in the two HGMPs.

V. The HGMPs Do Not Meet the 4(d) Rule Requirements.

A. The HGMPs do not Comply with the Limit 5 Criteria.

NMFS’ regulations require that public comment be taken as to whether HGMPs
submitted as part of a joint plan under Limit 6 of the 4(d) Rule meet the criteria of Limit 5.
NMFS’ 4(d) Implementation Guidance indicates that NMFS will evaluate HGMPs submitted
under Limit 6 in the same manner as it evaluates HGMPs submitted under Limit 5. NMFS
should decline to approve the joint plan because the HGMPs do meet the criteria of Limit 5 of

the 4(d) Rule.
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1. The HGMPs do not have Clearly Stated Objectives.

The first criterion of Limit 5 of the 4(d) Rule requires that:

The HGMP has clearly stated goals, performance objectives, and performance

indicators that indicate the purpose of the program, its intended results, and

measurements of its performance in meeting those results. Goals shall address
whether the program is intended to meet conservation objectives, contribute to

the ultimate sustainability of the natural population, and/or intended to

augment tribal, recreational, or commercial fisheries. Objectives should

enumerate the results desired from the program that will be used to measure

the program’s success or failure.

50 C.F.R. § 223.203(b)(5)(i)(A). The HGMPs submitted as part of the joint plan do not meet
these requirements.

All HGMPs state goals and objectives in vague, general terms and phrases that ignore
relevant and substantive biological issues that arise in conservation contexts.

Regarding the preservation of genetic diversity, which is a fundamental and critical
performance and monitoring variable, none of the HGMPs provide specifics regarding the
kind(s) of genetic markers to be measured, how many loci for each marker are to be
measured, what genetic parameters are to be monitored using the markers (expected and
observed levels of heterozygozity, allelic richness, etc.), and what target levels of genetic
parameters are to be achieved. As a result, none of the HGMPs can state what corrective
actions will be taken when target levels of genetic diversity are not attained.

Moreover, none of the HGMPs provide any substantive text that explains the
relationship of listed performance indicators to associated performance standards and goals.
No proper justification is provided for the indicators and standards. Rather, goals, standards,

and indicators are largely simply asserted.

2. The HGMPs do not Utilize the Concepts of Viable Salmonid
Populations.

The second criterion of Limit 5 of the 4(d) Rule requires that:
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The HGMP utilizes the concepts of viable and critical salmonid population

threshold, consistent with the concepts contained in the technical document

entitled “Viable Salmonid Populations” (NMFS, 2000b). Listed salmonids

may be purposefully taken for broodstock purposes only if the donor

population is currently at or above the viable threshold and the collection will

not impair its function; if the donor population is not currently viable but the

sole objective of the current collection program is to enhance the propagation

or survival of the listed EUS; or if the donor population is shown with a high

degree of confidence to be above critical threshold although not yet

functioning at viable levels, and the collection will not appreciably slow the

attainment of viable status for that population.

50 C.F.R. § 223.203(b)(5)(i)(B). The HGMPs submitted as part of the joint plan do not
adequately utilize the Viable Salmonid Population (*\VVSP”) concepts and do not meet these
requirements.

The three HGMPs (in section 2.2.2) state the preliminary critical and viable abundance
thresholds identified by the Puget Sound Steelhead Technical Recovery Team. However, the
HGMPs fail to note that these thresholds apply to a recovered population and do not discuss
how these abundance levels should be related to the current depressed conditions of the
populations. As already noted in these comments, in the absence of a Puget Sound-wide
steelhead recovery plan, it is impossible to accurately related the current abundance of wild
steelhead in each of the three rivers to interim recovery thresholds and to appropriately
evaluate the impacts of the proposed Chambers Creek hatchery programs on the role each

population may have in the recovery of the Puget sound steelhead DPS.

3. The HGMPs do not Minimize Harm to Wild Populations.

The fifth criterion of Limit 5 of the 4(d) Rule requires that:
The HGMP evaluates, minimizes, and accounts for the propagation program’s
genetic and ecological effects on natural populations, including disease
transfer, competition, predation, and genetic introgression caused by the
straying of hatchery fish.
50 C.F.R. § 223.203(b)(5)(i)(E). The HGMPs submitted as part of the joint plan do not meet

these requirements.
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The steelhead programs do not adequately acknowledge the risk of fitness loss that is
likely to be caused by the steelhead program and, therefore, does not consider appropriate
monitoring and measures to detect and avoid such impacts. The HGMPs are also silent on the
possible impacts on wild steelhead of the fisheries targeting hatchery steelhead in each of the
three rivers. The HGMPs note that recreational fisheries are catch-and-release (C&R), but do
not discuss either C&R mortality or the impact of C&R on the reproductive success of
steelhead, despite significant relevant literature on Atlantic salmon showing impaired
reproductive success steelhead-sized adults caught and released (Richard et al. 2013 and
references therein). Nor do the HGMPs acknowledge the fact that tribal net fisheries (and
also perhaps hook-and-line fisheries) are non-selective and that tribal catch likely includes
wild steelhead. The HGMPs do not provide any information regarding how the tribal catch is
monitored, including whether or not WDFW staff are able to visually inspect any of the tribal
catch that may be reported to them.

4. The HGMPs Lack Adequate Monitoring and Evaluation.

The eighth criterion of Limit 5 of the 4(d) Rule requires that:
Adequate monitoring and evaluation exist to detect and evaluate the success of
the hatchery program and any risks potentially impairing the recovery of the
listed ESU.
50 C.F.R. § 223.203(b)(5)(i)(H). The HGMPs do not meet these requirements.
There is not adequate monitoring and evaluation of the hatchery programs’ success

and risks to listed species.

5. The HGMPs do not Include Adequate Adaptive Measures.

The ninth criterion of Limit 5 of the 4(d) Rule requires that:
The HGMP provides for evaluating monitoring data and making any revisions

of assumptions, management strategies, or objectives that data show are
needed.
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50 C.F.R. § 223.203(b)(5)(i)(I). The HGMPs do not meet these requirements.

The failure of the HGMPs to identify relevant measureable genetic and life
history parameters and to specify corresponding quantitative threshold or target levels
to avoid risks to listed populations means that no adaptive measures exist for altering
program practices in the light of data. Even were some adaptive measures provided,
the absence of adequate and/or assured funding of the essential monitoring activities
means that the data necessary to implement adaptive measures will not be obtained in
an appropriately timely manner, which is tantamount to having no adaptive
management at all. However, in general the HGMPs provide no explicit set of
decision procedures or protocols by which monitoring data will be acquired, analyzed,
and by which program practices are to be changed based on the results of those
analyses.

B. The Joint Plan Does not Meet the “No Jeopardy” Standard.

The HGMPs submitted under Limit 6 of the 4(d) Rule as a joint plan may be approved
only if the implementation and enforcement of the joint plan will not appreciably reduce the
likelihood of survival and recovery of affected threatened ESUs. 50 C.F.R. §
223.203(b)(6)(i). The submitted HGMPs do not meet this requirement. In the absence of an
approved Puget Sound-wide steelhead recovery plan, it is arguably impossible to determine
that any level of release of Chambers Creek-origin hatchery steelhead into any of the three
rivers for which HGMP approval is sought will not jeopardize the Puget Sound steelhead
DPS.

VI.  Incorporation of Documents.
In addition to the comments provided herein, the Commenters hereby incorporate with

this reference the comments of Bill McMillan submitted May 3, 3015, and the materials
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attached hereto. These comments and materials provide further details regarding the issues
and concerns addressed herein.

Thank you for your consideration of these comments.
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16-Apr-11 46.9 35.1 | 0.22 2,410 Finney still too discolored to survey

17-Apr-11 48.9 35.1 | 0.12 2,300 0 above Rexall Ck relatively clear

18-Apr-11 52 32 0.03 1,960

19-Apr-11 52 33.1 | 0.26 1,770

20-Apr-11 52 33.1 | 0.07 1,610

21-Apr-11 53.1 34 0.05 1,580 0 0 0

22-Apr-11 46.9 35.1 [ 0.18 1,490

23-Apr-11 61 351 |0 1,430

24-Apr-11 70 36 0 1,440 0

25-Apr-11 57 37.9 | 0.03 1,660 0

26-Apr-11 50 39.9 | 0.29 2,140

27-Apr-11 57.9 39.9 | 0.21 1,980 0

28-Apr-11 52 37.9 | 0.36 2,150 Birdsview gage had 0.625” rain in 36
hours

29-Apr-11 50 36 0.07 1,930

30-Apr-11 55.9 37.9 | 0.03 1,740 0 1 inactive very fresh redd made that day or day
before

1-May-11 55.9 36 0 1,620 0

2-May-11 | 66 35.1 [0 1,890

3-May-11 48.9 42.1 | 0.32 2,670

4-May-11 51.1 39 0.06 2,220

5-May-11 66 37.9 [ 0.08 2,120

6-May-11 54 45 0.15 2,270

7-May-11 54 45 0.26 2,970 0 0 at Birdsview gage there was 0.60” rain;
Mill Ck high

0 1 inactive right in front & beside redd of April 30" &
8-May-11 51.1 44.1 | 0.14 2,950 not there previous day
9-May-11 55.9 441 | O 2,320
57.9 | 45 0 2,080 0 enlarged the redd of May 8" had been enlarged

10-May-11 redd

11-May-11 | 64.9 45 0.11 2,580

12-May-11 | 53.1 39 0.47 3,450

13-May-11 | 62.1 379 | 0 2,410

14-May-11 | 75 39 0 2,420

15-May-11 | 63 48.9 | 0.14 3,390

Survey

total 16 11 1 10

Table 2.

Weather at Concrete, WA and Steelhead Redds Found by Day and Estimated Period When the Spawning
Occurred in 2014 at Five Mid Skagit Basin Tributary Streams and When Active Spawning Was Observed

Period of time when conditions likely stimulated steelhead spawning shaded gray = Some of more relevant considerations in bold

Lo NF Stilly  Sthd Sthd Sthd Sthd Sthd
Day High w Concrete  flow redds redds redds redds redds Notes
precip
(°F) (°F)  (inch) (cfs) Savage Mill O'Toole Finney Dry
1-Jan-11 44.1 39.9 0.06 1,020
2-Jan-11 44.1 37.9 019 1,050
3-Jan-11 45 36 1.03 2,150
4-Jan-11 43 33.1 0.02 1,380 0 1
5-Jan-11 43 309 O 1,150 0 0
6-Jan-11 39.9 30 0.02 1,040
7-Jan-11 39.9 32 0.07 1,430
8-Jan-11 41 37 0.65 2,790
9-Jan-11 43 39.9 093 3,590
10-Jan-11 45 37 0.67 3,630 0 0
11-Jan-11  46.9 37 2.06 11,500
12-Jan-11  46.9 41 0.96 7,070
13-Jan-11 46 36 1.64 10,100
14-Jan-11  46.9 44.1 1.44 7,240 0
15-Jan-11 48 42.1 0.03 3,560 0 0
16-Jan-11  48.9 34 0 2,440 1 active
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17-Jan-11
18-Jan-11
19-Jan-11
20-Jan-11
21-Jan-11
22-Jan-11
23-Jan-11
24-Jan-11
25-Jan-11
26-Jan-11
27-Jan-11
28-Jan-11
29-Jan-11
30-Jan-11
31-Jan-11
1-Feb-11

2-Feb-11

3-Feb-11

4-Feb-11

5-Feb-11

6-Feb-11

7-Feb-11

8-Feb-11

9-Feb-11

10-Feb-11
11-Feb-11
12-Feb-11
13-Feb-11
14-Feb-11
15-Feb-11
16-Feb-11
17-Feb-11

18-Feb-11
19-Feb-11
20-Feb-11

21-Feb-11
22-Feb-11
23-Feb-11
24-Feb-11
25-Feb-11
26-Feb-11
27-Feb-11
28-Feb-11
1-Mar-11

2-Mar-11
3-Mar-11
4-Mar-11
5-Mar-11
6-Mar-11
7-Mar-11

8-Mar-11

9-Mar-11
10-Mar-11

11-Mar-11
12-Mar-11

13-Mar-11

52
57.9

62.1

39.9
34

32

[eNeNeNoNoNoNo NN N
o
=

oco0ooo
cowhik
P~ ©

[eNoNoNeoNoNe)

0.02

0.62
0.82
0.31
0.22
0.21
0.67
0.44

0.42

0.95
0.47

0.41

0.82
0.64

0.18

0.34
1.45
14

0.83
11

1.72
0.11

1,990
1,730
1,520
1,330
1,210
1,130
1,040
984
990
944
888
863
1,430
1,930
1,540
1,230
1,050
941
846
744
668
702
650
664
756
1,590
2,460
2,070
1,850
2,270
2,650
2,370

2,400
2,380
1,820

1,610
1,360
1,290
1,410
1,880
1,810
1,740
1,710
1,600

2,400
6,500
6,900
9,970
13,400
9,570

4,870

12,600
6,720

4,330
3,240

2,690

0
1inactive
0 0
linactive 2 inactive
0
0 0
0 0 0
0 0 1 active
2inactive 0 0
0 0
0 1 active
1 inactive
linactive O 0
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likely spawned Jan 12-16

0.85” rain at Birdsview
0.65” rain at Birdsview
0.25” rain at Birdsview

likely spawned Jan 30-Feb 1

1.35” rain Birdsview

0.65” rain Birdsview

1.5” rain Birdsview but snow
at upper elevations

0.9” rain Birdsview

2 inactive redds upper Savage
less than week old; active sea-
run cutthroat spawning at Dry

from Feb 22-28 cold & snow
& creeks too low for entry
2.0” rain Birdsview

1.05” rain Birdsview

creeks running high too high to
survey well

thaw & rains began Mar 17
with high bankfull flows
thereafter with no survey
conditions

possibly another active redd at
Dry but it was not counted due
to the 2 fish on the one known
active redd having dropped
downstream as well

Savage redd made past 2 days
just above Skagit entry; first
O’Toole survey since Nov
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14-Mar-11
15-Mar-11
16-Mar-11
17-Mar-11
18-Mar-11
19-Mar-11
20-Mar-11
21-Mar-11
22-Mar-11

23-Mar-11
24-Mar-11
25-Mar-11
26-Mar-11
27-Mar-11

28-Mar-11
29-Mar-11
30-Mar-11

31-Mar-11
1-Apr-11
2-Apr-11
3-Apr-11
4-Apr-11
5-Apr-11
6-Apr-11
7-Apr-11

8-Apr-11

9-Apr-11

10-Apr-11
11-Apr-11
12-Apr-11
13-Apr-11
14-Apr-11

15-Apr-11
16-Apr-11
17-Apr-11
18-Apr-11
19-Apr-11
20-Apr-11
21-Apr-11
22-Apr-11

23-Apr-11
24-Apr-11
25-Apr-11
26-Apr-11
27-Apr-11
28-Apr-11
29-Apr-11
30-Apr-11

1-May-14
2-May-14
3-May-14
4-May-14
5-May-14
6-May-14

7-May-14
8-May-14
9-May-14
10-May-14

39

44.1
44.1
42.1
37.9

39.9
44.1

41

39.9
37.9
39

39.9
39.9
44.1

45
46.9
46
46
46
45

45
44.1

0.35

1.37
0.78
0.06
0.16
0.43
0.05

0.2

0.27
0.15

0.05
0.88
0.75

0.33

0.2

0.06
0.46
0.07

.01

[eNeNeNaR|

0.01
0.22
0.61
0.61
0.01
0.6

0.49

0.17

4,440
3,540
10,800
5,630
3,500
3,820
3,550
2,820
1,890

1,080
1,960
1,980
2,650
2,580

2,550
4,280
4,970

3,520
2,600
2,080
1,840
1,890
2,000
3,220
2,480

2,610
3,570
2,420
2,020
1,820
1,680
1,590

1,590
2,240
5,340
5,380
3,180
4,770
3,200
3,190

3,190
4,630
3,780
2,890
2,760
2,780
2,350
2,220

2,470
2,800
3,130
5,370
7,330
4,060

3,070
2,700
7,010
5,100

1inactive

o oo

0
0
1 active
0
0
0
1 inactive
0
8 inactive
0
1 inactive
2 inactive
0 0
1inactive
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1 inactive

redd made within few days

NF Stillaguamish landslide
makes gage unreliable for a
week or so

Finney too turbid to survey

0.425” rain Birdsview
0.425” rain Birdsview
barely enough visibility to
survey

1.0” rain Birdsview
1.45” rain Birdsview
overnight

0.425” rain Birdsview
0.425” rain Birdsview
1-2 wks old or more, likely Mar
21-22 or Mar 31-Apr 1

1 redd a month old; 2 redds
~Mar 31-Apr 1; 2 redds 3-4
wks old; 1 redd 2-3 wks old; 1
redd 1-wk old; 1 redd 2-3 days
old;

~Mar 21-25; first sighted Apr 7
& estimated 1-2 wks old

1redd 2 wks old; 1 redd 3-7
days old

redd 3-7 days old

Finney too turbid; other creeks
too high the previous 2 days
1-2 days old
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11-May-14
12-May-14

13-May-14
14-May-14

15-May-14
16-May-14
17-May-14
18-May-14
19-May-14
20-May-14
21-May-14
22-May-14
23-May-14
24-May-14
25-May-14
26-May-14
27-May-14
28-May-14
29-May-14
30-May-14
31-May-14
1-Jun-14
2-Jun-14
3-Jun-14
4-Jun-14
5-Jun-14
6-Jun-14
7-Jun-14
8-Jun-14
9-Jun-14
10-Jun-14
11-Jun-14
12-Jun-14
13-Jun-14
14-Jun-14
15-Jun-14
16-Jun-14
Survey
total

45
46.9

0.02
0.01

o o

3,480
2,890

2,660
2,670

2,790
2,670
2,310
2,090
2,490
2,000
1,810
1,740
2,100
2,510
1,870
2,060
1,970
1,630
1,660
1,540
1,430
1,420
1,400
1,420
1,330
1,240
1,150
1,100
1,060
1,070
1,030
922

910

1,320
1,250
1,070
1,300

0 0
7 inactive
0 0
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within the week
within 1-3 days
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Appendix G.

Table 1.
Mean Air Temperature per Month in Fahrenheit at Concrete, WA from 2010 to 2014

Year
2010
2011
2012
2013
2014

mean

Table

JAN
41.44
37.48
36.18
35.82
40.27
38.24

2.

FEB
42.89
36.59
40.33
39.91
36.32
39.21

MAR
45.45
41.61

39.9
43.82
43.19
42.79

APR
48.43
43.95
49.72
48.13
48.95
47.84

MAY JUN JUL
52.63 58.47 64.77
51.19 57.73 60.47
53.34 55.37 63.03
55.84  60.1 65.32
57.32 59.58  65.6
54.06 58.25 63.84

AUG
64.76

63.9
65.9

66.08
67.73
65.67

SEP

60.1
61.53
61.05
61.92

61.15

OCT
53.34
50.98
50.89
50.69

51.48

NOV DEC
40.23  38.85
40.62 375
43.88 38.15
42.88 35.05
41.90 37.39

Mean Precipitation per Month in Inches at Concrete, WA from 2010 to 2014

Year [ JAN | FEB | MAR | APR | MAY [ JUN [ JUL | AUG [ SEP | OCT | NOV | DEC
2010 9.55 4.68 5.73 5.83 5.85 3.26 0.2 0.58 7.38 474 98 | 11.31
2011 14.09 6.11 11.73 7.19 3.73 1.46 1.91 0.21 2.18 55 12.59 4.33
2012 12 9.38 11.62 5.2 414 4.22 2.18 0.01 0.33 9.88 11.25 12.01
2013 9.27 5.2 7.65 7.21 3.41 3.33 0.06 2.25 9.08 3.08 8.65 6.85
2014 10.7 8.28 14.08 6.57 4.39 2.54 2.13 2.04 | ...

Mean 11.12 6.73 10.16 6.40 4.30 2.96 1.30 1.02 4.74 5.80 10.57 8.63

Table 3.

Mean Streamflow per Month in cfs at the North Fork Stillaguamish River from 2010 to 2014

Year | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
2010 | 2,751 | 1,333 | 1,417 [ 1,807 | 1,747 | 1,668 | 500 | 275 | 1147 | 1,786 | 3,189 | 4,962
2011 | 4,768 | 1,733 | 2,751 | 2,609 | 2,453 | 2,096 | 1194 | 542 | 416 | 1,097 | 2,843 | 1,931
2012 | 2,762 | 2,649 | 2,391 [ 2,949 | 2,686 | 2,059 | 1178 | 427 | 275 | 1,825 | 3,738 | 2,531
2013 | 2,228 | 1,819 | 2,952 | 3,188 | 2,409 | 1,361 | 634 | 354 | 1019 | 1040 | 2157 | 1470
2014 | 2602 | 1533 | 4850 | 2844 | 2884 | 1135 | 692 | 364 | ...

Mean | 3,022 | 1,813 | 2,872 | 2,679 | 2,436 | 1,664 | 839 | 392 | 714 | 1,437 | 2,982 | 2,724

Reproductive Ecology of O. mykiss in Tributaries of Mid Skagit River

132



	attachments.pdf
	Attachment.B.pdf
	Exhibit 1.pdf
	Curriculum Vitae
	Academic honors:
	Adjunct Professor (can supervise grad students), Wildlife Program, University of Montana, 2010-current
	Bronze medal, a top scientist in France CNRS (Centre Nationale de la Recherche Scientifique), 2004-2005
	Doctoral Research Fellowship, University of Montana, 1996
	Books:
	Book chapters:
	Geffen, E., G. Luikart, and R.S. Waples.  2006. Impacts of modern molecular techniques on
	conservation biology. Chapter 4 In: Key Topics in Conservation Biology, Eds: D.W. Macdonald and K. Service, Blackwell Publishing.
	Luikart, G., H. Fernandez, M. Mashkour, P.R. England, and P. Taberlet.  2006.  Origins and diffusion
	of domestic goats inferred from DNA markers: example analyses of mtDNA, Y-chromosome and microsatellites. In: Documenting Domestication, Eds: M. Zeder, B. Smith, and D. Bradley, Smithsonian Press, USA.
	Luikart, G., P.R. England, D. Tallmon, S. Jordan, and P. Taberlet.  2003. The power and promise of population genomics: from genotyping to genome typing. Nature Reviews Genetics, 4:981-994.


	*Vial, L., *Maudet C., and Luikart G.  2003. Thirty-four polymorphic microsatellites for European roe deer.
	Molecular Ecology Notes, 3:523-525.


	Attachment.C.pdf
	Exhibit 1.pdf
	PERSONAL INFORMATION
	EDUCATION
	PROFESSIONAL POSITIONS
	RESEARCH GOAL
	CURRENT RESEARCH
	TEACHING (See FLBS web site www.flbs/umt.edu for FLBS academic programs.)

	HONORS
	PROFESSIONAL MEMBERSHIPS
	EDITORIAL AND PEER REVIEW DUTIES
	SYMPOSIA ORGANIZED
	BOOKS AND MONOGRAPHS
	REFEREED PUBLICATIONS
	TECHNICAL REPORTS AND PUBLISHED ABSTRACTS (115)
	PAPERS PRESENTED BY INVITATION (72)
	RESEARCH GRANTS AND CONTRACTS ($33.6M)
	ENDOWMENTS AS OF 10/14/12
	GRADUATE STUDENTS MENTORED (14 Ph.D., 27 M.S., 4 M.A.; Total 45)
	POST DOCTORAL SCHOLARS SPONSORED (current affiliation)
	Extramural Colleagues of Long Association
	Synergistic ACTIVITIES






