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Defendants.

I, John G. Williams, declare and state as follows:
1. [ am a Supervisory Fisheries Research Biologist in the Fish Ecology Division, a research division
of the National Marine Fisheries Service's (NMFS’) Northwest Fisheries Science Center located in
Seattle, Washington, a position [ have held since 1990. In this position, I manage the Survival Program
and oversee the Riverine Ecology Group with a complement of 33 full-time staff.
2. I am also an Affiliate Professor, School of Aquatic and Fisheries Sciences, University of
Washington, Seattle, Washington.
3. I have worked as a research fisheries biologist in various professional capacities since 1980.
During the course of my professional career | have conducted research and published studies concerning,
among other topics, a variety of issues pertaining to salmonid' survival in the Columbia River system.
A list of my research and publications, together with my educational degrees, is contained in my
Curriculum Vitae, attached to this declaration as Exhibit A.
4. Previously, in this litigation, I prepared a declaration dated June 6, 2005. The opinions expressed
in this declaration relate to and expand upon my opinions presented in that first declaration. A copy of
that declaration is attached as Exhibit B.
5. In preparation of this declaration, I have reviewed the Plaintiffs’ Motion for Further Injunctive
Relief as well as the declarations submitted in support of that motion by Robert Heinith and Thomas Lorz
and those incorporated by reference from Frederick Olney and Stephen Pettit. | have also reviewed the

Declaration of Colonel Martin on the Corps of Engineers’ intended FCRPS river operations for the 2006

Y “Salmonid” refers to both salmon and steelhead, although steelhead are classified as trout.
Salmon and steelhead are also both anadromous, meaning they spawn and rear in freshwater but
migrate to the ocean to grow to adulthood.
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spring and summer migratory seasons. The opinions presented in this declaration draw upon my 23 years
as a research fisheries biologist and, in particular, upon my most recent work with adult return rates of
Columbia Basin salmonids presented in the NOAA Technical Memorandum, Effects of the Federal
Columbia River Power Svstem on Salmonid Populations, February 20035, a copy of which is attached as
Exhibit C ., relevant excerpts of which are attached as Exhibit C (The complete report is available on the
Internet at http://www.nwfsc.noaa.gov/publications/displayallinfo.cfm?docmetadataid=6061, last visited
November 18, 2005. This report is also referred to as *Williams et al. 2005°).
6. This declaration details the biological effects of the Corps’ intended 2006 operations on the listed
salmonid ESU’s for the Snake and Columbia Rivers. The declaration will cover the following points:

(a) Salmonid Life Cycle 17 12-18

(b) Hydropower System Management Options 79 1-21

(c) Smolt-to-Adult Returns for Spring Migrants'9 22-33

(d) Summer Migrants: Snake River Fall Chinook 79 34-36
ek In my opinion, based on currently available data and analysis, the plaintiffs’ proposed operation
during the spring period would more likely harm the listed salmonid ESUs than the river operation
proposed by the Corps of Engineers (“COE™) for 2006, as described in the Declaration of Col. Martin.
The COE proposal will likely return more adult Snake River Spring Summer Chinook and Snake River
Steelhead than the Plaintiff’s proposal. For Snake River Fall Chinook, which migrate later in the
summer, the plaintiff's proposed operation presumes that it will return the highest number of adult
returns, but neither positive or negative empirical evidence exists to support this supposition. Conducting
a long-term study to understand how best to increase adult returns of this stocks appear critical to
resolving uncertainties. The Corps’ plan to “spread the risk™ (transporting approximately 50% of the fall

Chinook migration) will not affect the ability to conduct research.
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INTRODUCTION

8. Fishery management of the Columbia River hydropower system involves a number of
different techniques which attempt to balance competing interests not just among the many river uses,
but among a number of different salmonid species. In fact, there are currently 13 listed ESU’s within
the system that all require different conditions in order to thrive. This complex system can be
manipulated in a number of different ways to achieve those ends. However, in order to design and
implement the most efficient and biologically sound operation for all of the species, we must first
have a yardstick by which to measure success. As discussed below, the only true measure of success
for salmon and steelhead is the refurn of spawning adults. Afier all, measuring one isolated
component, for example juvenile reach survival, is meaningless unless those same juveniles return as
adults to spawn thereby ensuring the survival and recovery of their species.

9. Because salmon and steelhead migration through the hydropower system must be evaluated as
part of a complete life cycle, it is critical to understand that the ocean and the estuary play sub-stantial
roles in the survival of these fish to adulthood. We have learned that the most important objective for
hydropower system management is to ensure that juvenile salmon and steelhead arrive in the estuary
when they are ready for entry into seawater and when environmental conditions are optimal for their
survival. The best available science on spring migration indicates that fish do not return as adults if
they arrive in the estuary too early before they are sufficiently developed; and the same is true if they
arrive too late when environmental conditions have deteriorated. In other words, spring juveniles
return as adults at a higher rate when they arrive in the estuary at the optimal time in their
development. While the same principles most likely apply to summer migrating fall Chinook, the data

are uncertain about how best to achieve optimal timing for their entry into the marine environment.
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10. In short, where the data and science is clear (as is the case with the spring migration), the
hvdropower system should be managed in such a manner so that the tools and techniques of the
system are utilized in varyving combinations in order to ensure that all juveniles (salmon and
steelhead) arrive in the estuary at the optimal time, thereby maximizing returns for all species. And,
where the data is equivocal (as in the case with fall Chinook), it will require additional research to
provide the information necessary to inform decision makers on strategies for maximum adult returns.
11.  Asexplained in the Declaration of Col. Martin, the Corps intends to implement two operations
for FCRPS: one for the spring migration and another for the summer. The first (spring operation)
capitalizes on existing data to maximize returns. The second (summer operation) relies on the
strategy of “spreading the risk,” a position clearly argued by the Plaintiffs as necessary under
conditions of uncertainty. Additionally, the proposed operation will provide the ability to conduct
research that will evaluate spill and bypass versus transportation to further our understanding in the
face of uncertain data. The COE’s proposed study of the effects summer conditions on Snake River
Fall Chinook adult returns will likely provide useful information about whether increases in adult
returns will accrue from transportation compared to bypassed fish. It will also provide data to show
if the ratio in adult returns changes compared to conditions of no spill (transportation studies in 2001-
2003 did not have conditions with spill), or with 2005 which had spill more in line with plaintiffs
proposal. It will also provide information to determine if a change occurs in the percentage of adults
that accrue from reservoir-type (yearling holdover fish) compared to ocean type (subyearling)
migrants. For spring-summer chinook salmon and steelhead migrations, based on calculations fully
explained below, it is my professional opinion that a dual strategy in the spring will provide the most

biological benefit — namely higher returns — for salmon and steelhead. It is also my professional
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opinion that Plaintiffs’ proposed operation is likely to return fewer adult spring-summer chinook and
steelhead than the operation proposed by the Corps.

L THE SALMONID LIFE CYCLE

12.  Anadromous fish inhabiting the Columbia and Snake Rivers all originate in freshwater and
grow to maturity in the ocean before they return to repeat their life cycle. As discussed above, the
ultimate measure of success for salmon or steelhead populations is the number adults that successfully
avoid natural or anthropogenic mortality on their migration, survive to adulthood in the ocean, and
return to spawn. To appreciate this feat it is important to recognize that each spawning salmon or
steelhead faces innumerable natural obstacles. For example, each spawning Snake River Chinook
salmon female will deposit approximately five thousand eggs in spawning area gravel. If two of those
eggs survive to maturity to produce spawning adults then the salmon have replaced themselves and

the population remains stable. Figure 1 below, illustrates the life stages of Snake River

Wild Snake River Spring/Summer Chinook Salmon Life Cycle
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Figure 1. Representative life cycle of Snake River spring/summer Chinook salmon.
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spring/summer Chinook salmon, which is similar to that of all salmonids. Clearly, a basic fact of
salmon biology is that the vast majority of salmon that begin life as an egg will not, under any
circumstances (natural or artificial), survive to adulthood. Since substantial mortality is a natural part
of the salmonid life cycle, the focus for their recovery should not only be on how many survive a
particular phase of their life cycle, but on how many complete the life cycle itself. Thus, the fact fish
survive a particular river reach at a higher rate under a particular river operation does not necessarily
mean they will return as adults at a higher rate.

13.  To track the life cycle performance of salmon and steelhead populations under different
conditions, scientists compare the numbers of juvenile salmon that have left the spawning and rearing
habitat and begun their migration to the estuary and ocean (the life stage when salmon are referred to
as “smolts™) with the numbers of those fish that return as adults. Thus, the number of fish in the
smolt life stage is compared with the number of those smolts that complete the cycle and return as
adults to a location where the smolt was observed on its way down the river. This is referred to as
Smolt-to-Adult Return ratio, or SAR, generally expressed as a percentage.

14.  For example, by the time they reach the smolt life stage only 2-9% of the original eggs of
Snake River spring-summer Chinook salmon have survived to the smolt stage. Petrosky et al. 2001.
Thus, we would expect to see between approximately 100 and 450 smolts produced for each pair of
spawning adults. Generally speaking, and over a long-term average, if two adults return to spawn
from the spawning pair’s eggs, we consider that population to be maintaining itself without growing
or diminishing. If 100 smolts produced 1 adult, it would equate to a 1% SAR. Similarly, if 400
smolts produced 4 adults, it would also equate to a 1% SAR. As identified in Figure 1, the general
expected number of adults returning ranges between 1 and 11. This equates to SARs ranging from

<1to>4. If productivity in freshwater is low and only 100 smolts are produced, it will take a
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minimum SAR of 2% to return 2 adults. On-the-other hand, if freshwater productivity is higher and
300 smolts are produced, a SAR of 0.67% would lead to a return of 2 adults. Of course, to return two
adults to spawning areas would require higher SARs to account for adult losses from harvest,
predation, upstream passage, or pre-spawning mortality.

15. It is important to note that besides anthropogenic causes of mortality, ocean conditions also
play an extremely important role in the salmon and steelhead life-cvcle. Studies have shown that
ocean conditions affect the performance of salmonid stocks more substantially than any differences in
effects between varying hydropower system operations and resulting migratory conditions. Williams
etal. 2005, Exhibit C. Trends of adult return rates more closely track ocean conditions than they
track variables in passage conditions through the hydropower system. Exhibit C. In fact, when we
evaluated ocean-climate indices for the North Pacific Ocean, we found a direct similarity between
trends in these indices and the rate of returning salmon experiencing these conditions. Scheuerell and
Williams 2005. When these ocean conditions are less favorable for Columbia River salmon their
return rates (SARs) are lower. Conversely, when those indices record more favorable conditions the
salmon return at higher rates. See Memorandum For Robert Lohn from Usha Varanasi, Director,
Northwest Fisheries Science Center, dated May 26, 2003, and attached as Exhibit D.

16.  This point may be illustrated by the following example. As the following Figure 2 illustrates,
listed Snake River Spring/Summer Chinook salmon experienced very similar spill and flow
conditions in 1996 and 1999 during their passage downriver from April through June. Yet, the SAR
for the 1999 outmigration (4.03%) was almost 14 times that of the fish migrating out in 1996 (0.29%)

as illustrated in the following Figure 3. In other words, the 1996 and 1999 smolts experienced
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Figure 2. Graphs of spill and flow at Lower Granite Dam in 1996 and 1999
show the similarity in flow and spill during the two migration years.
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Figure 3. Smolt-to-adult return rates for wild Snake River spring/summer
Chinook salmon that migrated to the ocean in 1996 and 1999 under
similar flow and spill conditions (see Figure 2).
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relatively the same downriver migration conditions, but the 1999 adults returned in much greater
numbers. To explain this, ocean conditions were generally poor through the mid-1990s when the
1996 outmigrants were entering the ocean. Scheuerell and Williams 2005. In contrast. ocean
conditions were more favorable in 1999 through 2002 when the 1999 outmigrants were in the ocean.
Scheuerell and Williams 2005. Thus, fish that migrated during similar conditions through the
hydropower system returned at wildly different rates with little to no relationship to hydropower
migratory conditions that they experienced during their juvenile outmigration.

 r A While natural mortality and ocean conditions measured by ocean-climate indices are beyond
human control, one element of the life strategy for these fish, common to all stocks affected by the
hydropower system, 1s the timing of their arrival in the seawater environment. In my opinion, a
survival advantage will accrue to juveniles that arrive in the estuary when: (1) they have sufficiently
matured for the transition from freshwater; (2) their size limits losses to predation; and (3) when the
conditions in the estuary and nearshore ocean are optimal for their survival. When this timing 1s right
and all of these factors are met, the juvenile outmigrants are much more likely to return to the
freshwater spawning grounds as adult salmon or steelhead several vears later, i.e., a higher SAR
percentage. However, fish that arrive too early because they are transported before they are ready to
enter the estuary, at too small a size, or outside the migratory timing of the bulk of the juveniles; or
conversely, fish that arrive in the estuary too late when left in the river to migrate through each
reservoir and dam, will have lower levels of adult returns as those described above. Williams et al
2005, Exhibit C. Moreover, Snake River Fall Chinook may have recently evolved a strategy to avoid
arriving in the estuary before they are ready. As discussed in my previous declaration, Exhibit B at ¢
5-9, a small percentage of these fish hold over in reservoirs, sometimes until the year following the

vear they would have normally migrated, during which time they grow to be larger fish that can avoid
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