Barry Thom, Regional Administrator
NOAA Fisheries
1201 NE Lloyd Blvd.
Suite 1100
Portland, OR 97232
Scott Spellmon, Northwest Division Commander
Army Corps of Engineers
PO Box 2870
Portland, OR 97208-2870
Dear Administrator Thom and Major General Spellmon,
We write to request you take immediate action to help Idaho’s endangered Snake River
sockeye salmon.
In the summer 2015, 95 percent of Idaho’s returning adult Snake River sockeye salmon
were killed before reaching Idaho by two unbroken months of hot water in the Columbia
and Snake rivers. Chronic hot water now occurs in both the Columbia and Snake Rivers
nearly every summer and catastrophic, lethal hot water, like that which occurred in 2015,
is becoming more frequent. Water temperatures are steadily rising.
Many scientists consider Snake River sockeye to be the salmon species at most
immediate risk from ongoing climate change. They migrate home when water is hottest,
in the summer. And they are already endangered. The catastrophe in 2015 makes plain
that sockeye need every edge we can provide them, starting now.
NOAA Fisheries, and the Army Corps of Engineers can take a practical step that will
help right away. The undersigned organizations ask NOAA and the Army Corps to
establish a biological objective to reduce artificial transportation of endangered
Snake River juvenile sockeye to as close to zero as possible, beginning this spring of
2017. Artificial transport in barges harms the sockeye that are subjected to it, making
them even more vulnerable to hot water when they return as adults. The less they are
barged as juveniles, the greater their capacity to survive hot water as adults.
On the attached pages, we make the scientific case for our request, relying mainly on
NOAA science. Once the objective is established, we suggest that federal, state and tribal
fish managers be charged to implement it to assure consistency with management for
other species and uses.
Due to above average Snake Basin snowpack this year, high flows and large volumes of
uncontrolled spill are likely at the four lower Snake River dams this spring. This by itself
will reduce barging of sockeye. Judge Simon’s new ruling directing an increase in salmon
spill beginning in 2018 is likely to reduce it some as well. Active management should be
used to reduce it further, starting this year.

We know your agencies are conducting multi-year legal processes under the Endangered
Species Act and National Environmental Policy Act to determine longer-term actions for
all endangered Columbia Basin salmon. But Idaho’s sockeye need help now. We hope
you will seriously consider our request. Thank you.
Sincerely,

Kevin Lewis
Executive Director
Idaho Rivers United
PO Box 633
Boise, ID 83701

Justin Hayes
Program Director
Idaho Conservation League
PO Box 844
Boise, ID 83701

Zack Waterman
Chapter Director
Idaho Sierra Club
503 W. Franklin St.
Boise, ID 83702

Brian Brooks
Executive Director
Idaho Wildlife Federation
PO Box 6426
Boise, ID 83707

Buck Ryan
Executive Director
Snake River Waterkeeper
2123 N. 16th St.
Boise, ID 83702

Gary Macfarlane
Ecosystem Defense Director
Friends of the Clearwater
PO Box 9241
Moscow, ID 83843

Michael Wells
President
Clearwater-Snake Rivers
Chapter #935
Trout Unlimited
PO Box 9958
Moscow, ID 83843-9953

Scientific background
in support of a biological objective to reduce artificial transportation of endangered
Snake River juvenile sockeye as close to zero as possible, beginning spring 2017
Ocean-bound juvenile Snake River sockeye salmon have been routinely subjected to
artificial transportation, commonly called juvenile fish barging, since the 1980s. There
has never been an explicit scientific basis for barging Snake River sockeye, even after the
species was declared endangered by extinction in 1992. Instead, barging of sockeye has
been a by-product of the program to barge chinook salmon. The collection and barging
system does not separate the juveniles of these two different species.
The percentage of Snake River sockeye juveniles barged varies annually with water
conditions. It was highest in the 1990s and through 2005. Since 2006, court-ordered
salmon spill has reduced it somewhat. But an average half of sockeye juveniles are still
being barged. In its 2015 Annual Report, the Fish Passage Center estimated the

proportion of ocean-bound Snake River sockeye juveniles that were collected and barged
from 2007 through 2015. Across these nine years, an average 49 percent were barged. In
2013, when most of the sockeye that returned as adults in 2015’s killing hot water
migrated to the ocean, 58 percent of Snake River sockeye were artificially transported.1
NOAA Fisheries’ post-mortem on the catastrophic sockeye migration of 2015 documents
that some 95 percent of endangered adult Snake River sockeye died in the hot water of
the Columbia and Snake Rivers before reaching Idaho. It also documents that those 2015
adult sockeye that had out-migrated in the river two years earlier as juveniles had
significantly higher survival during 2015’s extreme heat than those that were collected at
a lower Snake dam and barged to below Bonneville Dam. It documents that the same was
true the two previous years: sockeye that migrated in-river as juveniles in 2011 and 2012
enjoyed higher survival when returning as adults in 2013 and 2014 than sockeye that
were collected and barged.2
Figure 10, on page 26 of the report, shows survival of 2015 adult Snake River sockeye,
between Bonneville and McNary dams, was five times higher for fish that migrated inriver as juveniles than those that were artificially transported. Table 4 on page 30 shows
that 2015 adult survival, between Bonneville and Lower Granite Dams, was zero for
sockeye that had been artificially transported as juveniles, and 8 percent for those that
had migrated in-river as juveniles.3
The report notes on page 24 that “[t]ransported fish have higher straying, wandering, and
fallback rates as adults than those that are not transported (Keefer and Caudill 2012). Fish
that exhibited any of these behaviors moved upstream more slowly and therefore were
more likely to experience mainstem temperatures above 20°C [68F] during 2015.” It
states on page 25 that “…it appears that Snake River sockeye salmon that had been
transported as juveniles had an impaired homing ability, which delayed their upstream
progress and increased their exposure to elevated mainstem temperatures.”
The harmful effects upon sockeye of artificial transportation are ratified in two other
recent reports: a 59-page October 2015 Fish Passage Center memorandum,4 which is also
cited in NOAA’s post-mortem, and the draft 2016 report from the Comparative Survival
Study (CSS).5 Both contain additional evidence that out-migrating sockeye juveniles that
are transported have lower survival than juveniles that migrate in-river. An earlier study
by Chapman et al (1997) reached the same conclusion.
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The poor results from barging salmon also make ecological sense. The long-running CSS
studies are showing that, in general, the more human and mechanical handling that
juvenile salmon of all species are exposed to during dam passage, the lower are their
adult survival rates. This agrees with the ecological paradigm of Return to the River, and
many of NOAA’s own studies, that habitat conditions (whether in spawning, rearing,
migratory, or estuary habitats) that most closely mimic natural conditions and processes
within which salmon evolved will be most successful at restoring imperiled salmon.6
For the last nine years, half of endangered Snake River sockeye juveniles have been
subjected to a practice that NOAA and others have concluded harms their fitness and
homing ability. In 2013, when most of the sockeye that returned as adults in 2015
migrated to the ocean, 58 percent of Snake River sockeye were artificially transported. It
is thus likely that, had no Snake River sockeye been transported in 2013, 2015’s terrible
adult returns would have been higher, perhaps even doubled.
A converging strain of science documents the steady increase in Columbia and Snake
River water temperatures, the role of climate change in it, its harmful effects on salmon,
and the high likelihood of further near-term increases. NOAA scientists are leaders in this
work. Among its findings:
1. Columbia and Snake River main-stem summer temperatures have risen steadily, and
stayed higher longer, since the 1950s (Quinn and Adams 1996; Crozier et al 2007). In
1993, 24 years ago, Dauble and Mueller reported that exceedances of 68 degrees F (20 C)
had become routine in both rivers. 68F is NOAA’s established upper temperature
standard for salmon.
2. Temperatures in the main-stem Columbia and Snake have regularly approached lethal
levels since at least 2000 (Hodgson and Quinn 2002; Hyatt et al 2003; Crozier et al
2007).
3. Hot water is now chronic in both rivers each summer. Over the period 2006-2015,
average water temperature at Bonneville Dam on the Columbia exceeded 68 F for 45
straight days starting July 19. For the same 10 years, average water temperature at Ice
Harbor Dam on the Snake exceeded 68 F for 45 straight days starting July 16 (FPC
2016a).
4. Climate change has been a factor in these rising temperatures, so they are likely to rise
further in the near future (Crozier et al 2011; ISAB 2016). Beechie et al (2013) project a
1-4 degree C increase in Northwest stream temperatures by the 2030-2069 period, and
Wu et al (2012) project a 1.88 degree C temperature rise at the Columbia River mouth in
the 2020s. While such estimates are subject to uncertainties, the key finding for purposes
of this request is that water temperatures will continue to rise in the near term.
5. Temperatures above 68 degrees F harm adult salmon in many ways, from direct
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lethality to drip-by-drip sapping of energy stores and fitness. The harm increases as
temperature goes up and exposure is prolonged (McCullough et al 2001; Richter and
Colmes 2005; Crozier et al 2007; Crozier et al 2014).7
6. While all salmon are at risk from current and rising water temperatures, Snake River
sockeye salmon are likely at greatest risk due to the summer timing of their adult
migration, coupled with their already-endangered status. Keefer et al (2008) and Crozier
et al (2014) both found that survival of Snake River sockeye drops sharply at higher
temperatures. The mass death of sockeye in 2015’s hot water confirms it. Summer
Chinook and summer steelhead were also harmed, but sockeye fared the worst (NOAA
2016; Fish Passage Center 2016b).
7. Catastrophic hot water, like that in 2015, is likely to occur more often, and the extent
and severity of salmon kills is likely to increase (Mantua et al 2009; ISAB 2016).
8. The unbroken 300-mile string of dams and reservoirs from Bonneville Dam on the
Columbia to Lower Granite Dam on the Snake, contributes to the total warming and
exacerbates its effects on salmon (Crozier et al 2007; Crozier et al 2011; Fish Passage
Center 2016c). Reducing barging of sockeye will help counteract dam-related harmful
effects as well as effects of climate change.
9. Actions and measures to help salmon withstand climate change should protect, restore
or mimic the natural processes within which salmon evolved their exceptional fitness.
Salmon will do most of the work; our job is to provide them better conditions in which to
do it. This approach prioritizes protecting and restoring connected habitats, conserving
functioning natural ecosystems that allow evolutionary processes to develop, increasing
habitat diversity and resilience, restoring floodplains and their connectivity, and keeping
waters cool. This approach generally does not prioritize mechanical, non-ecological
measures such as juvenile salmon barging (Williams ed., 2006; Waples et al 2009;
Beechie et al 2010; Beechie et al 2013; Bottom et al. 2009; Crozier et al 2007; Crozier
and McClure 2015; Lackey et al. 2006; Lichatowich 1999; Lichatowich 2013;
Lichatowich and Williams 2015; Schindler et al 2010; Stanford et al 1996; Wade et al
2013; Williams (ed.), 2006.
Conclusion. A preponderance of science and empirical data, from NOAA and many
others, documents that barging juvenile Snake River sockeye harms their adult fitness,
and reduces their resilience to the summer hot water that is now common and getting
worse. Reducing such barging as close to zero as possible, within a management context
that considers other species and uses, will help this endangered fish withstand the effects
of climate change within their already badly-degraded Columbia and Snake migratory
habitat.
In its post-mortem on the 2015 Snake River sockeye disaster, NOAA recommends more
study and evaluation of juvenile sockeye barging. This is an insufficient response to the
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These and other studies show this statement is conservative – that is, substantial evidence exists that harm
to salmon species occur at temperatures well below 20 C.

preponderance of NOAA’s own data. Waiting for additional data, rather than acting to
help endangered sockeye now, violates any reasonable application of the precautionary
principle under the Endangered Species Act. NOAA should immediately establish a
biological objective to reduce barging of sockeye juveniles as close to zero as possible,
and empower federal, state and tribal fish managers to implement the objective to assure
consistency with other species.
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