
	

	

October	22,	2019	
	

TO:	Northwest	Policymakers	–	Governors	and	Members	of	Congress	
FR:	David	Cannamela,	on	behalf	of	55	fisheries	and	natural	resource	scientists	
RE:	Science-based	solutions	are	needed	to	address	increasingly	lethal	water	
temperatures	in	the	lower	Snake	River	
	
Dear	Northwest	Policymaker,	
	

INTRODUCTION:	
In	recent	decades,	adult	salmon	and	steelhead	migrating	upriver	to	spawning	
grounds	in	the	Columbia	Basin	have	suffered	decreased	survival.		This	is	in	part	due	
to	dangerously	warm	water	in	the	mainstem	Snake	and	Columbia	Rivers,	caused	by	
hydro-electric	development	that	created	slackwater	reservoirs	and	a	changing	
climate.	Excessively	high	water	temperatures,	above	20°C/68°F,	are	now	normal	for	
extended	periods	in	July,	August,	and	September.			
	
The	four	lower	Snake	River	reservoirs	have	a	significant	impact	on	these	in-river	
temperatures.		Based	on	modeling,	EPA	states	that	an	un-impounded	river	could,	on	
average,	be	3.5°C/6.3°F	cooler	in	late	summer	and	early	fall	when	measured	at	the	
site-potential	for	John	Day	Dam.		EPA	modeling	also	shows	that,	when	
considered	collectively,	the	four	lower	Snake	Dams	can	affect	temperatures	up	to	a	
potential	maximum	of	6.8°C/12.2°F	(EPA,	2003).			This	water	temperature	issue	
remains	unmitigated	and	will	worsen	as	the	climate	continues	to	warm.		With	
limited	resources	in	the	existing	hydrosystem	to	cool	the	river,	the	restoration	of	the	
lower	Snake	River	by	breaching	its	four	dams	is	the	only	action	available	that	can	
substantially	cool	mainstem	water	temperatures	on	a	long-term	basis.	
	
KEY	FINDINGS:		 	
The	Federal	Columbia	River	Power	System	(FCRPS)	reservoirs	on	the	lower	
Snake	River	increasingly	warm	the	river	above	critical	levels	from	July	to	mid-
September,	significantly	reducing	salmon	reproduction	and	survival.		This	
problem	was	first	recognized	in	the	1990s,	and	still	remains	largely	
unmitigated	today.		All	available	information	to	date	about	the	court-ordered	
National	Environmental	Policy	Act	(NEPA)	review	now	being	conducted	
indicates	that	federal	agencies	will	propose	no	plan	to	adequately	address	this	
critical	issue.			
	

Cold-water	resources	to	protect	migrating	salmonids	in	the	existing	
hydrosystem	are	extremely	limited;	there	are	no	additional	resources	
available	that	can	significantly	cool	the	river.		Restoring	the	lower	Snake	River	
by	removing	its	four	federal	dams	will	significantly	reduce	mainstem	water	
temperatures	on	a	long-term	basis,	and	is	likely	the	only	action	that	can	do	so,	
substantially	lowering	the	risk	of	extinction	for	salmon	and	steelhead	here.	
	

DETAIL:		
Late	summer	and	early	fall	water	temperatures	in	the	mainstem	lower	Snake	and	
lower	Columbia	Rivers	have	risen	to	critical	levels	in	recent	years,	due	in	large	part	
to	the	presence	of	Federal	Columbia	River	Power	System	(FCRPS)	dams	and	



	

	

reservoirs.		Reservoir	heating	is	exacerbated	today	by	a	warming	climate.		
Historically,	construction	of	FCRPS	dams	and	reservoirs	increased	slackwater	
surface	area	and	decreased	water	velocity	compared	to	a	free-flowing	river;	
increased	slackwater	surface	area	now	serves	as	a	collector	of	solar	energy,	and	the	
slow-moving	water	allows	more	time	for	heat	to	accumulate,	compared	to	free-
flowing	conditions	(Yearsley	et	al.	2001,	EPA	2003,	FPC	2015).	 
	
The	U.S.	Environmental	Protection	Agency	(EPA)	has	modeled	impacts	of	
the	presence	of	dams	and	reservoirs	on	water	temperature	to	develop	a	Total	
Maximum	Daily	Load	(TMDL)	for	temperature	in	the	Columbia	and	Snake	Rivers.	
Based	on	this	modeling,	EPA	stated	that	an	un-impounded	river	could,	on	average,	
be	3.5°C/6.3°F	cooler	in	late	summer	and	early	fall	when	measured	at	the	site-
potential	for	John	Day	Dam.	EPA	modeling	also	showed	that,	when	
considered	collectively,	the	four	lower	Snake	Dams	could	affect	temperatures	up	to	
a	potential	maximum	of	6.8°C/12.2°F	(EPA,	2003).		The	impact	of	additional	heating	
in	lower	Snake	River	reservoirs	is	clear,	and	it	can	drive	water	temperatures	above	
68°F	for	extended	periods	in	late	summer	and	early	fall	–	dangerous	for	salmon	and	
steelhead.	
	
In	summer	2015,	96%	of	endangered	adult	Snake	River	sockeye	salmon	died	during	
their	upriver	migration	through	the	lower	Columbia	and	Snake	Rivers,	due	to	the	
combined	effects	of	very	hot	air	and	water	temperatures,	low	flows,	and	the	
presence	of	mainstem	dams	and	their	associated	reservoirs	(FPC	2015).		The	
extreme	conditions	faced	by	migrating	adult	salmon	in	2015	will	become	more	
frequent	as	the	climate	continues	to	warm.		
	
Although	the	poor	success	of	the	adult	migration	documented	in	2015	for	Snake	
River	sockeye	is	an	extreme	example,	reduced	migration	success	due	to	high	water	
temperatures	has	been	observed	for	sockeye	in	other	years,	and	for	other	Snake	
River	salmon	species	generally	(Crozier	et	al.	2014,	McCann	et	al.	2018).	These	
studies	indicate	that	all	Snake	River	salmon	species	(sockeye,	spring/summer	
Chinook,	fall	Chinook	and	steelhead)	experience	reduced	survival	at	elevated	water	
temperatures	above	18°C	(64°F),	which	is,	notably,	2°C	cooler	than	the	established	
water	quality	standard	of	20°C	(68°F).		The	proportion	of	adults	of	each	species	or	
run-type	that	experience	temperatures	in	excess	of	18°C	depends	on	the	timing	of	
their	upriver	migration;	steelhead,	fall	Chinook	and	sockeye	have	a	greater	exposure	
to	high	temperatures	than	adult	spring/summer	Chinook	(McCann	et	al.	2018),	
because	they	migrate	later	in	the	summer,	when	temperatures	are	hottest.	In	
addition,	adults	that	were	transported	(barged)	as	juveniles	exhibit	impaired	
homing	ability,	which	results	in	slower	migration	speed,	lower	upstream	survival,	
and	higher	stray	rates.		
	
Temperature	tolerance	or	intolerance	in	salmon	and	steelhead	(and	fish	generally)	
has	been	well	documented	in	the	scientific	literature,	and	local	adaptation	can	play	a	
role	in	thermal	limits	for	different	populations	of	the	same	species.		Effects	of	high	
temperature	on	adult	salmon	migration	include	direct	mortality,	migration	delay,	
and	may	also	include	depletion	of	energy	reserves	through	delay	and	increased	
respiration,	reduced	gamete	viability,	and	increased	rates	of	disease	(e.g.,	



	

	

McCullough	et	al.	2001).			It	is	well	established	that	water	at	higher	temperature	
carries	less	dissolved	oxygen,	while	cooler	water	carries	more	and	benefits	all	
salmon	species.	
	
In	the	Snake/Columbia	mainstem,	impounded	by	FCRPS	dams,	fish	ladders	often	
expose	adult	salmon	to	elevated	temperatures	due	to	the	warm	surface	water	used	
to	provide	ladder	flows	(Keefer	and	Caudill	2015).		High	water	temperatures	can	
result	in	fish	repeatedly	entering	and	exiting	these	ladders,	reducing	survival	rates.	
Ladders	that	have	a	high	temperature	gradient	from	warm	surface	waters	in	the	
forebay	to	cooler	tailwaters	can	also	delay	migration	of	adult	salmon	through	the	
ladders,	reducing	survival.		The	migration	delays	typically	result	in	delayed	
migration	to	spawning	grounds,	increased	total	thermal	exposure,	and	decreased	
migration	success	(Caudill	et	al.	2013,	Keefer	and	Caudill	2015).	
	
Elevated	water	temperature	in	the	Columbia	and	Snake	Rivers	is	a	long-recognized	
problem	that	to	date	remains	largely	unmitigated	(NMFS	1995;	EPA	2001,	FPC	
2015).	The	inability	to	meet	a	temperature	water	quality	standard	of	20°C	(68°F)	in	
summer	and	the	issue	of	elevated	fish	ladder	temperatures	are	long-standing	
problems,	both	recognized	in	the	1995	FCRPS	Biological	Opinion	(NMFS	1995).		In	
general,	the	temperature	exceedance	problem	has	been	more	severe	in	the	Snake	
River	than	in	the	Columbia	River	(FPC	2015).	In	2015,	temperatures	exceeded	the	
20°C	standard	for	35%	to	46%	of	the	April-August	passage	season	at	all	FCRPS	
projects	except	Lower	Granite	Dam	(LGR;	FPC	2015).		
	
Current	FCRPS	strategies	to	cool	overheated	mainstem	water	in	the	Snake	River	rely	
primarily	on	the	release	of	cold	water	from	Dworshak	Reservoir	(on	the	North	Fork	
Clearwater	River)	to	help	cool	a	portion	of	the	lower	Snake	River	from	July	into	
September,	to	protect	migrating	juvenile	and	adult	salmonids.		Dworshak’s	cold	
water	releases	have	generally	kept	temperatures	from	exceeding	the	20°C	standard	
to	Lower	Granite	Dam’s	tailwater,	but	the	20°C	standard	is	routinely	exceeded	
downstream	(http://www.fpc.org).			Cold	water	volumes	from	Dworshak	are	limited	
and	must	be	used	judiciously	during	the	July-September	period.		Efforts	to	cool	the	
adult	fish	ladders	with	auxiliary	pumps	at	Lower	Granite	and	Little	Goose	Dams	
have	shown	some	potential	to	reduce	migration	delay	at	those	dams	(FPC	2015),	but	
do	not	mitigate	the	larger	problem	of	warm	summer	water	temperatures	in	the	
entire	lower	Snake	River	and	in	the	lower	Columbia.	
	
Climate	change	is	exacerbating	existing	elevated	temperature	problems,	and	the	
severe	problems	faced	in	2015	will	increase	in	frequency.		Snake	River	sockeye	have	
been	identified	as	extremely	vulnerable	to	climate	change	due	in	part	to	their	long	
migration	through	exceptionally	warm	reaches	of	the	Snake	River	(Crozier	et	al.	
2019).	Data	from	recent	years	confirm	that	current	strategies	to	cool	the	mainstem	
are	insufficient,	and	the	alternatives	currently	under	evaluation	by	the	Federal	
Action	Agencies	in	the	NEPA	review	process	appear	to	inadequately	address	this	
problem.	(http://crso.info).		
	
Schultz	and	Johnson	(2017)	used	the	EPA	temperature	model	(RBM-10)	to	simulate	
water	temperatures	in	the	lower	Snake	River	throughout	the	summer	of	2015,	



	

	

assuming	that	its	four	dams	and	reservoirs	in	eastern	Washington	did	not	exist;	the	
simulations	also	assumed	that	cold	water	releases	as	in	2015	from	Dworshak	would	
continue.		Their	simulations	indicated	that	a	free-flowing	lower	Snake	River	would	
have	remained	cool	enough	for	salmon	to	migrate	successfully	in	2015	(i.e.,	met	the	
20°C	standard,	except	for	brief	periods	after	which	temperatures	quickly	returned	
to	a	safe	level),	despite	that	summer’s	record-breaking	air/water	temperatures	and	
low	flows.		For	comparison,	most	parts	of	the	impounded	lower	Snake	River	during	
July	and	August	of	2015	were	dangerously	warm,	becoming	lethal	for	salmon	and	
steelhead.		Although	not	evaluated	specifically,	the	modeled	temperatures	at	Ice	
Harbor	Dam	suggest	that	the	cooling	effect	of	dam	removal	(with	cold	water	
releases	from	Dworshak)	would	have	extended	downstream	at	least	to	the	
confluence	of	the	lower	Snake	and	Columbia	rivers.		Shultz	and	Johnson	(2017)	
concluded	that	“a	free-flowing	Lower	Snake	River	could	remain	viable	salmon	
habitat—at	least	from	a	water	temperature	perspective—despite	some	degree	of	
climate	change.”	
	
In	the	current	NEPA	review	process,	in	which	FCRPS	alternatives	are	being	studied	
by	federal	Action	Agencies	to	restore	ESA-listed	salmon	populations,	strategies	to	
reduce	overall	mainstem	water	temperatures	do	not	appear	to	be	sufficiently			
addressed.		This	serious	flaw,	if	uncorrected,	will	mean	that	hot	mainstem	water	will	
remain	unmitigated	and	salmon	and	steelhead	losses	will	continue	and	worsen	over	
time,	especially	for	Snake	River	stocks.	
	
The	option	of	breaching	lower	Snake	River	dams,	combined	with	existing	or	
modified	cold	water	releases,	has	enormous	potential	to	alleviate	the	very	serious	
problem	of	elevated	summer	temperatures	in	the	lower	Snake	River,	and	increase	
the	survival	rate	from	out-migrating	smolts	to	returning	adults	(smolt-to-adult	
return;	SAR)	for	all	salmon	species	(Marmorek	et	al.	1998,	Peters	and	Marmorek	
2001,	McCann	et	al.	2017).			It	would	also	significantly	increase	available	spawning	
and	rearing	habitat	for	imperiled	Snake	River	Fall	Chinook.	
	
No	other	action	or	actions	can	significantly	lower	summer	water	temperatures	in	
the	lower	Snake	River	on	a	long-term	basis,	while	also	providing	additional	cooling	
in	the	lower	Columbia.		
	
If	you	have	questions	about	this	letter	or	would	like	additional	information,	please	
contact:	
• Margaret	Filardo,		margaret.filardo@gmail.com,		503-473-4764		
• Howard	Schaller,		howie.a.schaller@gmail.com,	503-560-6189	
• Rick	Williams,		troutdna@gmail.com,		208-861-1325	
• David	Cannamela,		dacannamela@gmail.com,			208-890-1319	
	
Sincerely,	
	
Margaret	J.	Filardo,	Ph.D.	
Doctorate,	Oceanography,	Old	Dominion	University	
Senior	Fishery	Biologist,	Fish	Passage	Center,	retired	
Portland,	Oregon	



	

	

Howard	Schaller,	Ph.D.	
Doctorate,	Biological	Oceanography,	Old	Dominion	University	
Fish	population	Dynamics,	35	years	evaluating	Pacific	Northwest	natural	resource	
management	
U.S.	Fish	and	Wildlife	Service,	retired	
Portland,	Oregon	
	
Rick	Williams,	Ph.D.		
Doctorate,	Conservation	Biology,	University	of	Brigham	Young		
Research	Associate,	Department	of	Biology,	The	College	of	Idaho		
Caldwell,	Idaho	
	
David	A.	Cannamela,	M.S.		
Master	of	Science,	Aquatic	Science,	Murray	State	University/Idaho	State	University		
Fisheries	Research	Biologist/Fisheries	Biologist,	Idaho	Dept.	Fish	&	Game,	retired		
Boise,	Idaho	
	

Donald	W.	Chapman,	Ph.D.		
Doctorate,	Fisheries,	Oregon	State	University		
Fisheries	Biologist	for	University	of	Idaho,	and	as	independent	consultant		
McCall,	Idaho	
	

Carl	Safina,	Ph.D.	
Doctorate,	Ecology,	Rutgers	University	
Ecologist,	founder	of	the	Safina	Center	for	Environmental	Conservation	
Long	Island,	New	York	
	

Jack	E.	Williams,	Ph.D.	
Doctorate,	Fisheries	Science,	Oregon	State	University	
Emeritus	Senior	Scientist,	Trout	Unlimited	
Medford,	OR	
	

James	Lichatowich,	M.S.		
Master	of	Science,	Oregon	State	University,		
Fisheries	Science	45	years	in	salmon	research	and	management		
Author:	Salmon	without	Rivers,	a	History	of	the	Pacific	Salmon	Crisis,	and	People	and	
Place	-	a	Biologist’s	Search	for	Salmon	Recovery		
Columbia	City,	Oregon	
	
Jack	A.	Stanford,	Ph.D.		
Doctorate,	Limnology,	University	of	Utah		
Emeritus	Professor	of	Ecology,	University	of	MT	Flathead	Lake	Biological	Station		
Polson,	Montana	
	
Helen	Neville,	Ph.D.		
Doctorate,	Evolutionary	Biology	and	Ecology,	University	of	Nevada-Reno		
Director	of	Research	and	Science	Partnerships,	Trout	Unlimited		
Boise,	Idaho	
	
	



	

	

Jim	Martin,	M.S.		
Master	of	Science,	Fisheries,	Oregon	State	University		
Chief	of	Fisheries,	Oregon	Department	of	Fish	and	Wildlife,	retired		
Mulino,	Oregon	
	
Charles	E.	Petrosky,	Ph.D.	
Doctorate,	Fishery	Resources,	University	of	Idaho	
Fisheries	Biologist,	Idaho	Department	of	Fish	and	Game,	retired	
Boise,	Idaho	
	

Deborah	A.	Giles,	Ph.D.		
Resident	Scientist,	University	of	Washington	Friday	Harbor	Labs		
Science	and	Research	Director,	Wild	Orca		
Friday	Harbor,	Washington	State	
	
Joseph	Karl	Gaydos,	V.M.D.,	Ph.D.	
Wildlife	Veterinarian	and	Scientist	
Eastsound,	Washington	State	
	

Stephen	Pettit,	M.S.		
Master	of	Science,	Zoology,	University	of	Idaho		
Fisheries	Research	Biologist,	Idaho	Fish	and	Game,	retired		
Lewiston,	Idaho	
	
Rodney	W.	Sando,	M.S.		
Master	of	Science,	Fisheries,	University	of	Idaho		
Former	Chief	of	Natural	Resources,	Minnesota		
Former	Executive	Director,	Columbia	Basin	Fish	&	Wildlife	Authority		
Director,	Idaho	Department	of	Fish	and	Game,	retired		
Woodburn,	Oregon	
	

Bill	Shake,	M.S.		
Master	of	Science,	Wildlife	Biology,	Western	Illinois	University		
Former	Assistant	Director	of	Fisheries,	USFWS,	Portland	Regional	Office		
Special	Assistant	to	the	Regional	Director	on	Columbia	River	salmon,	retired		
Portland,	Oregon	
	
David	Bain,	Ph.D.		
Doctorate,	Biology,	University	of	California	Santa	Cruz	
Chief	Scientist,	Orca	Conservancy	
Seattle,	Washington	State	
	
Daniel	H.	Diggs	B.S.		
Bachelor	of	Science,	Fisheries	Science,	Oregon	State	University		
Assistant	Regional	Director	Fisheries,	U.S.	Fish	and	Wildlife	Pacific	Region,	retired	
Beaverton,	Oregon	
	
	
	



	

	

David	C.	Burns,	Ph.D.		
Doctorate,	Fisheries	Science	Fisheries	Scientist	Emeritus		
McCall,	Idaho	
	
Roger	S.	C.	Wolcott,	Jr.,	M.S.	
Master	of	Science,	Fishery	Science,	University	of	Washington	
U.S.	Fish	&	Wildlife	Service,	Research	&	Management	of	Anadromous	Fish	&	Habitat,	retired	
National	Marine	Fisheries	Service,	Management	of	Anadromous	Fish,	Habitat	&	Water	
Policy,	retired	
Bend,	OR	
	

Keats	R.	Conley,	Ph.D.	
Doctorate,	Marine	Biology,	University	of	Oregon	
Research	Biologist,	Department	of	Fish	and	Wildlife,	Shoshone-Bannock	Tribes	
Blackfoot,	Idaho	
	

John	R.	Durand,	Ph.D.	
Doctorate,	Ecology,	University	of	California,	Davis	
Research	Scientist,	Estuarine	Ecology	and	Conservation	Center	for	Watershed	
Sciences	at	University	of	California,	Davis	
Davis,	California	
	

Bruce	P.	Finney,	Ph.D.	
Doctorate,	Oceanography,	Oregon	State	University	
Professor,	Department	of	Biological	Sciences	and	Geosciences,	Idaho	State	
University	
Pocatello,	Idaho	
	

Nick	Gayeski,	Ph.D.	
Doctorate,	Systems	Ecology,	University	of	Montana		
Conservation	Ecology,	Salmon	fisheries	science	
Duvall,	Washington	State	
	
Keith	A.	Johnson,	Ph.D.	
Doctorate,	Pathogenic	Microbiology,	Oregon	State	University		
Chief	of	Sockeye	fish	culture,	Idaho	Department	of	Fish	and	Game,	retired		
Emmett,	Idaho	
	
James	B.	Reynolds,	Ph.D.	
Doctorate,	Fisheries	Biology,	Iowa	State	University	
USGS,	retired	
Apache	Junction,	Arizona	
	

Jonathan	Rosenfield,	Ph.D.	
Doctorate,	Evolution,	Ecology,	and	Behavior,	University	of	New	Mexico	
Senior	Scientists,	San	Francisco	Baykeeper	
Berkeley,	California	
	
	



	

	

Christopher	A.	Walser,	Ph.D.		
Doctorate,	Biology,	Tulane	University		
Chair,	Natural	Sciences	and	Mathematics,	The	College	of	Idaho		
Caldwell,	Idaho	
	
David	A.	Moskowitz,	J.D.	
Juris	Doctor,	Environmental	and	Natural	Resource	Law,	Lewis	and	Clark	College	
Environmental	Law	and	Policy	
Portland,	Oregon	
	
Kimberly	A.	Apperson,	M.S.		
Master	of	Science,	Zoology,	University	of	Idaho		
Fisheries	Scientist,	retired	
McCall,	Idaho	
	

Richard	Howard,	M.S.			
Master	of	Science,	Wildlife	Ecology,	Utah	State	University	
Fish	and	Wildlife	Biologist,	U.S.	Fish	and	Wildlife	Service,	retired,		
Boise,	Idaho		
 
Melissa	L.	Evans,	Ph.D.	
Doctorate,	Ecology	and	Evolutionary	Biology,	University	of	Western	Ontario	
Senior	Fisheries	Biologist,	Coldstream	Ecology	/	Affiliate	Faculty,	
Department	of	Biology,	Idaho	State	University	
Lillooet,	British	Columbia,	Canada	
	
Bert	Bowler.	M.S.		
Master	of	Science,	Fisheries,	University	of	Idaho		
Fisheries	Biologist,	Snake	River	Salmon	Solutions		
Boise,	Idaho	
	

Brian	Brooks,	M.S.		
Master	of	Science	Natural	Resources,	University	of	Idaho		
Restoration	Ecologist		
Boise,	Idaho	
	
Leonard	Corin,	M.A.	
Master	of	Arts,	Biology,	
Supervisor,	Fisheries	and	Ecological	Services,	USFWS,	retired	
Oak	Harbor,	Washington	State	
	

Steve	Duke.	M.S.	
Master	of	Science,	Fisheries	Science,	Oregon	State	University	
USFWS,	retired	
Boise,	Idaho	
	

Rebecca	J.	Fritz,	M.S.	
Master	of	Science,	Biology,	Northern	Arizona	University	
Fisheries	Biologist	
Burns,	Oregon	



	

	

	
Gary	Gadwa,	M.S.		
Master	of	Science,	Wildlife	and	Fisheries	Resources,	University	of	Idaho		
Wildlife	and	Fisheries	Biologist,	Idaho	Department	of	Fish	and	Game,	retired		
Stanley,	Idaho	
	
William	H.	Goodnight,	M.S		
Master	of	Science,	Fisheries	Management,	University	of	Idaho	
Idaho	Dept.	Fish	&	Game,	retired	
Boise,	Idaho	
	

Roy	Heberger,	M.S.		
Master	of	Science,	Fisheries/Aquatic	Ecology,	University	of	Michigan		
U.S.	Fish	and	Wildlife	Service,	retired		
Boise,	Idaho	
	
Andre	E.	Kohler,	M.S.		
Master	of	Science,	Stream	Ecology,	Washington	State	University		
Aquatic	Biologist/Salmon	River	Basin	Program	Manager,	Department	of	Fish	and	
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