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OREGON  WATER  RESOURCES  COMMISSION   
Resolution Adopting the State’s Integrated Water Resources Strategy 

 
	
	
	
	
	

	
	
	
hereas,	although	Oregon	has	a	reputation	as	a	wet	state,	it	still	faces	challenges	meeting	its	
water	quantity,	water	quality	and	ecosystem	needs;	

	
Whereas,	these	challenges	will	only	increase	in	the	future	with	projected	changes	in	population,	climate	
conditions,	and	land	use;	
	
Whereas,	the	Oregon	Water	Resources	Commission	took	an	early	leadership	role,	calling	for	a	statewide	
water	strategy,	crafting	early	drafts,	providing	suggestions	on	process	and	content,	and	keeping	the	issue	
at	the	forefront	of	every	Commission	meeting	since	2007;	
	
Whereas,	the	public	process	used	to	identify	Oregon’s	critical	water	issues	and	potential	solutions	was	
inclusive,	open,	and	transparent,	with	eleven	open	houses,	multiple	government‐to‐government	meetings,	
dozens	of	stakeholder	workshops,	seven	rounds	of	public	comment,	and	continual	opportunities	for	
online,	written	and	verbal	input;	
	
Whereas,	the	Project	Team	included	the	four	state	agencies	responsible	for	the	development	of	the	
Strategy—the	Water	Resources	Department,	the	Department	of	Environmental	Quality,	the	Department	
of	Fish	and	Wildlife,	and	the	Department	of	Agriculture;	
	
Whereas,	the	development	process	depended	greatly	upon	a	Policy	Advisory	Group,	comprised	of	18	
citizen	members	from	across	the	state,	representing	diverse	perspectives	in	the	field	of	water;	
	
Whereas,	the	development	process	benefitted	from	a	State	Agency	Advisory	Group	and	a	Federal	Liaison	
Group,	comprised	of	28	natural	resource	and	economic	development	agency	partners;	
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Whereas,	the	following	boards,	commissions,	and	agencies	have	provided	letters	in	support	of	the	
Strategy	and	the	importance	of	its	role	in	Oregon's	water	future—the	Board	of	Agriculture,	Board	of	
Forestry,	Board	of	Geology,	Drinking	Water	Advisory	Committee	of	the	Oregon	Health	Authority,	
Environmental	Quality	Commission,	Fish	and	Wildlife	Commission,	Land	Conservation	and	Development	
Commission,	Parks	and	Recreation,	State	Marine	Board,	Sustainability	Board,	Watershed	Enhancement	
Board,	U.S.	Bureau	of	Reclamation,	U.S.	Department	of	Energy's	Bonneville	Power	Administration,	U.S.	
Environmental	Protection	Agency,	U.S.	Geological	Survey,	and	the	U.S.	Forest	Service;	
	
Whereas,	Oregon’s	Integrated	Water	Resources	Strategy	includes	Recommended	Actions	in	thirteen	
water‐related	issue	areas,	designed	to	help	the	state	understand	and	meet	its	instream	and	out‐of‐stream	
water	needs;	
	
Whereas,	Oregon's	first	Integrated	Water	Resources	Strategy	has	been	completed	on	time,	within	budget,	
and	according	to	the	parameters	set	forth	in	ORS	536.220;		Now,	therefore,	
	
Be	It	Resolved,	we	the	undersigned	members	of	Oregon's	Water	Resources	Commission	do	hereby	adopt	
Oregon's	first	Integrated	Water	Resources	Strategy	on	this	second	day	of	August,	2012.	
	
	
	
	
John	E.	Jackson,	Chair	
Northwest	Region	
	
	
	
Jeanne	LeJeune	
Westside	at	Large	
	
	
	
John	E.	Roberts	
Southwest	Region	
	
	
	
Ray	L.	Williams	
Eastside	at	Large	

Charles	Barlow,	Vice	Chair	
Eastern	Region	
	
	
	
Mary	Meloy	
North	Central	Region	
	
	
	
Carol	A.	Whipple	
West	Central	Region	
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Benjamin Franklin once said that when the well runs dry, we realize the value of water.  
The Integrated Water Resources Strategy is a long-overdue assessment that reflects how 
we value water here in the state of Oregon.  Fortunately, our well hasn’t run dry, and with 
this kind of strategic planning, it won’t. 
 
From my first legislative water committee, 25 years ago, I have recognized the 
importance of water in almost every aspect of our lives.  There is increased pressure for 
this natural resource all over the world, and Oregon is certainly no exception.  The state’s 
first Integrated Water Resources Strategy is therefore an important achievement, given 
the importance of water to us all. 
 
This document reflects Oregon’s diverse opinions and interests, while providing a 
blueprint for opportunities both in-stream and out – from our agricultural sector to our 
municipal water supply to healthy fish and other aquatic life.   
 
With a template for policy and investment strategies, we can move toward 
implementation, pursuing these ideas to ensure Oregon has the resources it needs to 
thrive and grow.  I am committed to making this a reality, but implementation will rely 
on all of us working together.  I hope that Oregonians continue to stay engaged to move 
this effort forward. 
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Fifty years from now, our vision is to see, “Everywhere in our State, …healthy waters, able 
to sustain a healthy economy, environment, and cultures & communities.”  

 ~ Policy Advisory Group (2010) 
 
 
The fundamental purpose of this document is to understand Oregon’s water needs and to 
articulate a strategy to meet those needs into the future.   Although the Integrated Water 
Resources Strategy is ambitious (there are not currently enough resources to fully implement 
all of the actions listed here), the intent of the Strategy is to provide a blueprint for future 
actions.   

Water is one of the world’s most precious natural resources.  With more than 100,000 miles of 
rivers and streams, 360 miles of coastline, and more than 1,400 named lakes, Oregon is 
renowned for its water.  Our rivers, streams, lakes, wetlands, springs, and aquifers provide a 
wide range of benefits to all Oregonians.   
 
This clean and reliable source of water is essential for meeting our basic human needs, and 
for supporting Oregon’s economy—the  thousands of businesses and industries that rely 
upon water in some form, to irrigate a crop, to manufacture a product, or to provide a service 
or experience.    
 
Oregon’s economy, in turn, is dependent upon a healthy environment where water resources 
play an essential part.  Fish and wildlife need a sufficient quantity and quality of water—from  
the rivers, lakes, wetlands, and estuaries—to live, reproduce, and thrive.  A healthy 
evironment includes fully functioning ecosystems that are able to support our commercial 
and recreational needs and a quality of life unique to Oregon and the Pacific Northwest.      
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Building a Water Strategy for Oregon  
 
In	order	to	achieve	Oregon’s	vision	for	water,	a	strategy	was	developed	that	brings	various	sectors	and	
interests	together	to	work	toward	the	common	purpose	of	maintaining	healthy	water	resources	to	meet	
the	needs	of	Oregonians	and	Oregon’s	environment	for	generations	to	come.			
	
With	leadership,	support,	and	direction	from	the	State	Legislature	and	the	Water	Resources	Commission,	
Oregon’s	natural	resource	agencies	set	out	to	develop	a	statewide,	integrated	water	resources	strategy	to	
meet	current	and	future	water	needs.			
	
Unlike	traditional	water	supply	plans,	this	Strategy	considers	instream	needs	(where	water	remains	in	
the	environment)	along	with	out‐of‐stream	needs	(where	water	is	diverted	for	use),	including	water	
quality,	water	quantity,	and	ecosystem	needs.	
	
The	Oregon	Water	Resources	Department,	the	state	agency	responsible	for	water	quantity,	took	the	lead	
to	develop	this	Strategy.		The	Department	worked	closely	with	the	Oregon	Department	of	Environmental	
Quality	and	the	Oregon	Department	of	Fish	and	Wildlife	to	ensure	that	water	quality	needs	and	ecological	
needs	were	directly	addressed.		The	Oregon	Department	of	Agriculture,	which	oversees	the	safety	and	
promotion	of	Oregon	agriculture,	also	played	an	important	role	in	the	development	of	the	Integrated	
Water	Resources	Strategy.		
	
	
A “Bottom‐Up” Approach 
 
Oregon’s	first	integrated	water	resources	strategy,	although	led	by	state	agencies,	was	built	from	the	
ground	up.		Early	on,	the	four	state	agencies	actively	sought	input	from	the	public,	hosting	discussions	in	
eleven	Oregon	communities	all	across	the	state.		Stakeholders	and	several	water‐related	organizations	
also	participated	in	individual	workshop	discussions.		
	
The	public	input	gathered	from	these	discussions	resulted	in	an	extensive	list	of	water‐related	challenges	
that	Oregonians	care	passionately	about	and	want	to	see	addressed	in	the	state’s	first	water	strategy.		
From	the	very	beginning,	Oregonians	offered	a	variety	of	solutions	and	ways	the	State	could	move	
forward	to	improve	water	resources	management	in	Oregon.			
	
Conversations	continued	with	formal	advisory	groups	that	offered	advice	on	the	most	critical	issues	to	
address	and	the	most	promising	solutions.			
	
More	than	fifteen	natural	resource	and	economic	development	state	agencies	and	ten	federal	agencies	
with	diverse	responsibilities	in	the	areas	of	water	supply,	water	quality,	land	management,	and	fish	and	
wildlife	management	in	Oregon,	provided	assistance	and	feedback	during	development	of	the	Strategy.		
These	agencies	were	instrumental	in	helping	to	identify	the	successful	tools,	plans,	and	programs	already	
in	place	today	that	can	be	built	upon	or	further	integrated	under	the	umbrella	of	the	Integrated	Water	
Resources	Strategy.			
	
In	any	public	outreach	effort,	it	is	very	challenging	to	reach	every	citizen	of	the	state.		An	18‐member	
advisory	group	of	citizens	and	stakeholders	was	formed	to	help	achieve	a	diverse	range	of	perspectives	
and	interests,	and	to	help	speak	on	behalf	of	all	Oregonians.		Like	the	state	and	federal	agencies,	their	
feedback	and	recommendations	were	invaluable	for	developing	the	structure	and	content	of	the	Strategy.			
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The	comments,	feedback	and	input	received	throughout	the	development	of	the	Strategy	were	shared	
regularly	with	the	Water	Resources	Commission,	other	boards	and	commissions,	the	Oregon	State	
Legislature,	and	the	Governor’s	Office.			
	
After	more	than	three	years	of	engagement	with	Oregon’s	citizens,	the	Water	Resources	Commission	
formally	adopted	Oregon’s	first	Integrated	Water	Resources	Strategy	the	second	day	of	August	2012,	with	
implementation	beginning	immediately.			
	
	
Founded in Law  
 
Successful	long‐term	investment	in	Oregon’s	economy	and	environment	requires	a	foundation	of	
certainty	and	law,	and	this	Strategy	upholds	the	rule	of	law	and	the	long‐standing	history	that	supports	it.				
	
This	Strategy	places	an	emphasis	on	collaboration	and	voluntary	efforts.		It	identifies	areas	where	
incentives,	whether	financial,	technical,	or	policy	in	nature,	could	serve	as	powerful	tools	for	progress.		It	
also	identifies	where	public	and	private	partnerships	could	stretch	our	dollars	and	further	our	instream	
and	out‐of‐stream	goals.		Just	as	importantly,	the	Strategy	is	not	intended	to	remove	or	jeopardize	
existing	water	rights	or	other	local,	state,	and	federal	authorizations.		The	Strategy	does	not	relinquish	
any	existing	authorities.	
	
	
Finding Your Way Around the Document 
	
This	document	is	organized	in	a	way	that	supports	the	authorizing	language	of	HB	3369	(now	ORS	
536.220).		In	its	deliberations	over	House	Bill	3369	in	2009,	Oregon's	Legislature	posed	two	questions	
essential	to	Oregon's	future:	what	is	the	current	state	of	Oregon's	water	supply	relative	to	its	needs,	and	
what	must	Oregon	do	to	ensure	that	sustainable	supplies	of	clean	and	abundant	water	are	available	to	
meet	future	instream	and	out‐of‐stream	needs?			
	
Organization  
Recommended	actions	described	in	each	section	focus	on	improving,	modernizing,	and	expanding	
Oregon’s	foundation	of	data	and	programs.	The	conclusion	presents	a	long‐term	blueprint—an	overview	
of	“next	steps”—for	the	State	of	Oregon	to	follow	in	order	to	understand	and	meet	its	water	needs.	The	
conclusion	is	presented	in	the	context	of	efforts	already	underway,	as	well	as	additional	work	needed	in	
short‐term	(the	next	five	years)	and	the	long‐term.	
	
The	Strategy	is	organized	around	four	main	objectives,	which	are	presented	as	chapters,	and	within	each	
chapter,	sections	highlight	the	critical	issues	and	recommended	actions	needed	to	address	those	issues.			
	
Cross‐Cutting Issues   
Four	cross‐cutting	issues	are	of	vital	importance	to	Oregon’s	water	future:	groundwater,	climate	change,	
funding,	and	institutional	coordination.		These	four	issues	are	present	or	implied	in	every	section	of	this	
Strategy.		An	overview	of	each	follows.			
	
Groundwater:		Oregon	monitors	and	manages	groundwater	at	the	state	level	(unlike	several	other	western	
states).		This	approach	enables	the	State	to	track	groundwater	availability	and	groundwater	quality,	
manage	surface	water	and	groundwater	conjunctively,	make	science‐based	permitting	decisions,	and	to	
provide	information	to	local	planners	and	other	decision‐makers.		Unfortunately,	groundwater	science,	so	
critical	to	economic	and	environmental	decision‐making,	has	been	given	short	shrift	in	public	and	private	
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budgets	during	recent	decades,	causing	significant	knowledge	gaps	at	local,	state,	and	federal	levels.		
Major	groundwater‐related	items	are	found	in	several	of	the	recommended	actions.  
 
Climate Change:		The	authorizing	language	of	ORS	536.220	highlights	climate	change	in	several	instances.	
It	calls	for	recommendations	regarding	continuous	monitoring	of	climate	change	effects	on	Oregon’s	
water	supply,	and	for	recommendations	regarding	the	water	user	actions	that	are	necessary	to	address	
climate	change.		Climate	change	actions	will	draw	upon	a	suite	of	tools	and	approaches,	including	
increasing	water	conservation	and	efficiency	efforts,	expanding	natural	and	built	storage,	and	
strengthening	the	resiliency	of	riparian	areas,	forest	lands,	wetlands,	and	floodplains.			
	
Adaptation	to	climate	change	requires	a	closer	look	at	how	it	may	affect	water	rights,	crop	production,	
and	migration	patterns.		You	can	find	several	recommended	actions	that	relate	to	climate	change	
throughout	the	document.	
	
Funding:		Much	of	the	content	in	this	Strategy	focuses	on	policy	and	administration,	however,	
implementation	cannot	occur	without	investing	the	time,	energy,	and	expertise	in	these	areas.		Today,	the	
agencies	that	protect	and	manage	Oregon’s	natural	resources	receive	less	than	one‐percent	of	the	General	
Fund.		Water	managment	receives	an	even	thinner	slice	of	that	investment.			
	
An	analysis	of	budgets	in	other	western	states	reveals	millions—if	not	billions—of	dollars	dedicated	to	
the	development	and	protection	of	water	resources.		These	are	orders	of	magnitude	beyond	what	Oregon	
historically	has	spent	in	support	of	its	most	precious	natural	resource.		The	Strategy	specifically	focuses	
on	funding	for	work	at	the	state	and	local	level,	but	all	of	the	recommended	actions	contain	a	funding	
component.	
	
Institutional Coordination:		No	entity	is	an	island	when	it	comes	to	water	management.		In	Oregon,	all	water	
is	publicly	owned,	and	there	are	a	multitude	of	public	and	private	organizations	with	specific	
responsibilities	and	authorities	related	to	the	management	of	Oregon’s	water	resources.			
	
These	organizations	reside	at	the	local,	state,	tribal,	and	federal	level	and	each	has	a	different	mandate,	
funding	base,	and	constituency.		There	are	many	ways	these	organizations	can	more	efficiently	
communicate,	pay	for,	and	implement	their	planning	and	policy	development,	from	data	collection	to	
project	implementation.		You	can	find	recommended	actions	focused	on	institutional	collaboration	and	
coordination	throughout	the	Integrated	Water	Resources	Strategy.	
	
	
Oregon’s Water Strategy for the Future:  Four Primary Objectives	
	
Oregon’s	Integrated	Water	Resources	Strategy	provides	a	blueprint	to	help	the	state	better	understand	
and	meet	its	instream	and	out‐of‐stream	water	needs,	taking	into	account	water	quantity,	water	quality,	
and	ecosystem	needs.		It	consists	of	four	primary	objectives,	followed	by	critical	issues	with	more	detail,	
and	thirteen	sets	of	recommended	actions.	
	
The Four Primary Objectives:
	
OBJECTIVE 1    
Understand	Oregon’s		
Water	Resources	Today	
	

	
Oregon	needs	to	fill	the	knowledge	gap—gathering,	
processing,	and	sharing	water	resources	information,	
so	that	the	State	can	better	characterize	its	water	
resources	to	sustain	Oregon’s	jobs	and	the	economy,	
as	well	as	a	healthy	environment.		
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OBJECTIVE 2    
Understand	Instream	
and	Out‐of‐Stream	Needs	
	

Oregon	needs	a	better	grasp	of	current	and	future	
needs—both	instream	and	out‐of‐stream.		Without	a	
better	characterization	of	current	water	use	and	
future	water	quantity,	water	quality,	and	ecosystem	
needs,	the	State	cannot	adequately	plan	to	meet	these	
needs	into	the	future.		

OBJECTIVE 3    
Understand	the	Coming	Pressures		
that	Affect	Our	Needs	and	Supplies	
	
	
	
	

Oregon	must	anticipate	and	model	some	of	the	most	
powerful	changes	that	may	affect	both	water	
resources	and	water	needs	into	the	future.		Such	
changes	include	climate	change,	population	growth	
and	shifts,	economic	development,	changes	in	land	
use,	infrastructure	needs,	the	water‐energy	nexus,	and	
the	need	for	water‐related	education.	
	

OBJECTIVE 4    
Meet	Oregon’s	Instream		
and	Out‐of‐Stream	Needs	
	

Oregon	needs	to	integrate	and	coordinate	both	the	
long‐term	planning	and	day‐to‐day	management	of	
Oregon’s	water	resources	among	local,	state,	federal,	
and	tribal	governments,	as	well	as	with	other	state	
partners.		Key	actions	here	include	state‐level	and	
place‐based	planning,	water	management	and	
development,	protection	of	public	health	and	
ecological	health,	and	stable	funding.			
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Oregon needs to fill the knowledge gap—gathering, 
processing and sharing water resources information, so that 
the State can better characterize its water resources for 
economic development and a healthy environment.  This 
includes taking a look at the interaction between 
groundwater and surface water, and furthering our 
understanding of the limits of our water supplies and 
systems. 

 
Because water is managed for a variety of beneficial uses, 
there are many entities involved at all levels of government, 
with different management responsibilities.  Improving our 
understanding of Oregon’s major water‐related institutions 
and documenting their role in water resources 
management can help us further integrate and coordinate 
information and improve decision‐making. 

 

 

 

Limited Water Supplies & 
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Areas with Known Groundwater Issues  
(Quality & Quantity) 

DEQ GW Management Area 
OWRD Administrative Basin 

OWRD GW Restricted Area 
WRD/USGS Deschutes GW Study Area 

Water	is	Oregon’s	most	precious	natural	resource.		In	an	average	year,	Oregon	can	expect	to	see	an	
estimated	100	million	acre‐feet	of	water	fill	our	lakes	and	streams	and	recharge	our	groundwater	
aquifers.		This	amount	does	not	include	water	that	evaporates	from	plants	or	from	the	land’s	surface	or	
water	that	originates	outside	of	the	boundary	of	our	state.	
	
Oregon’s	rivers,	streams,	lakes,	estuaries,	wetlands,	springs,	and	aquifers	support	a	wide	range	of	benefits	
for	both	humans	and	the	environment—sources	of	water	for	drinking,	agriculture,	industry,	and	
recreation	and	sources	of	essential	habitat	for	fish	and	wildlife.	
	
	
The Status of Oregon’s Water Resources 
 
Groundwater 	
Groundwater	occurs	almost	everywhere	beneath	the	land	surface.		Because	of	its	connection	to	surface	
water,	it	is	a	major	contributing	source	of	water	for	many	springs,	lakes,	and	wetlands	in	Oregon.		
Groundwater	feeds	streams	and	rivers	gradually	throughout	the	year,	and	augments	streamflow	in	late	
summer	months.			
	
Under	much	of	the	land	surface	in	northern	Oregon	is	a	series	of	very	thick,	ancient	lava	flows	called	the	
Columbia	River	Basalt	Group.		These	layers	contain	an	extensive	system	of	aquifers	that	can	be	used	to	
store	and	retrieve	water.		In	other	parts	of	Oregon,	underlying	volcanic	rocks,	gravel,	and	sand	may	also	
be	suitable	for	aquifer	storage.		Although	
groundwater	occurs	almost	everywhere,	
availability	of	groundwater	for	large‐scale	use	
and	development	varies	widely,	depending	on	
geologic	conditions,	climate,	how	groundwater	
interacts	with	surface	water,	and	the	extent	of	
previous	development	pressures	on	the	resource.			
	
During	the	past	60	years,	groundwater	
development	has	occurred	primarily	in	areas	
where	the	geologic	conditions	are	favorable	or	
where	additional	surface	water	is	no	longer	
available.		In	some	locations	throughout	the	state,	
groundwater	aquifers	are	no	longer	capable	of	
sustaining	additional	development.		In	the	
Willamette	Valley,	for	example,	twelve	areas	have	
been	completely	withdrawn	from	future	uses	or	
limited	to	some	uses,	allowing	only	minimal	
irrigation	or	essential	public	safety	needs,	such	
as	fire	protection.	

CRITICAL ISSUE:  FURTHER UNDERSTAND LIMITED WATER SUPPLIES AND SYSTEMS  

Owyhee River at Leslie Gulch, Malheur County  Detroit Lake, Marion County Benham Falls, Deschutes River, Deschutes County  

Photos: Gary Halvorson, Oregon State Archives 
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Average Annual Precipitation in Oregon 
(in inches) 

100 – 120 
120 – 140 
140 – 160 
160 – 180  
> 180 
 

< 20 
20 – 40  
40 – 60  
60 – 80 
80 – 100 
 

The	limitations	of	groundwater	extend	beyond	quantity.		Some	aquifers	contain	saline	water.		Others	
contain	area‐wide	nitrate	contamination.		Groundwater	contamination	is	a	serious	issue	in	some	
locations	throughout	Oregon,	affecting	portions	of	Linn,	Lane,	and	Benton	Counties,	the	Lower	Umatilla	
Basin,	and	northern	portions	of	Malheur	County.	
 
Surface Water and Groundwater Interactions  
Surface	water	interacts	with	groundwater	in	three	basic	ways:	1)	streams	gain	water	from	inflow	of	
groundwater	via	springs	or	seepage	through	the	streambed;	2)	streams	lose	water	to	groundwater	by	
outflow	through	the	streambed;	or	3)	they	do	both,	gaining	in	some	reaches	and	losing	in	others.				
	
Gaining	streams	represent	locations	where	cooler	groundwater	emerges	and	contributes	to	a	stable	base	
flow,	helping	to	sustain	surface	water	during	the	summer	months,	and	providing	prime	spawning	
conditions.		Losing	streams	can	act	as	a	potential	route	of	groundwater	contamination,	as	polluted	runoff	
enters	streams	that	eventually	percolate	back	into	the	ground.		
	
In	many	parts	of	Oregon,	groundwater	interacts	directly	with	surface	water.		Oregon	water	law	
recognizes	this	important	connection	as	a	fundamental	aspect	of	the	State's	water	code,	and	the	State	
manages	groundwater‐surface	water	sources	as	one,	where	appropriate.		This	is	called	conjunctive	
management.	
	
Generally,	the	Water	Resources	Department	denies	or	limits	groundwater	applications	in	instances	
where	use	from	a	groundwater	aquifer	can	substantially	interfere	with	a	surface	water	source	that	is	
already	fully	appropriated.		One	example	of	conjunctive	management	stems	from	a	2001	study	
conducted	by	the	Water	Resources	Department	and	U.S.	Geological	Survey	that	identified	a	hydraulic	
connection	between	groundwater	and	surface	water	within	the	Deschutes	Groundwater	Study	Area.		
Because	of	this	connection,	new	groundwater	withdrawals	must	now	be	mitigated	with	a	similar	amount	
of	water	placed	instream,	to	offset	the	impact	to	surface	water	flows.			
	
Precipitation   
The	availability	of	surface	water	depends	
greatly	on	the	location	and	timing	of	
precipitation.				
	
Although	the	average	annual	precipitation	
for	the	entire	state	is	about	30	inches,	it	is	not	
distributed	evenly	across	the	state.		
Precipitation	varies	widely	throughout	
Oregon,	depending	on	location—from	as	
much	as	200	inches	per	year	at	points	along	
the	coastal	mountains	to	less	than	8	inches	in	
areas	of	drier	eastern	Oregon.			This	disparity	
means	that	some	Oregon	communities	often	
experience	flooding	conditions	while	others	
experience	drought.			
	
The	abundance	of	precipitation	on	the	west	
side	of	the	state	during	the	winter	months	
contributes	to	Oregon’s	reputation	as	a	wet	
state.		
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Typical Timing of Streamflow  
vs. Demand in Oregon 

 
Timing—Supply versus Demand   
The	arrival	of	precipitation	in	Oregon,	
whether	by	rain	or	snow,	typically	occurs	
between	the	months	of	October	and	May.		This	
stands	in	stark	contrast	to	the	months	in	
which	water	demands	are	at	their	peak	for	
most	uses.			
	
The	accompanying	graph	demonstrates	this	
mismatch	in	timing.		The	green	line	
represents	crop	requirements	that	peak	in	
demand	during	the	months	of	June,	July,	and	
August.		The	blue	line	in	the	illustration	
represents	typical	stream	flow	distribution	in	
western	Oregon,	hitting	a	trough	during	those	
same	summer	months.			
	
Instream	needs	are	more	difficult	to	place	on	
a	graph,	as	different	species	require	
streamflow	at	different	times	of	the	year	for	
different	biological	purposes.		Generally,	in	
terms	of	timing,	low	streamflows	during	the	
summer	months	represent	the	greatest	
concern	for	meeting	instream	needs.			
	
	
	

	
Water Availability 
Most	of	the	surface	water	resources	in	Oregon	
are	fully	allocated	during	the	summer	months.			
	
The	Oregon	Water	Resources	Department	has	
created	and	continues	to	maintain	a	database	
of	the	amount	of	surface	water	available	for	
appropriation	for	most	waters	in	the	state.	
This	database	is	used	to	evaluate	applications	
for	new	uses	of	water.	
	
The	accompanying	map	shows	(in	blue)	
where	water	is	available	for	live	flow	
allocation	during	the	month	of	August,	the	
month	most	representative	of	low	summer	
flows	and	high	out‐of‐stream	demands.		With	
some	exceptions,	the	mostly‐tan	map	
indicates	that	throughout	the	state,	very	little	
surface	water	is	available	to	allocate	for	new	
uses	during	August.	
	

	
	

August Available Streamflow 
Streamflow estimated at 80% Exceedance 

No data 
No water available 
0.1 – 10 cfs 
10.1 – 100 cfs  

100.1 – 1,000 cfs 
1,000.1 – 10,000 cfs 
10,000.1 cfs or greater  
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Oregon’s Impaired Waters (2004/2006) 
 

Impaired by one or more pollutants 
(Needs TMDL 303(d) List)         
Total – 1, 117 streams, lakes and reservoirs 
                 14,905 miles  
                 31 lakes and reservoirs; 46,753 acres
   
 

 Impaired – does not need TMDL  
(TMDL approved or impaired by non‐pollutant) 
Total – 1,231 streams, lakes, and reservoirs 
                16,736 miles 
                21 lakes and reservoirs; 96,799 acres 

Note:  This map shows all waters impaired by one or more pollutants in Oregon. Stream miles are not additive.  
Waters are depicted as needing a TMDL until TMDL’s have been completed addressing all impairing pollutants. 

January Available Streamflow 
Streamflow estimated at 50% Exceedance 

No data 
No water available 
0.1 – 10 cfs 
10.1 – 100 cfs  

100.1 – 1,000 cfs 
1,000.1 – 10,000 cfs 
10,000.1 cfs or greater  

However,	some	water	is	available	during	the	
winter	months	to	allocate	for	new	instream	or	
out‐of‐stream	uses.		This	map	illustrates	water	
availability	during	the	month	of	January.	
	
Increasingly,	water	users	are	relying	on	tools	
such	as	water	conservation,	re‐use,	
transferring	existing	water	rights,	and	water	
storage	to	meet	their	needs	during	the	summer	
months.		Many	water	users	store	available	
winter	water	(surface	water)	to	supply	late	
season	or	year‐round	uses.			
	
How We Use Water  
Water	users	in	Oregon	divert	about	9	million	
acre‐feet	of	water	each	year	for	out‐of‐stream	
uses.		This	represents	approximately	eight	
percent	of	the	estimated	annual	yield.		These	
diversions	serve	four	primary	types	of	user	
groups:		agriculture,	municipalities,	self‐supplied	
industry,	and	domestic	users.		Further	discussion	
of	out‐of‐stream	uses	begins	on	page	29.				
	

The	water	that	is	not	diverted	totals	about	91	million	acre‐feet.		A	portion	of	this	water,	approximately	
19	million	acre‐feet,	is	protected	by	1,400	instream	water	rights	held	in	trust	by	the	State.		The	water	
that	stays	instream	and	in	the	ground	sustains	aquatic	species	and	ecosystems.		Instream	flows	also	
support	Oregon	industries	such	as	fishing,	recreation,	energy	production,	and	transportation.		Further	
discussion	of	instream	needs	begins	on	page	36.	
	
Water Quality  
Temperature,	sedimentation,	and	nutrients	are	the	
leading	pollutants	that	impair	Oregon’s	rivers	and	
streams.		Impaired	water	quality	drives	up	the	cost	
of	water	treatment	and	limits	access	to	clean	water	
for	fish,	drinking	water,	agriculture	and	recreation.		 
	
More	than	1,861	water	bodies	are	impaired	and	
not	meeting	water	quality	standards,	including	
more	than	30	lakes	and	reservoirs,	and	about	
22,000	stream	miles.		The	accompanying	map	
shows	impaired	waterbodies	throughout	the	state,	
where	some	locations	still	need	a	Total	Maximum	
Daily	Load	plan	(TMDL)	for	one	or	more	
pollutants,	and	others	do	not.		
	
A	TMDL	is	the	calculated	pollutant	amount	that	a	
waterbody	can	receive	and	still	meet	Oregon	water	
quality	standards.		Note	that	waters	on	this	map	
are	depicted	as	needing	a	TMDL	(in	red)	until	
TMDL’s	have	been	completed	addressing	all	
impairing	pollutants.		Some	waterbodies	need	
more	than	one	TMDL.			
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CRITICAL ISSUE:  FURTHER UNDERSTAND OUR WATER MANAGEMENT INSTITUTIONS 

Ochoco Reservoir, Crook County 

Photos: Gary Halvorson, Oregon State Archives 

Water	temperature,	which	can	increase	as	a	result	of	low	streamflow,	loss	of	riparian	vegetation,	channel	
modification,	or	warm	discharge,	is	a	critical	water	quality	parameter	because	it	directly	affects	the	
survival	of	sensitive	species	such	as	salmon	and	trout.		For	lakes,	ponds,	and	reservoirs,	dissolved	
oxygen	and	habitat	alteration	are	the	two	most	common	water	quality	issues.			
	
Groundwater	contamination	is	also	a	serious	issue	in	some	areas	of	Oregon.		Ambient	groundwater	
quality	studies	over	the	past	20	years	and	routine	monitoring	of	public	water	supplies	found	that	35	of	
45	study	areas	show	some	impairment	or	reason	for	concern.		Nitrate	is	the	most	commonly	detected	
contaminant	in	groundwater,	followed	by	pesticides,	volatile	organic	compounds,	and	bacteria.		The	
State	has	conducted	limited	groundwater	quality	studies.		With	additional	resources,	it	could	evaluate	
additional	areas	for	contaminants.			
	
Impaired Water Quality and Ecosystem Conditions 
Many	species	depend	on	Oregon’s	water	resources.		One	way	of	tracking	the	status	of	both	water	quality	
and	ecosystem	health	is	through	the	use	of	a	designated	indicator	species.		The	health	of	an	indicator	
species,	like	the	proverbial	“canary	in	the	coal	mine,”	can	be	an	indicator	of	overall	ecosystem	health	and	
can	offer	early	signs	of	stress,	such	as	disease	or	pollution.			
	
The	most	visible	indicator	species	are	native	salmonids	(salmon,	steelhead,	and	trout)	that	depend	on	
cold,	clean	water.		Since	1991,	NOAA	Fisheries’	Office	of	Protected	Resources	has	listed	27	Pacific	
salmonid	species	under	the	Endangered	Species	Act	(ESA),	and	has	delisted	zero	species.			
	
Many	populations	of	Chinook	salmon,	coho,	chum,	and	steelhead	are	at	a	fraction	of	their	historic	levels	
and	are	listed	as	threatened	or	endangered.		In	2005,	the	Oregon	Department	of	Fish	and	Wildlife	
published	a	Native	Fish	Status	Report,	noting	that	of	69	“Species	Management	Units,”	a	population	count	
of	Oregon	native	fish	species,	35	units	were	“at	risk”	and	9	were	already	extinct.			
	
This	document	further	examines	the	relationship	between	water	and	ecosystem	health	in	sections	
related	to	instream	needs,	climate	change,	land	use	planning,	healthy	ecosystems,	and	public	health.			
	
	
	

	
This	Integrated	Water	Resources	Strategy	recognizes	the	importance	of	Oregon’s	legal,	scientific,	and	
institutional	foundation	and	commits	to	continuing	and	strengthening	it.		Oregon	has	often	set	the	
standard	among	states	in	water	resources	policy	and	implementation.		Many	of	the	laws	noted	in	the	
timeline	on	the	following	pages	represent	“the	first	in	the	nation”	and	have	served	as	a	strong	foundation	
for	economic	development,	environmental	restoration,	and	protection	of	human	health	in	Oregon.	This	
section	provides	an	overview	of	Oregon’s	solid	history	in	water	resources	management.			
	
	

Columbia River, Umatilla County   Alsea Falls in the Coast Range, Benton County  
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 1889	‐‐‐	Oregon	enacts	a	state	law	prohibiting	pollution	of	waters	used	for	
domestic	or	livestock	purposes.	

 1898	‐‐‐	Oregon’s	first	fish	screening	law	passed,	to	protect	fish	from	injury	or	
mortality	in	diversion	ditches,	machinery,	or	irrigated	fields.	

 1909	‐‐‐	Oregon	Water	Code	creates	a	rational	system	of	water	allocation	and	
distribution	throughout	the	state.	

 1955	‐‐‐	Oregon	Ground	Water	Act	authorizes	the	state’s	management	of	
groundwater	resources.	

 1964	‐‐‐	Columbia	River	Treaty	between	the	United	States	and	Canada	brings	
significant	flood	control	and	power	generation	benefits	to	both	
countries.	

 1967	‐‐‐	Oregon’s	Beach	Bill	gives	the	public	free	and	uninterrupted	use	of	the	
beaches	along	the	Oregon	Coast.	

 1970	‐‐‐	Oregon	Scenic	Waterways	Act	maintains	the	free‐flowing	character	of	
designated	rivers	and	lakes	in	quantities	necessary	to	support	
recreation,	fish,	and	wildlife	uses.	

 1971	‐‐‐	Oregon	Forest	Practices	Act	regulates	commercial	forest	operations	on	
non‐federal	forestlands,	including	management	of	soil,	air,	water,	fish,	
and	wildlife	resources.	

 1972	‐‐‐	Federal	Clean	Water	Act	regulates	the	water	quality	of	streams,	lakes,	
rivers,	and	estuaries.	

 1972	‐‐‐	Federal	Safe	Drinking	Water	Act	(amended	in	1996)	regulates	the	
quality	of	drinking	water	delivered	through	community	water	systems.	

 1973	‐‐‐	Federal	Endangered	Species	Act	makes	all	species	of	plants	and	animals,	
except	pest	insects,	eligible	for	listing	as	endangered	or	extinct.	

 1973	‐‐‐	Oregon	Land	Use	Act	requires	all	cities	and	counties	to	develop	
comprehensive	plans	to	address	land‐use	problems	and	concerns.	

 1987	‐‐‐	Oregon	Instream	Water	Rights	Act	recognizes	water	instream	as	a	
beneficial	use	and	authorizes	instream	water	rights.	

 1989	‐‐‐	Oregon	Groundwater	Quality	Protection	Act	is	passed	to	conserve,	
restore,	and	maintain	the	high	quality	of	Oregon’s	groundwater.	

	
	

Timeline of Oregon’s Leadership Role in Water Resource Management 
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 1989	‐‐‐	Oregon’s	“No	Net	Loss”	Wetlands	Policy	is	designed	to	maintain	the	
acreage,	functions,	and	values	of	the	state’s	wetlands.	

 1989	‐‐‐	A	Water	Allocation	Policy	ensures	that	waters	of	the	state	are	allocated	
within	the	capacity	of	the	resource	and	protected	from	over	allocation.	

 1993	‐‐‐	The	Oregon	Agricultural	Water	Quality	Management	Act	provides	a	
mechanism	for	agricultural	operations	to	address	water	quality	
problems	in	watersheds.	

 1997	‐‐‐	The	Oregon	Plan	for	Salmon	and	Watersheds	helps	restore	healthy	
watersheds	that	support	the	economy	and	quality	of	life	in	Oregon.	

 2000	‐‐‐	The	Water	Resources	Commission	adopts	a	Water	Measurement	
Strategy,	focusing	on	diversions	with	the	greatest	impact	on	
streamflows	in	areas	with	the	greatest	fish	needs.	

 2001	‐‐‐	Oregon’s	State	Tribal	Government‐to‐Government	Law	passed,	directing	
state	agencies	to	take	tribal	interests	into	account	when	developing	
policies	or	implementing	programs	that	affect	Tribal	interests.	

 2006	‐‐‐	The	Oregon	Conservation	Strategy	provides	a	blueprint	and	action	plan	
for	the	long‐term	conservation	of	Oregon’s	native	fish	and	wildlife	and	
their	habitats.	

 2007	‐‐‐	Oregon	Legislature	establishes	an	Environmental	Justice	Task	Force,	
calling	for	a	greater	voice	and	protection	for	underrepresented	groups	
in	agency	decisions.	

 2009	‐‐‐	Oregon	Legislature	commissions	an	Integrated	Water	Resources	
Strategy	to	understand	and	meet	Oregon’s	instream	and	out‐of‐stream	
water	needs.	

 2009	‐‐‐	Oregon	Legislature	establishes	an	Ecosystem	Services	Policy,	focusing	
on	the	protection	of	land,	water,	air,	soil,	and	native	flora	and	fauna.		

 2010	‐‐‐	Oregon	Fish	Consumption	Rate	revises	human	health	criteria	based	on	a	
per	capita	fish	consumption	rate	of	175	grams/day—the	most	
protective	human	health	criteria	in	the	nation.	

 2012	‐‐‐	Oregon	launches	a	10‐year	Energy	Strategy,	with	potentially	significant	
water	implications,	as	it	is	designed	to	lower	greenhouse	gases,	while	
increasing	energy	security	and	Oregon	jobs.	

 2012	‐‐‐	Oregon	Legislature	requires	a	10‐Year	Economic	Development	Strategy,	
with	potentially	significant	water	implications,	as	it	is	designed	to	
encourage	investment	in	and	availability	of	capital	to	Oregon	businesses.	

Timeline,	continued…	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
In	addition,	Oregon	is	a	national	leader	in	many	of	the	techniques	and	technologies	used	to	manage	
water,	including	conjunctive	management	of	groundwater	and	surface	water,	underground	water	
storage,	riparian	restoration	and	protection,	water	efficiency	techniques,	remote	sensing,	and	other	
technologies.		Look	for	guest	essays	throughout	this	document,	describing	the	use	of	these	techniques	
and	technologies	in	more	detail.		Opinions	expressed	in	these	essays	belong	solely	to	the	authors.	
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Understanding How Water Quantity is Managed  
 

Doctrine of Prior Appropriation   
Under	Oregon	law,	all	water	is	publicly	owned.		Cities,	farmers,	factory	owners	and	other	users	must	
obtain	a	permit	from	the	Water	Resources	Department	to	use	water	from	any	source.		Landowners	with	
water	flowing	past,	through,	or	under	their	property	generally	do	not	automatically	have	the	right	to	use	
that	water	without	authorization	from	the	Department,	although	some	uses	are	exempt.			
	
Since	1909,	Oregon’s	Water	Code	has	created	a	rational	system	of	water	allocation	and	distribution	
throughout	the	state.			Oregon’s	water	laws	are	based	on	the	principle	of	prior	appropriation,	meaning	
that	the	first	person	to	obtain	a	water	right	on	a	stream	is	the	last	to	be	shut	off	in	times	of	shortage.	
	
Permits  
In	1989,	the	Water	Resources	Commission	directed	the	Water	Resources	Department	to	develop	an	
allocation	policy	and	establish	a	water	availability	program.		The	resulting	tool,	based	on	a	historic	
hydrologic	record,	helps	to	evaluate	whether	new	surface	water	proposals	would	be	able	to	utilize	
surface	water	at	least	80	percent	of	the	time,	or	eight	out	of	every	ten	years.			
	
The	amount	of	water	available	for	new	uses	is	affected	by	hydrologic	conditions	and	existing	uses	of	
water,	including	groundwater	uses	that	can	interfere	with	surface	water.		When	Oregon	evaluates	new	
requests	for	out‐of‐stream	uses,	it	accounts	for	the	needs	of	existing	users,	including	established	instream	
protections.			
	
The	Water	Resources	Department	administers	more	than	80,000	water	rights	for	both	instream	and	out‐
of‐stream	uses,	and	on	a	daily	basis	it	evaluates	applications	for	new	uses	and	changes	to	existing	rights.		
Unlike	several	state	agencies	in	Oregon,	there	is	no	federal	agency	that	oversees	the	functions	performed	
by	the	Water	Resources	Department.		
	
	
Understanding How Water Quality is Protected 
	
The Clean Water Act  
The	primary	regulatory	tool	used	to	reduce	or	prevent	pollutants	from	entering	waterways	is	the	Federal	
Clean	Water	Act.		The	Clean	Water	Act	requires	states	to	establish	clean	water	standards	to	protect	all	
beneficial	uses	of	water	(e.g.,	fishing,	swimming,	aquatic	life,		stock	water,	wildlife,	mining,	pollution	
abatement,	power	development,	recreation,	municipal,	agricultural,	and	industrial	uses).		Tribes	also	
have	authority	under	the	Clean	Water	Act	to	adopt	and	implement	clean	water	standards	on	reservations.		
In	Oregon,	the	Department	of	Environmental	Quality	(DEQ)	administers	the	Clean	Water	Act,	with	
oversight	from	its	federal	counterpart,	the	U.S.	Environmental	Protection	Agency.		
	
According	to	the	Clean	Water	Act,	each	state	must	develop	TMDLs	for	all	the	waters	on	the	303(d)	list.	
One	of	the	first	steps	for	improving	water	quality	after	a	TMDL	is	completed	is	to	develop	an	
implementation	plan.	Certain	federal,	state,	and	local	governments	and	agencies,	including	cities,	
counties,	and	special	districts	become	Designated	Management	Agencies	because	these	agencies	and	
governments	have	authority	to	manage	and	regulate	sources	of	pollutants	that	are	listed	in	the	TMDL.	
 
Permits   
Oregon	DEQ	also	issues	National	Pollutant	Discharge	Elimination	System	(NPDES)	permits	to	regulate	
discharges	of	treated	wastewater	from	industrial	processes	and	sewage	treatment	plants.		These	permits	
limit	the	amount	of	pollution	that	can	be	discharged	and	require	that	specific	practices	be	followed	to	
protect	the	environment.		Permitees	are	required	to	monitor	discharges	and	report	monitoring	results	to	
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DEQ,	which	then	reviews	these	monitoring	reports	and	conducts	site	inspections	to	ensure	that	
permitees	comply	with	the	requirements.			
	
Other Relevant Water Quality Laws   
Both	Oregon’s	Agricultural	Water	Quality	Management	Act	(administered	by	the	Oregon	Department	of	
Agriculture)	and	the	Oregon	Forest	Practices	Act	(administered	by	the	Oregon	Department	of	Forestry)	
significantly	contribute	to	the	state’s	water	quality	protection	efforts.		Oregon	relies	upon	the	
Groundwater	Quality	Protection	Act	of	1989	to	prevent	contamination	of	groundwater	resources,	to	
conserve	and	restore	this	resource,	and	to	maintain	the	high	quality	of	Oregon’s	groundwater	resources	
for	present	and	future	uses.		This	Act	established	a	policy	that	all	state	agencies’	rules	and	programs	are	
to	be	consistent	with	the	goal	of	protecting	drinking	water	resources	and	public	health.		The	DEQ	has	
primary	responsibility	for	implementing	groundwater	protection	in	Oregon	and	uses	a	combination	of	
water	quality	and	land	use	programs	to	implement	the	Act.			
	
	
Understanding How Ecosystems Are Protected 
 
The Endangered Species Act (ESA)   
The	purpose	of	the	Federal	Endangered	Species	Act	is	to	protect	and	recover	imperiled	species	and	the	
ecosystems	upon	which	they	depend.		Under	the	ESA,	species	may	be	listed	as	either	endangered	or	
threatened.		“Endangered”	means	a	species	is	in	danger	of	extinction	throughout	all	or	a	significant	
portion	of	its	range.		“Threatened”	means	a	species	is	likely	to	become	endangered	within	the	foreseeable	
future.			
	
This	law	is	administered	by	the	U.S.	Fish	and	Wildlife	Service	and	the	U.S.	Commerce	Department’s	
National	Marine	Fisheries	Service.		The	U.S.	Fish	and	Wildlife	Service	has	primary	responsibility	for	
terrestrial	and	freshwater	organisms.			The	National	Marine	Fisheries	Service	has	responsibility	for	
marine	wildlife	such	as	whales	and	anadromous	fish	such	as	salmon.			
	
The	State	is	developing	plans	for	26	ESA‐listed	fish	species	in	Oregon.		Developed	and	implemented	by	
the	Oregon	Department	of	Fish	and	Wildlife,	these	plans	are	designed	to	address	legal	requirements	for	
recovery	planning	under	the	Endangered	Species	Act	and	under	Oregon’s	Native	Fish	Conservation	
Policy.		Such	plans	provide	an	informed,	strategic	approach	to	recovery	that	is	based	on	science,	is	
supported	by	stakeholders,	and	is	built	on	existing	efforts	and	newly	proposed	recovery	actions.		They	
allow	for	adaptive	management	over	time	as	new	information	is	acquired.		Coordination	of	actions	with	
other	state	and	federal	agencies,	local	governments,	and	citizens	is	essential	for	successful	
implementation.			
	
Other Relevant Ecosystem Laws  
Oregon	established	its	first	fish	screening	laws	more	than	100	years	ago.		Providing	fish	passage	over	
man‐made	dams	and	diversions	has	also	been	a	requirement	since	before	statehood.		Today,	the	State	
may	require	fish	screens,	passage,	or	bypass	devices	as	a	condition	of	new	uses	(permits)	or	authorized	
changes	to	an	existing	water	right	(transfers).		The	Oregon	Department	of	Fish	and	Wildlife	oversees	the	
state’s	fish	screening	and	fish	passage	programs.	
		
Although	Oregon’s	wetland	management	and	protection	programs	date	back	to	the	early	1970s,	
legislation	passed	in	1989	adopted	clear	policies	directed	at	maintaining	the	acreage,	functions,	and	
values	of	the	state’s	wetlands.		Oregon	has	adopted	goals	of	no	net	loss	of	freshwater	wetlands	
(administered	by	the	Department	of	State	Lands),	and	a	net	gain	of	estuarine	wetlands	(administered	by	
the	Department	of	Land	Conservation	and	Development).			
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Understanding How Instream Flows Are Protected 
 
Protecting	streamflow	and	lake	levels	needed	to	support	public	uses	is	a	high	priority	for	Oregon,	
particularly	for	rivers,	streams,	and	lakes	that	provide	significant	public	benefits.			
	
Oregon’s Scenic Waterway Act  
Oregon’s	Scenic	Waterway	Act	has	created	one	of	the	most	extensive	scenic	waterway	systems	in	the	
country,	with	more	than	1,100	river	miles	protected	for	the	beneficial	uses	of	recreation,	fish,	and	
wildlife.		The	Act	was	passed	in	1970	to	maintain	the	free‐flowing	character	of	designated	rivers	and	
lakes	in	quantities	necessary	to	support	recreation,	fish,	and	wildlife	uses.			
	
It	specifically	prohibits	construction	of	dams	or	other	impoundments	within	a	scenic	waterway.		It	limits	
new	surface	water	rights	within	or	above	scenic	waterways.		It	also	limits	new	groundwater	rights	
without	mitigation,	if	groundwater	pumping	(individually	or	cumulatively)	will	measurably	reduce	
surface	water	flows.		Land	use	activities	that	can	affect	a	scenic	waterway	or	adjacent	land	(such	as	
constructing	roads	or	buildings,	mining,	and	forest	harvesting)	are	limited	or	regulated	by	this	Act.		The	
Oregon	Parks	and	Recreation	Department	has	primary	responsibility	for	implementing	the	Scenic	
Waterways	Act	and	coordinates	with	several	natural	resource	agencies.	
	
Oregon’s Instream Water Rights Act   
Oregon’s	Instream	Water	Rights	Act	was	designed	to	protect	instream	flows	by	establishing	instream	
water	rights.		Since	the	Act	was	passed	in	1987,	the	Water	Resources	Department	has	approved	more	
than	900	state	agency‐applied	water	rights	to	protect	water	instream	for	fish	use,	pollution	abatement,	
and	recreational	purposes.			
	
The	Department	of	Environmental	Quality,	Department	of	Fish	and	Wildlife,	and	the	Parks	and	
Recreation	Department	can	submit	applications	to	protect	water	instream.		These	instream	rights	are	
then	held	in	trust	on	behalf	of	the	public	by	the	Water	Resources	Department.		These	rights	are	usually	
set	for	a	certain	stream	reach	or	at	a	specific	point	on	the	stream.		Instream	water	rights	have	an	
established	priority	date,	which	means	they	can	be	regulated	in	the	same	way	as	other	out‐of‐stream	
water	rights.		Agencies	filed	the	majority	of	these	instream	water	rights	in	the	early‐to‐mid	1990s,	which	
makes	them	junior	to	most	out‐of‐stream	uses.		There	are	also	more	than	500	minimum	perennial	
streamflows	that	must	be	maintained	to	protect	and	support	aquatic	life	and	to	minimize	pollution.		Many	
of	these	were	established	during	the	1950s	and	most	have	been	converted	to	instream	water	rights.	
	
	
Understanding How Public Health Is Protected   
	
The Safe Drinking Water Act  
The	Federal	Safe	Drinking	Water	Act,	combined	with	the	Clean	Water	Act,	provides	a	powerful	set	of	tools	
for	states	to	protect	public	health	related	to	water.		The	1996	Amendments	to	the	Act	created	a	
coordinated	set	of	programs	and	requirements	to	help	water	systems	make	sure	they	have	a	safe	supply	
of	drinking	water.			
	
Important	elements	of	providing	safe	drinking	water	include:	1)	protecting	water	sources	from	
contamination,	2)	treatment,	monitoring	and	compliance,	and	3)	having	informed	and	involved	
customers.			
	
Public	water	systems,	with	state	oversight,	are	important	protectors	of	public	health.		Using	a	variety	of	
treatments,	these	systems	disinfect,	filter,	and	control	pathogenic	organisms,	harmful	contaminants,	and	
constituents	that	affect	the	quality	of	the	water.		In	Oregon,	public	water	systems	with	more	than	three	
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hookups	or	serving	more	than	10	people	year‐round	are	regulated	by	the	Oregon	Health	Authority.		
There	are	more	than	3,500	public	water	systems	that	serve	88	percent	of	Oregon’s	population,	about	3.3	
million	people.		Fifty‐five	of	these	public	water	systems	serve	67	percent	of	the	population.		Oregon’s	
public	water	systems	are	fed	by	more	than	200	surface	water	diversions	and	almost	3,000	groundwater	
wells.	
		
Each	year,	drinking	water	providers	must	report	to	their	customers	the	results	of	mandatory	water	
quality	testing	they	perform	on	their	potable	water	supplies.		Since	the	1970s,	waterborne	disease	
outbreaks	in	Oregon	have	fallen	dramatically,	from	15	in	the	1970s	to	two	outbreaks	during	the	2000s,	
largely	because	of	the	oversight	and	protection	standards	public	water	systems	must	meet.			
	
National	drinking	water	regulations	are	legally	enforceable.		Both	EPA	and	the	Oregon	Health	Authority	
can	take	enforcement	actions	against	water	systems	that	are	not	meeting	safety	standards.		These	
programs	and	requirements	help	prevent	contamination	at	the	water	source,	through	treatment	
processes,	and	at	the	tap	to	provide	a	safe	supply	of	drinking	water	for	consumers.		
	
Testing Water Quality in Private Drinking Water Wells   
Private	drinking	water	supply	wells	are	not	routinely	tested	for	water	quality,	although	state	law	requires	
testing	at	the	time	of	a	real	estate	transaction.		A	homeowner	selling	a	property	with	a	drinking	water	
well	must	test	the	water	for	nitrate,	total	coliform	bacteria,	and	arsenic.		Within	90	days	after	the	seller	
receives	the	test	results,	the	seller	must	submit	the	results	to	the	buyer	and	to	the	Oregon	Health	
Authority.			
	
In	2004,	DEQ	obtained	a	grant	from	the	EPA	to	create	a	database	and	summarize	real	estate	transaction	
data.		The	data	provides	a	broad	overview	of	groundwater	quality	in	the	state,	as	well	as	some	specific	
observations	about	nitrate	levels.		Most	domestic	well	tests	(82	percent)	show	nitrate	levels	below	2	
milligrams/liter	(mg/L)	and	reflect	background	groundwater	quality.		Approximately	14	percent	of	the	
tests	showed	nitrate	levels	above	background	groundwater	quality.		About	1.7	percent	of	the	wells	tested	
exceeded—were	worse	than—the	federal	drinking	water	standard	of	10	mg/L.				
	
	
	

	
	
	
	
	
	
	
	
	

	
Oregon	has	identified	significant	data	gaps	that	it	needs	to	rectify	in	order	to	ensure	sound	water	
resources	management.		The	Integrated	Water	Resources	Strategy	places	an	emphasis	on	groundwater	
data,	which	represents	one	of	Oregon’s	largest	data	gaps	today.		Improving	our	knowledge	of	water	
resources	also	requires	investments	in	inter‐agency	work,	scientific	modeling	tools,	and	platforms	to	
share	information	with	the	public	and	other	partners.	
 

Aquatic Species Surveying, ODFW  Water Quality Sampling, ODEQ  Identifying Well Locations, OWRD  Streamflow Measurements, OWRD 
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Groundwater Investigations  
 
One	of	the	most	frequent	requests	that	local	
planners	make	of	Oregon’s	natural	resource	agencies	
is	for	better	groundwater	information,	including:	
Where	is	it	located?		How	much	is	available	for	use?		
Is	it	hydraulically	connected	to	surface	water?		And,	
is	it	safe	for	human	consumption?			
	
Oregon	has	a	need	for	additional	groundwater	
investigations	to	further	understand	the	relationship	
between	groundwater	and	surface	water,	and	the	availability	of	both.		Conducting	groundwater	
investigations	is	a	priority	for	the	state,	which	typically	evaluates	groundwater	resources	at	the	basin	
scale	through	a	cooperative,	cost‐share	science	program	with	the	U.S.	Geological	Survey	(USGS).		This	
allows	the	Oregon	Water	Resources	Department	to	develop	a	broad	understanding	of	the	groundwater	
system	and	to	assist	state	and	local	planning	efforts	for	future	economic	development.	
	
A	groundwater	investigation	begins	with	a	“first	pass”	that	develops	a	water	budget	for	each	basin,	
showing	overall	volumes	of	groundwater	recharge,	discharge,	and	available	water.		The	Department	has	
completed	a	“first	pass”	in	three	basins	in	Oregon:	the	Deschutes	Basin,	the	sedimentary	aquifers	of	the	
Willamette	Basin,	and	the	Upper	Klamath	Basin.		The	State	has	prioritized	additional	basins	for	
subsequent	groundwater	studies.		These	include	the	Umatilla	and	its	Walla	Walla	sub‐basin	(a	high	
priority	due	to	the	desire	to	appropriate	additional	winter	water	from	the	Columbia),	and	the	Hood,	
Sandy,	Grande	Ronde,	and	Powder	Basins.		Basin	studies	can	take	approximately	5‐6	years	to	complete.	
	

As	more	questions	arise	or	trends	emerge	(e.g.,	
a	focus	on	climate	change),	the	Department	
plans	to	update	studies	and	conduct	a	“second	
pass,”	asking	and	answering	new	sets	of	
questions	about	groundwater	in	each	basin.		
Future	investigations	should	be	performed	in	
ways	that	make	the	most	of	data	collection	and	
cost	efficiency.		This	can	be	done	through	
continued	partnerships	among	agencies	to	
gather	information	on	both	the	quality	and	
quantity	of	the	resource,	and	should	include	
assessments	of	groundwater	administrative	
areas,	private	drinking	water	wells,	and	
underground	injection	control	systems.			

 

Groundwater Administrative Areas   
The	State	of	Oregon	has	more	than	20	groundwater	administrative	areas,	designated	because	water	
levels	were	declining	at	unsustainable	levels.		These	areas	should	be	periodically	re‐evaluated	to	assess	
water	level	trends,	boundary	accuracy,	and	whether	these	designated	areas	are	meeting	the	goals	of	
groundwater	stabilization,	groundwater	recovery,	and	protection	of	existing	water	users.		In	addition,	the	
State	needs	to	dedicate	resources	to	determine	whether	other	areas	of	the	state	require	groundwater	
designations,	and	if	so,	to	what	degree.			
	
Locating and Documenting Wells   
Oregon	needs	better	information	about	its	wells,	both	drinking	water	and	stormwater	and	wastewater	
systems.		Valuable	information	would	include	the	number	and	location	of	such	wells,	as	well	as	their	
volume	of	use. 

Recommended Action 1.A 
Conduct Additional Groundwater Investigations 

How to implement this action: 
 Test water quality in private drinking water wells 
 Maintain and install additional monitoring wells 
 Partner with USGS to conduct and cost‐share  

additional groundwater investigations 
 Assess groundwater administrative areas 
 Locate and document exempt use wells  
 Locate and document UICs  

	

Quite a bit of work remains to characterize 
Oregon’s water resources and our future needs.   
 

Much of the work will be led by agencies that already have 
established protocols and responsibilities in these areas.  
However, much of the desired information will be gathered 
by partners through surveys, literature reviews, and local 
data gathering.  Look for the “Research” symbol, signaling 
actions that may need additional research assistance from 
partners. 
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Private Drinking Water Wells.		Oregon	currently	has	inadequate	documentation	of	the	number,	location,	
and	average	water	use	of	private	drinking	water	wells.		An	estimated	230,000	private	drinking	water	
wells	exist	in	Oregon	today,	with	several	thousand	more	drilled	each	year.		Wells	were	not	required	to	be	
registered	with	the	state	until	1955.		Since	then,	most	well	location	information	has	been	reported	only	at	
a	very	coarse	scale	(within	a	40‐acre	area).		In	2009,	requirements	were	put	in	place	to	obtain	more	
precise	location	information	for	newly	drilled	wells	of	this	type.	
	
Underground Injection Control Systems.		Injection	systems	are	any	manufactured	design,	structure,	or	
activity	that	injects	flow	into	the	subsurface	of	the	ground.		Common	uses	include	stormwater	discharge	
from	roads,	roofs,	and	parking	lots;	remediation	of	cleanup	sites;	open	or	closed	loop	geothermal	
systems;	industrial	process	waste;	and	large	onsite	domestic	waste	processing.				
	
The	underground	injection	control	systems	program	is	managed	in	Oregon	by	the	Department	of	
Environmental	Quality.		The	intent	is	to	manage	stormwater	and	other	wastewater	in	ways	that	comply	
with	water	quality	laws.		There	are	strict	requirements	for	the	protection	of	underground	aquifers,	which	
are	categorized	in	Oregon	as	potential	drinking	water	sources.			
	
A	current	requirement	for	a	500‐foot	setback	(separation)	from	any	drinking	water	well	is	posing	
difficulties,	because	information	about	existing	UICs	is	difficult	to	find.		As	a	result,	owners	of	newly	
constructed	drinking	water	wells	unknowingly	find	themselves	in	conflict	with	injection	systems,	
sometimes	placing	UIC	owners	out	of	compliance	with	state	and	federal	regulations.		There	are	also	no	
provisions	for	well	drillers	to	consider	UICs	that	are	known	to	be	nearby	when	the	driller	is	locating	a	
well,	nor	are	there	requirements	for	UIC	owners	to	be	notified.		
	
Oregon	needs	to	improve	the	location	information	of	underground	injection	control	systems	to	help	
prevent	conflicts	with	future	well	development	and	protect	water	sources,	including	evaluating	and	
rehabilitating	existing	UICs,	where	needed,	to	help	protect	groundwater	quality.			
	
	
The Role of Data in Decision Making 
 
Oregon’s	surface	water	and	groundwater	resources,	by	their	very	nature,	are	ever‐changing.		By	day,	
month	and	year,	water	resources	managers	need	up‐to‐date	information	in	order	to	manage	the	resource	
and	make	sound	decisions.		This	requires	measurement	of	baseline	conditions,	trends	over	time,	and	
evaluating	the	effectiveness	of	our	water	management	programs.		 
	
Data‐sharing	among	agencies	allows	us	to	make	informed	decisions	and	manage	our	water	resources	
more	efficiently.		As	one	example,	the	Department	of	Forestry	uses	water	right	information	from	the	
Water	Resources	Department	to	determine	whether	forest	streams	serve	as	sources	of	domestic	drinking	
water.		Streams	that	serve	as	a	drinking	water	source	trigger	more	stringent	forestry	protections.			
	
As	another	example,	information	provided	by	the	Department	of	Environmental	Quality	and	Department	
of	Fish	and	Wildlife	is	needed	for	water	allocation	decisions	at	the	Water	Resources	Department.		Their	
input	on	water	quality	or	fish	needs	helps	determine	whether	an	application	for	water	will	be	approved,	
and	under	what	conditions.		There	are	myriad	examples	among	local,	state,	federal,	and	tribal	agencies,	
where	current	and	accurate	water	resources	information	from	one	agency	partner	affects	whether	the	
other	agency	can	effectively	carry	out	its	mission.	
 
Monitoring and Evaluating Groundwater Levels	
Accurate	well	location	and	water	level	data	measured	at	state	observation	wells	and	miscellaneous	
project	wells	are	critical	to	help	assess	groundwater	resources.		Prior	to	conducting	groundwater	studies	
in	a	basin,	it	is	necessary	to	establish	long‐term	water	level	data	sets	to	accurately	evaluate	climatic,	
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Active Near	real	time

OWRD Gaging Stations  

seasonal,	and	groundwater	development	impacts	on	the	aquifers.		As	of	July	2012,	there	are	368	state	
observation	wells	and	686	miscellaneous	project	wells	active	in	Oregon.		Expanding	this	network	with	
dedicated	monitoring	wells,	to	which	staff	have	year‐round	access,	would	help	immensely	in	basins	
where	the	State	plans	to	work	with	the	U.S.	Geological	Survey	on	cooperative	groundwater	studies.		
	
Monitoring and Evaluating Surface Water Flows   
The	Water	Resources	Department	operates	more	than	200	stream	and	reservoir	gages	throughout	the	
state,	maintaining	a	100‐year	record	for	many	of	them.		The	Department	has	operated	gages	to	serve	two	
primary	purposes:		scientific	evaluations	and	water	management	(for	distribution	and	regulatory	
purposes).		About	150	of	these	gages	are	operated	as	near	real‐time,	and	transmit	data	once	every	hour.		
The	Department	also	shares	data	from	another	225	gages	operated	by	the	U.S.	Geological	Survey.			
	
Operating	a	stream	gage	network	requires	
trained	hydrographic	technicians	to	keep	the	
equipment	operating	properly,	to	conduct	
regular	measurements	at	various	water	
elevations,	and	to	input	the	collected	
information	into	a	central	database.		Staff	
review	the	data,	make	corrections	based	on	
field	conditions,	and	finalize	the	records	to	
meet	computation	standards	established	by	
the	USGS.		Currently,	the	state	lacks	sufficient	
capacity	to	maintain	and	quickly	process	data	
from	its	network	of	stream	gages.		This	has	
resulted	in	a	backlog	of	unprocessed	records,	
and	has	hindered	the	Department’s	ability	to	
share	valuable	water	resources	information.	
	
This	network	of	stream	gages	is	important	in	
the	management	of	Oregon’s	surface	water	
and	groundwater	resources.		It	is	used	by	a	
variety	of	agencies	and	other	entities	for	
making	daily	decisions,	protecting	and	
monitoring	instream	flows,		forecasting	floods,	designing	infrastructure	such	as	bridges	and	culverts,	
planning	for	recreational	activities,	better	understanding	how	much	water	is	available	for	new	uses,	and	
tracking	long‐term	trends	such	as	climate	change	and	drought.		The	Oregon	Department	of	
Environmental	Quality,	for	example,	uses	streamflow	data	to	calculate	the	loading	capacity	of	certain	
pollutants	during	development	of	TMDL	plans	to	improve	water	quality.	
	
Installing	and	maintaining	additional	streamflow	gages,	rain	gages,	and	soil	moisture	monitoring	
networks	will	need	to	be	done	in	strategic	locations,	and	will	need	to	answer	a	growing	list	of	questions	
to	meet	agency	goals	at	the	Water	Resources	Department,	other	natural	resource	agencies,	and	external	
partners.	
	
Gaging	priorities	for	water	management	and	distribution	needs	have	been	identified	in	a	recent	stream	
gage	needs	assessment	conducted	by	the	Water	Resources	Department.		This	evaluation	identified	the	
need	for	more	real‐time	monitoring	in	most	regions	to	effectively	manage	water	in	the	face	of	growing	
demand	and	a	limited	supply.		The	evaluation	identified	locations	where	another	70	stream	gages	would	
help	watermasters	distribute	surface	water	to	water	right	holders;	30	of	these	gages	are	a	high	priority	
for	regulatory,	environmental,	and	logistical	reasons.		The	State	needs	to	conduct	further	evaluation	of	
the	hydrologic	data	network,	including	regular	coordination	among	natural	resource	agencies	to	identify	
locations	and	conditions	that	require	additional	monitoring.		
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The	Water	Resources	Department	needs	to	maintain	and	add	to	its	monitoring	networks	to	complete	an	
accurate	water	data	record,	fulfill	its	day‐to‐day	management	responsibilities,	and	identify	changing	
trends.		Place‐based	planning	efforts	could	help	identify	additional	data	needs,	which	can	include	
monitoring	and	evaluating	streamflow,	groundwater	levels,	water	quality,	habitat	conditions,	and	
watershed	functions.			
	
Monitoring and Evaluating Surface Water Quality  
The	Department	of	Environmental	Quality,	Department	of	Agriculture,	and	the	Department	of	Forestry	
have	fundamental	water	quality	data	needs	as	well.		Updating	water	quality	standards	as	necessary	helps	
ensure	they	are	sufficient	to	support	multiple	beneficial	uses,	including	protection	of	public	health,	
recreational	activity,	aquatic	life,	and	water	supply,	as	does	developing	Total	Maximum	Daily	Loads	for	
water	bodies	that	do	not	meet	water	quality	standards.			
	
The	levels	of	some	nonconventional	pollutants,	such	as	nutrients	and	sediment,	in	Oregon’s	rivers,	lakes,	
and	streams	have	not	been	adequately	defined.		Oregon	needs	to	expand	the	scope	and	pace	of	the	state‐
wide	water	quality	monitoring	and	assessment	program,	providing	information	on	the	status	and	trends	
of	water	quality,	causes	of	impairment,	and	effectiveness	of	pollution	abatement	actions.	
		
Monitoring and Evaluating Groundwater Quality 
Because	of	dwindling	budget	resources	and	other	water	quality	priorities,	the	Oregon	Department	of	
Environmental	Quality’s	groundwater	quality	protection	efforts	have	decreased	significantly	in	the	last	
decade.		In	the	early	1990s,	DEQ	had	12	staff	dedicated	to	the	groundwater	program.		By	the	early	2000s,	
the	program	staff	had	decreased	to	five.			
	
With	this	level	of	staffing,	DEQ’s	groundwater	
program	consists	of	technical	assistance,	
minimal	statewide	coordination,	and	
implementation	of	groundwater	monitoring	
and	restoration	activities	in	their	three	
designated	Groundwater	Management	Areas	
(GWMAs)	—	Northern	Malheur	County,	the	
Lower	Umatilla	Basin,	and	the	Southern	
Willamette	Valley.			
	
DEQ	has	been	able	to	identify	that	nitrate	levels	
in	groundwater	exceed	drinking	water	criteria	
in	several	areas	of	the	state.		Nitrate	conditions	
in	agricultural	landscapes	are	significantly	
more	impaired	than	forestlands.		However,	DEQ	does	not	have	adequate	resources	to	conduct	a	statewide	
groundwater	quality	assessment	and	monitoring	program	for	nitrates	or	other	contaminants.		This	
hampers	the	State’s	ability	to	ensure	groundwater	resources	are	adequately	protected	and	to	identify	
areas	where	contaminated	groundwater	could	present	a	threat	to	human	health	or	the	environment.		
	
To	make	the	most	of	monitoring,	Oregon	needs	to	implement	an	ongoing	state‐wide	groundwater	quality	
monitoring	program	designed	to	identify	a)	areas	of	the	state	that	are	especially	vulnerable	to	
groundwater	contamination;	b)		long‐term	trends	in	groundwater	quality;	c)	at	risk	populations;	d)	
ambient	quality	of	the	groundwater	resources	of	Oregon;	and	e)	emerging	groundwater	quality	problems.			
	
Areas	of	the	state	where	large	portions	of	the	population	are	dependent	on	private	wells	for	their	
drinking	water	supply	should	be	considered	for	priority	investigation	of	groundwater	quantity	and	
quality.			
	

Recommended Action 1.B                
Improve Water Resources Data Collection  
and Monitoring 

How to implement this action: 
 Establish dedicated monitoring wells 
 Update Oregon’s stream gage network 
 Implement an on‐going state‐wide groundwater  

quality monitoring program 
 Prioritize basins for data collection and monitoring 
 Evaluate habitat conditions and effectiveness of 

restoration efforts 
 Add remote and real‐time capability  to  

monitoring stations 
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High‐resolution LiDAR‐derived 
imagery from the Grande Ronde 

Basin, Oregon.  Data collected for the 
Bureau of Reclamation. 

Monitoring and Evaluating Habitat Conditions and Watershed Functions 	
The	Department	of	Fish	and	Wildlife,	Oregon	Watershed	Enhancement	Board,	and	other	agencies	have	
significant	responsibilities	in	the	area	of	habitat	and	watershed	monitoring.		Habitat	and	watershed	
function	monitoring	includes	evaluating	channel	morphology,	substrate,	and	fish	passage	issues,	as	well	
as	wetland	and	floodplain	conditions.		Monitoring	is	a	broad	term	that	encompasses	baseline	monitoring,	
compliance	monitoring,	status	and	trend	monitoring,	and	effectiveness	monitoring.		Diversity	of	
monitoring	approaches	is	essential	to	building	an	understanding	of	watershed	health,	tracking	the	
success	of	watershed	improvement	projects,	and	setting	restoration	priorities.	
	
OWEB	keeps	an	inventory	of	more	than	13,000	records	of	restoration	projects	completed	since	1995.		
This	database	is	the	single	largest	source	of	restoration	project	information	in	the	western	United	States,	
and	it	is	used	to	report	on	the	progress	of	the	Oregon	Plan	for	Salmon	and	Watersheds,	to	support	
effectiveness	monitoring	of	restoration	activities,	and	to	inform	watershed	assessments	and	future	
restoration	project	planning	and	implementation.		Oregon	should	evaluate	the	efficacy	of	floodplain,	
wetland,	riparian,	and	other	restoration	programs	to	help	identify	future	restoration	projects	with	the	
greatest	potential	to	improve	water	quality	and	quantity.		Assessing	and	documenting	best	management	
practices	from	previous	restoration	efforts	is	also	needed.			
	
While	further	investments	in	on‐the‐ground	monitoring	are	needed	to	support	long‐term	land	and	water	
protection	and	restoration,	Oregon	also	needs	to	create	guidance	for	prioritizing	watersheds/basins	for	
data	collection	and	monitoring,	given	the	limited	funding	and	staffing	resources.	There	are	some	
watershed‐based	tools	available	today	to	prioritize	sensitive	water	bodies	and	habitat	for	future	
restoration	efforts.		These	tools	include	the	Oregon	Conservation	Strategy,	watershed	assessments	and	
action	plans,	Oregon	rapid	wetland	assessment	protocol,	and	the	rapid	stream	assessment	protocol.			
	
Expand Use of LiDAR Technology  
Monitoring	efforts	will	benefit	from	expanding	the	scope	of	the	State’s	LiDAR	program,	which	has	
analyzed	about	one‐quarter	of	the	state	–	the	coast,	the	Willamette	Valley,	and	most	of	the	Klamath,	
Deschutes,	and	Rogue	Basins.		The	Oregon	Department	of	Geology	and	Mineral	Industries	leads	much	of	
the	state’s	LiDAR‐related	efforts.	

 

 

Russell Faux, 	
Watershed Sciences, Inc. 

Use of Airborne Remote Sensing  
Airborne Light Detection and Ranging (LiDAR) is a remote sensing, 
geospatial mapping tool that captures detailed surface terrain data and 
provides 3‐dimensional information about watersheds.  LiDAR uses 
light pulses emitted from a laser, which reflects from terrestrial 
surfaces; elevations are then computed based on the return time of 
each pulse.   
 
LiDAR data are used to improve flood hazard maps, evaluate tidal 
channel topography, inspect infrastructure (dams, levees, canals), 
model water quality, analyze geomorphology (after dam removal), 
delineate wetlands, assess faults and other hazards, evaluate habitat 
restoration, and inventory forests.  LiDAR makes assessments of water 
resources possible in remote, rugged, and inaccessible terrain.   
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Enhancing Data Coordination  
	
There	are	several	federal	agencies	whose	data	collection	and	analysis	are	critical	to	the	understanding	of	
Oregon’s	surface	water	and	groundwater	resources.		The	U.S.	Department	of	Agriculture’s	Natural	
Resources	Conservation	Service	(NRCS)	and	the	U.S.	Geological	Survey	are	two	such	agencies.		Three	
additional	federal	agencies,	the	U.S.	Army	Corps	of	Engineers,	U.S.	Bureau	of	Reclamation,	and	the	
Bonneville	Power	Administration	are	key	partners	in	the	operation	and	contract	management	of	key	
pieces	of	water	infrastructure,	including	reservoirs	used	for	power	production,	water	supply,	and	flood	
control.			
	
Methods	to	enhance	data	collection,	
processing	and	sharing	include:	1)	better	
integrating	federal,	state,	and	local	data	
collection	efforts,	while	adhering	to	quality	
control	standards;	2)	improving	data	
collection	standards,	manuals,	training,	and	
technical	support;	3)	providing	on‐line	
platforms	for	data	submittal	and	quality	
control;	4)	adding	remote	and	real‐time	
monitoring	to	existing	stations;	and	5)	
processing	the	backlog	of	water	quantity	and	
water	quality	data.		Several	years’	worth	of	
data	still	needs	to	be	processed,	analyzed,	and	
shared	with	the	public	and	other	partners.	
	
The	lack	of	stable	resources	to	maintain	the	state’s	monitoring	networks,	to	collect	and	share	data,	to	
conduct	studies,	and	to	develop	modeling	tools	has	presented	a	significant,	ongoing	challenge.			
	
Making Water‐Related Information Available   
Currently,	water‐related	program	information,	contact	information,	and	data	are	often	not	available	from	
agencies,	or	sometimes	difficult	to	find	and	use.		While	agencies	have	made	great	strides	scanning	older	
documents	and	making	newer	documents	available	online	in	a	searchable	format,	investments	in	
information	technology	have	declined	in	recent	years,	causing	agencies	to	fall	behind	their	private	sector	
counterparts.	
	
In	a	culture	that	relies	on	instant	access	to	information,	agencies	are	still	in	the	process	of	making	historic	
documents	available	while	working	to	make	their	data	more	interactive	(i.e.,	searchable,	accessible	as	a	
map	layer).		Agencies	are	also	trying	to	keep	fact	sheets	and	how‐to‐guides	accurate	and	up‐to‐date.	
	
Agencies	at	all	levels	of	government	need	to	upgrade	websites,	FTP	sites,	and	other	electronic	means	to	
make	water‐related	information	readily	available	and	usable.			
	
Investing in Scientific Modeling Tools  
Increasingly,	communities	are	asking	state	agencies	for	technical	assistance	in	modeling	future	scenarios	
related	to	climate	change,	energy	and	economic	development,	and	the	implications	of	various	land	use	
policies	on	water	resources	and	management.		Such	models	are	helpful	for	demonstrating	what	the	range	
of	results	would	be	if	a	community	were	to	invest	in	one	water	project	instead	of	another,	or	if	it	were	to	
invest	in	a	combination	of	projects.		Many	data‐intensive	models	are	typically	outside	the	financial	and	
technical	capacity	of	local	governments.			
	

Recommended Action 1.C   
Coordinate Inter‐Agency Data Collection, 
Processing, and Use in Decision‐Making 

How to implement this action: 
 Coordinate federal, state & local monitoring  

and data  efforts 
 Improve and integrate data from partners 
 Process backlogs 
 Improve availability of information 
 Invest in scientific modeling tools 
 Map major water institutions, documenting their 

responsibilities, programs, data   
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The	State	needs	to	invest	in	the	tools	and	scientists	needed	for	modeling	and	testing	future	scenarios.		
Developed	transparently	and	at	the	appropriate	local	scale,	such	models	can	provide	powerful	tools	for	
decision‐making	and	help	prioritize	investments	in	water	resources	projects.	
	
Investing in Inter‐Agency Work 
The	State	could	do	better	when	it	comes	to	integrating	state	agency	functions	related	to	water.		It	can	
start	by	“mapping”	Oregon’s	major	water‐related	institutions	and	documenting	their	involvement	in	
water	resource	management	at	the	local,	state,	federal,	and	tribal	levels.			
	
The	next	step	is	describing	their	areas	of	responsibility,	relevant	programs,	available	data,	and	areas	of	
interaction.		Doing	so	will	strengthen	the	public’s	understanding	of	inter‐agency	linkages.		It	will	also	help	
to	identify	areas	where	agencies	can	improve	coordination	in	data	collection,	field	work,	and	decision‐
making.		
	
	
Recommended Actions at a Glance  
 

 
 
 
 
 

	
	
	
	
	
	
	
	
	
	
	
	

	

  
 Limited Water Supplies &  Systems;  
 Water Management Institutions;  
 Water Quality/Quantity Information 

 
1.A.  Conduct additional groundwater investigations 
1.B.  Improve water resource data collection and monitoring 
1.C.  Coordinate inter‐agency data collection, processing, and use in  

decision‐making	

Objective 1:  Understand Water Resources Today 



	
	
	 	

UNDERSTAND OREGON’S INSTREAM & OUT‐OF‐STREAM NEEDS 
 

CHAPTER 2 
 

 

 

 

 

 

Out-of-Stream Needs 

 

Instream Needs 
	

 
 
 
 
 
Oregon has granted water rights for many beneficial uses, some 
of which include general agricultural use, irrigation for crops, 
domestic and livestock use, power development, commercial 
use, and municipal use.  Water rights have also been established 
to protect instream uses for the benefit of fish, wildlife, 
recreation, and water quality.   

 
Oregon needs a better grasp of its current and future water 
needs and demands, both instream and out‐of‐stream.  Without 
a better characterization of water use today, the State cannot 
adequately plan to meet these needs sufficiently and 
sustainably in the future.   
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Downtown Portland & Mt. Hood 

Photos: K. Gorman, OWRD; B. Bateman, OWRD; Gary Halvorson, Oregon State Archives 

Ronan Igloria, PE, CWRE,  
HDR Engineering, Inc. 

 
Long‐Term Forecasting Tools Help Estimate Oregon’s 
Future Water Needs  
In 2008, HDR Engineering developed a tool to help the state 
forecast long‐term water demands, estimating an increase in 
Oregon’s water demands from 9.1 million acre feet in 2008, up 
to about 10.3 million acre‐feet in 2050 (assuming that factors 
such as per capita water use and crop water needs stay the 
same).   
 
The forecast also accounted for uncertainty by identifying a 
range of outcomes for baseline, water conservation, and 
climate change scenarios. 
 
The forecasting tool was designed to be transparent and 
flexible as more information becomes available, allowing data 
such as per capita water use, industrial needs, and crop needs 
to be updated.  The tool can be accessed and downloaded 
online through the Oregon Water Resources Department’s 
conservation and supply resources page.  

	
Out‐of‐stream	uses	are	those	that	divert	water	from	a	stream,	reservoir,	or	from	below	ground	to	serve	a	
beneficial	purpose.		The	major	uses	of	diverted	water	in	Oregon	are	to	supply	the	water	needed	for	
agricultural,	municipal,	and	industrial	purposes.		Approximately	eighty‐percent	of	water	rights	authorize	
the	use	of	surface	water	from	rivers,	streams,	and	reservoirs,	with	the	majority	of	the	water	being	used	
for	agricultural	irrigation.		The	remaining	20	percent	of	water	rights	authorize	groundwater	use.		Uses	
that	divert	water	are	often	considered	a	consumptive	use.			
	
The	following	sections	examine	in	more	detail	how	water	put	to	use	out‐of‐stream	contributes	to	
Oregon’s	economy,	public	health	and	safety,	and	quality	of	life.	
	
Water Use in Agriculture  
A	large	majority	of	agricultural	irrigation	water	comes	from	Oregon’s	rivers,	streams,	and	reservoirs.		The	
2008	water	demand	forecast	noted	in	the	accompanying	essay	indicated	that	irrigated	agriculture	uses	an	
estimated	85	percent	of	the	water	that	is	diverted	in	Oregon.		Of	that,	66	percent	is	in	the	eastern	and	
southeastern	counties	of	the	state	where	large	irrigated	areas	exist:		Baker,	Crook,	Deschutes,	Harney,	
Jefferson,	Klamath,	Lake,	Malheur,	Morrow,	and	Umatilla	counties.		
	
Irrigation	is	applied	to	about	half	of	the	
state's	total	crop	land	(1.7	million	acres).		
Oregon	ranks	third	of	all	states	in	the	
number	of	farms	that	use	irrigation,	and	
ninth	of	all	states	in	the	number	of	acres	
irrigated.			
	
Contribution of Irrigated Agriculture.		
Oregon	agriculture	provides	a	bounty	of	
food	and	fiber	products	that	are	sold	and	
consumed	in	Oregon	and	around	the	
world.		Without	water,	none	of	this	is	
possible.		Virtually	all	fruits	and	
vegetables	grown	in	Oregon	are	
produced	through	irrigation.		Yields	of	
other	crops,	including	grains,	can	
increase	up	to	500	percent,	if	irrigated.	
	
Irrigated	agriculture	in	Oregon	
contributes	significantly	to	the	economy,	
food	supply,	the	landscape,	and	to	local	
communities.		Irrigated	agriculture	
produces	77	percent	of	the	total	value	of	
Oregon’s	harvested	crops.	Preliminary	

CRITICAL ISSUE:  FURTHER DEFINE OUT‐OF‐STREAM NEEDS / DEMANDS 

Safe Drinking Water Irrigation west of Tumalo, Deschutes County   
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figures	show	Oregon’s	2010	agricultural	production	value	at	$4.4	billion.			That	figure,	and	the	value	of	
irrigated	agriculture,	grows	considerably	if	you	include	food	processing,	agricultural	support	services,	
wholesale	trade,	transportation	and	warehousing,	retail	trade,	and	food	services	establishments.			
	
Oregon’s	farms,	vineyards,	orchards,	nurseries,	and	ranches	contribute	significantly	to	county	economies	
as	well,	providing	jobs,	related	goods	and	services,	and	a	tax	base	critical	to	county	budgets.			
	
The	contribution	of	agriculture	to	Oregon’s	environmental	health	is	not	insignificant	either.		Many	
agricultural	fields	serve	as	a	view	shed	of	open,	green	landscapes,	and	can	provide	a	sanctuary	for	
migratory	birds.		Well‐managed	agricultural	lands	can	support	a	variety	of	wildlife,	providing	food,	
shelter,	and	habitat.		Irrigation	can	multiply	these	benefits,	further	contributing	to	soil	conservation,	
biodiversity,	wildlife	habitat,	recreational	opportunities,	scenic	vistas,	watershed	protection,	flood	
control,	and	groundwater	recharge.	
	
Conservation	Successes.	Many	irrigators	have	worked	extensively	with	both	public	and	private	sector	
partners	to	install	and	model	some	of	the	most	modern	water	conservation	and	habitat	restoration	
techniques.		These	include	fencing	riparian	areas	and	building	stock	water	troughs	to	protect	sensitive	
riparian	areas	from	cattle.		It	also	includes	adoption	of	more	efficient	water	delivery	and	irrigation	
practices.		The	industry	boasts	a	number	of	successes	with	fish	screen	installations	as	well.			
	
Oregon's	2011	report	from	the	State	Board	of	Agriculture	describes	Oregon’s	irrigation	systems	as	some	
of	the	most	sophisticated	in	the	world,	using	state‐of‐	the	art	technology	to	capture,	move,	distribute,	and	
place	water	for	use	with	crops.			
	
Irrigation	advancements	over	the	past	25	years	include	low‐
pressure	systems	and	sprinklers,	variable	speed	pumps	that	
adjust	to	water	usage	needs,	soil	moisture	testing	linked	to	
weather	data	and	computer	controlled	irrigation,	and	central	
pivot	systems	that	are	efficient	and	economical.			
	
Other	agricultural	technologies	that	extend	efficient	water	use	
include	better	seed	and	crop	varieties,	improved	use	of	soil	
amendments	and	management	activities,	and	innovative	
mechanization.		These	practices,	coupled	with	irrigation,	have	
increased	yields	by	more	than	500	percent	since	the	1930s.			
	
Although	much	of	the	water	is	used	to	irrigate	crops,	there	are	
many	other	uses	for	water	within	agriculture,	such	as	water	for	
livestock	operations,	which	is	necessary	to	support	Oregon’s	
high	ranking	commodity	–	cattle	and	calves	–	valued	at	$493	
million	in	2010.	

Food Processing     
According	to	the	Northwest	Food	Processors	Association,	Oregon’s	200	food	processors	directly	employ	
more	than	23,000	people.		They	play	an	essential	part	in	food	production	by	cooking,	freezing,	and	
packaging	products	for	consumers.		In	the	greater	Pacific	Northwest,	food	processing	is	the	third	largest	
manufacturing	sector,	with	annual	revenue	of	$21	billion	and	more	than	100,000	employees.			
	
The	food	processing	industry	handles	crops	from	cherries	to	onions	and	includes	bakery	and	dairy	
products,	fruits	and	vegetables,	meat,	poultry,	and	seafood.		This	is	a	water‐intensive	industry	in	which	
water	is	needed	for	washing,	processing,	and	packaging	food.		Finding	a	high	quality	water	supply	to	meet	
the	needs	of	this	industry	is	sometimes	a	challenge.			

This off‐grid solar livestock watering 
system provides a reliable source of water 

for livestock and wildlife, while also 
improving rangeland and  

streamside health. 
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1‐	16		 (<=	1	well	/	40	acres)	
17‐32		 (<=	1	well	/	20	acres)		
33‐64		 (<=	1	well	/	10	acres)	
65‐128	 (<=	1	well	/	5	acres)	
129‐256		(<=	1	well	/	2.5	acres)	
257‐230		(<=	1	well	/	2.0	acres)	
>	320	 (<=	1	well	/	1.0	acre)	

Counties	
	
Groundwater	Restricted	Areas	

Density of Exempt‐Use Wells 

Self‐Supplied Industrial and Commercial Water Use  
Self‐supplied	industrial	water	use	in	Oregon	represents	approximately	6	percent	of	the	water	diverted	in	
Oregon.		This	percentage	represents	industrial	and	commercial	facilities	that	maintain	their	own	water	
supplies	and	water	rights	independent	of	public	water	systems.		It	is	important	to	recognize	that	much	of	
the	state’s	industries	are	not	“self‐supplied.”		Most	commercial,	industrial,	and	high‐tech	facilities	receive	
water	from	municipal	water	providers.			
	
For	self‐supplied	industrial	demand,	Multnomah,	Lane,	Columbia,	Clatsop,	Clackamas,	Marion,	and	Linn	
counties	comprise	62	percent	of	the	total	for	this	category.		Other	counties	with	relatively	large	self‐
supplied	industrial	demands	include	Coos,	Umatilla,	Deschutes,	and	Douglas	counties,	which	comprise	15	
percent	of	the	total	demand.			
	
Industrial	use	involves	using	water	within	the	processing	or	manufacturing	of	a	product.		Water	can	be	
used	to	construct,	operate,	and	maintain	industrial	sites	and	facilities.		Commercial	use	is	very	similar.		It	
includes	the	use	of	water	for	the	production,	sale,	or	delivery	of	goods,	services,	or	commodities,	along	
with	the	use	of	water	to	construct,	operate,	or	maintain	a	facility.			
 
Self‐Supplied Domestic Water Use  
Domestic	wells,	serving	populations	outside	
of	public	water	systems,	account	for	about	
one	percent	of	water	demands	in	Oregon.		
Although	this	figure	is	small	in	comparison	to	
other	out‐of‐stream	demands,	the	U.S.	
Geological	Survey	estimates	that	in	2005,	
more	than	707,000	Oregon	residents	relied	
on	groundwater	from	private	wells	to	meet	
their	domestic	water	needs.	
	
Such	wells,	used	primarily	for	domestic	
drinking	water,	are	prevalent	throughout	the	
state.		As	shown	in	the	accompanying	map,	
these	wells	are	located	in	both	rural	and	
urban	areas,	and	total	an	estimated	230,000.			
The	largest	domestic	groundwater	demands	
are	in	Deschutes,	Clackamas,	Klamath,	and	
Lane	Counties,	followed	by	Jackson,	
Washington,	and	Josephine	Counties.		These	
counties	comprise	more	than	half	of	self‐
supplied	domestic	groundwater	demands	in	
the	state.			
	
Municipal Water Use  
Municipal	systems	may	be	shared	water	systems	operated	by	homeowner	associations,	larger	
systems	managed	by	private	water	companies,	or	public	systems	operated	by	cities,	towns,	or	water	
districts.		Although	municipal	water	use	only	represents	approximately	6	percent	of	out‐of‐stream	
demands,	municipal	water	systems	in	Oregon	deliver	drinking	water	to	about	88	percent	of	the	state’s	
population,	about	3.3	million	people.			
	
Municipal	water	systems	are	crucial	to	the	state’s	economy,	serving	as	a	backbone	of	economic	
development,	public	health,	and	safety	in	many	Oregon	communities.		These	water	providers	supply	
clean	and	reliable	water	to	businesses,	residences,	schools,	parks,	hospitals,	and	other	public	and	
private	facilities.		In	the	past	decade,	employment	in	manufacturing	has	largely	been	located	in	
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urbanized	areas	where	access	to	a	public	water	system	has	played	an	important	role.		As	of	June	2011,	
the	six	metropolitan	areas	in	Oregon	(Portland,	Eugene,	Salem,	Medford,	Bend,	and	Corvallis),	had	1.4	
million	jobs,	which	accounts	for	the	largest	portion	of	Oregon’s	total	non‐farm	employment.		The	
ability	of	municipal	water	systems	to	deliver	reliable,	high	quality	water	supplies	is	one	factor	that	
has	attracted	industry	to	Oregon.	
	
Population	growth	and	economic	development	are	pressures	that	municipal	systems	must	address.		
According	to	the	Office	of	Economic	Analysis,	since	1950,	Oregon’s	population	has	increased	by	150	
percent	and	has	done	so	at	a	faster	pace	than	the	U.S.	population	as	a	whole.		Today,	more	than	3.8	
million	people	call	Oregon	home,	and	the	2010	Census	shows	Oregon’s	urban	areas	are	continuing	to	
grow.		By	the	year	2040,	it	is	anticipated	that	the	state	population	will	reach	5.4	million.		
	
Economic	growth	in	Oregon	depends,	in	part,	on	the	availability	of	water	and	wastewater	services,	
and	the	ability	of	municipalities	to	serve	these	needs.		Municipalities	in	Oregon	will	continually	need	
to	estimate	long‐range	water	supply	demands	and	to	identify	options,	including	water	conservation	
programs,	to	meet	future	needs.			
	
Municipalities	are	responsible	for	forecasting	water	and	wastewater	demands	and	providing	services	
to	all	who	locate	within	their	service	territory.		They	estimate	the	growth	that	might	occur	five,	ten,	
even	50	years	into	the	future	and	they	must	be	ready	to	serve	that	need.			
 
 

Updating the State’s Long‐Term Water Demand Forecast		
	
Updating	Oregon’s	long‐term	water	demand	forecast,	improving	water	use	measurement	and	reporting,	
and	updating	basic	water	right	and	permitting	information	allows	for	good	water	management.		
	
The	State	must	regularly	update	its	fifty‐year	forecast	of	water	needs	across	all	sectors.		Last	conducted	in	
Oregon	in	2008,	such	a	forecast	includes	identifying	trends	in	water	use,	economic	development,	
agriculture,	urban‐rural	population	growth/shift,	per	capita	demands,	industrial	and	energy	sector	

demands,	and	the	anticipated	effects	of	
conservation	and	efficiency	improvements.			
	
Future	demand	forecasts	should	also	analyze	
future	needs	for	the	state’s	key	growth	
industries	–	advanced	manufacturing,	clean	
technology,	forestry	and	wood	products,	high	
technology,	and	outdoor	gear	and	apparel.			
	
Updating	the	long‐term	demand	forecast	should	
also	involve	developing	water	demand	
projections	for	areas	planned	for	urban	and	
industrial	growth	and	updating	crop	water	use	

requirements.		In	Washington	State,	extension	agents	are	updating	their	crop	water	requirements	with	
new	data,	and	find	in	many	cases	that	less	water	is	needed	than	was	previously	thought.			
	
Another	piece	of	the	forecasting	picture	is	to	incorporate	long‐term	water	demand	forecasting	into	place‐
based,	integrated	water	resources	planning	efforts,	using	methodologies	accepted	by	the	State.		For	
further	discussion	of	place‐based	efforts,	refer	to	page	79.	
	
	

Recommended Action 2.A 
Update Long‐Term Water Demand Forecasts 

How to implement this action: 
 Update the state’s long‐term water demand  

forecast  
 Update crop water‐use tables  
 Quantify/model economic value of instream and 

out‐of‐stream water  
 Enhance the state’s water use reporting system 
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Quantifying	and	modeling	the	economic	value	of	water	(both	instream	and	out‐of‐stream)	will	add	to	the	
value	of	such	forecasts.		As	already	discussed,	productivity	of	land	and	crop	production	are	increased	
several‐fold	with	the	application	of	water.		This	expands	the	options	of	crops	that	can	be	grown,	lowers	
the	risk	of	impacts	from	weather	and	disease,	and	enables	economic	growth	beyond	the	farm.			
	
This	type	of	economic	analysis	is	of	critical	importance	to	the	U.S.	Bureau	of	Reclamation,	the	Oregon	
Watershed	Enhancement	Board,	and	other	major	funding	agencies,	where	economic	information	is	
needed	to	assess	the	costs	and	benefits	of	potential	projects	or	proposals.			
	
 

Improving Water‐Use Measurement and Reporting    
 
Good	water	management	decisions	are	made	possible	when	they	are	based	on	reliable	information	about	
water	resources.		Water‐use	data	is	a	fundamental	tool	to	ensure	efficient	water	management,	effective	
water	distribution,	and	to	help	plan	for	future	water	needs.		The	information	is	also	used	to	ground	truth	
demand	projections	or	modeling	efforts	by	state	and	local	entities.		Water	users	who	keep	track	of	their	
use	are	better	able	to	demonstrate	the	validity	of	their	water	rights	to	potential	buyers.	
	
Oregon	requires	governmental	entities	such	as	irrigation	districts	and	public	water	providers	to	measure	
and	report	water	use.		Certain	types	of	water	use	are	also	required	to	be	measured	and	reported,	in	
accordance	with	the	conditions	of	a	water	right	or	permit.		The	Water	Resources	Department	has	not	had	
a	consistent	budget	to	oversee	and	coordinate	the	State’s	Water	Use	Reporting	Program	for	several	years.	
	
Budget	reductions	in	recent	years	have	dramatically	hampered	the	Department’s	ability	to	review	and	
process	water‐use	data,	ensure	compliance,	and	offer	technical	assistance	to	water	users.		Even	with	an	
online	reporting	system	in	place,	recent	reports	show	compliance	dropping	to	as	low	as	20	percent	
during	periods	without	staff	oversight	to	provide	assistance	to	those	tracking	and	reporting	water	use	
data.			
	
Water Measurement Strategy 
In	2000,	the	Water	Resources	Commission	developed	a	strategic	plan	for	improving	water	measurement	
statewide.		The	Plan	focuses	on	measurement	of	diversions	with	the	greatest	impact	on	streamflows	in	
areas	with	the	greatest	needs	for	fish.		The	Water	Resources	Department	developed	a	statewide	
inventory	of	approximately	2,300	“significant	diversions”	within	300	high	priority	watersheds	across	the	
state.		This	represents	about	10	percent	of	the	all	diversions	in	these	watersheds,	but	accounts	for	about	
50	percent	of	all	water	diverted	in	the	state.				
	
The	Department’s	field	personnel	are	currently	
working	with	landowners	to	fully	implement	
the	Commission’s	Measurement	Strategy,	
installing	measurement	devices	(e.g.,	weirs,	
flumes,	and	meters)	at	these	significant	
diversions.		By	2011,	more	than	640	
measurement	devices	had	been	installed.	
	
Cost	share	dollars	for	measurement	devices	
are	critical	to	the	program’s	success	and	
reaching	the	Department’s	performance	target	
of	installing	measurement	devices	on	175	significant	diversions	each	year.		These	cost	share	dollars	have	
been	available	through	the	Department	for	the	past	several	years	and	the	funding	should	be	recapitalized	
on	a	regular	basis.	
	

Recommended Action 2.B 
Improve Water‐Use Measurement and Reporting 

How to implement this action: 
 Reinstate a water‐use reporting coordinator at WRD 
 Fully implement the State’s Water Measurement 

Strategy; offer cost‐share dollars 
 Encourage businesses to conduct self‐evaluations of 

water use 
 Employ remote‐sensing 

 



OUT‐OF‐STREAM  NEEDS  /  DEMANDS  

	

   

PAGE  34          	 UNDERSTAND   INSTREAM  AND  OUT‐OF‐STREAM  NEEDS  

	

Oregon’s	business	community	should	also	be	encouraged	to	conduct	self‐evaluations	of	water	use,	
considering	the	physical	and	legal	availability	of	water	world‐wide	is	a	continuing	challenge	to	businesses	
of	all	kinds.	Several	organizations	have	made	tools	available	online	to	businesses	who	want	to	benchmark	
their	own	water	use	and	assess	the	risks	associated	with	reliance	on	water.	The	Ceres	Aqua	Gauge™,	
released	online	in	October	2011,	provides	a	benchmark	for	best	practices	and	enables	investors	to	assess	
and	compare	companies	on	their	management	of	water	risk	(see	ceres.org/aquagauge).					
	
In	addition,	the	use	of	evapotranspiration	data,	discussed	in	the	following	essay,	is	an	emerging	
measurement	tool	that	may	help	the	state	better	understand	the	location,	timing,	and	quantity	of	water	
use	in	the	future.	
 

 
Hal Anderson,  

Idaho Water Engineering 

METRIC:  A Model for Tracking Evapotranspiration Data Using Satellite Data  
Evapotranspiration (ET) is water that transpires from the leaves of plants and evaporates from soil.  
Evapotranspiration data can quantify the amount of water consumed by irrigated agriculture and by other 
lands.  ET data is generated through a satellite‐based model called METRIC (Mapping Evapo‐Transpiration 
using high Resolution and Internalized Calibration). METRIC uses digital images from the Landsat satellite, 
obtained free from the U.S. Geological Survey.   
 
The METRIC model helps to provide accurate water distribution information and identifies trends in 
agricultural water use.  It also helps to confirm compliance with water rights, crop conditions, and can ensure 
the accuracy and validity of water right transfer proposals.   
 
In Oregon, the U.S. Bureau of Reclamation and local partners use METRIC to better understand the location 
and quantity of water used in the Klamath Basin.   

	
	
	

Updating Water Related Records 
	
This	subsection	addresses	three	pressing	needs	related	to	the	update	and	modernization	of	water‐related	
records:		determining	pre‐1909	water	right	claims,	modifying	names	on	water	right	certificates,	and	
updating	Oregon’s	water‐related	permitting	guide.			
	
Determining Pre‐1909 Water Right Claims 
Passage	of	the	water	code	in	1909	established,	for	the	first	time	in	Oregon,	a	centralized	administrative	
system	for	acquiring,	certifying	and	documenting	rights	to	the	use	of	water.		These	water	rights	are	then	

managed	within	a	prior	appropriation	system	of	
water	allocation.			
	
Holders	of	vested	water	rights	established	prior	
to	1909	include	those	claimed	by	Indian	Tribes	
by	virtue	of	treaties	with	the	U.S.	Government.		
These	claims	are	required	to	go	through	a	
formal	administrative,	judicial	process	known	
as	adjudication,	to	have	their	water	right	claims	
quantified,	documented,	and	eventually	

incorporated	into	the	prior	appropriation	system.			Tribes	are	important	partners	in	the	resolution	of	
water	rights	claims	in	basins	throughout	the	West.		The	need	to	resolve	tribal	claims	in	Oregon	are	real	
and	significant.	

Recommended Action 2.C    
Determine Pre‐1909 Water Right Claims 

How to implement this action: 
 Complete un‐adjudicated areas 
 Settle federal reserved claims, including tribal claims 
 Settle groundwater claims 
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Status of Adjudications in Oregon 

Colored	Areas	have	been	adjudicated	

In	Progress	(Klamath	Basin)	

Unadjudicated	Areas	

The	ability	to	manage	water	resources	has	been	greatly	facilitated	in	those	areas	of	the	state	where	
adjudications	have	been	concluded.		By	creating	a	record	of	enforceable	water	rights	through	the	
adjudication	process,	water	users	have	greater	security,	predictability,	and	flexibility	in	meeting	their	
own	needs.			
	
Large	areas	of	the	state,	such	as	the	Klamath	
River	Basin,	have	not	yet	been	adjudicated.		
The	administrative	phase	of	the	Klamath	
Adjudication,	underway	since	1975,	is	
scheduled	for	completion	in	early	
2013.		Completion	of	this	phase	will	greatly	
enhance	the	ability	to	manage	water	
resources	in	the	region.			
	
The	remaining	unadjudicated	areas	of	the	
state,	which	consist	primarily	of	river	basins	
located	west	of	the	Cascades,	must	be	
completed.		See	accompanying	map.	
	
Related	tasks	include	settling	federal	reserved	
claims,	including	tribal	claims,	in	basins	that	
were	previously	adjudicated,	and	establishing	
priorities	for	that	work.		Another	remaining	
task	is	settling	groundwater	claims	and	
establishing	priorities	for	that	work.	
 
Updating Contact Information 
Today,	there	are	no	statutory	provisions	allowing	the	name	on	a	water	right	certificate	to	be	changed	or	
updated,	even	if	the	holder	of	the	certificate	has	passed	away	or	sold	off	interests.		Approximately	70,500	
certificates	are	held	by	water	users	throughout	
the	state.		The	State	needs	the	ability	to	
respond	to	holders	of	water	rights	who	are	
asking	to	modify	the	names	on	these	
certificates.		This	will	also	help	facilitate	
Department	processes,	such	as	communicating	
with	water	right	holders,	researching	water	
rights,	mapping	water	rights,	updating	the	
water	rights	database,	and	improving	
compliance	with	measurement	and	reporting	
conditions.				
 
Updating Oregon’s Water‐Related Permitting Guide  
In	Oregon,	protecting	our	natural	resources	and	the	benefits	they	provide	us	means	a	variety	of	permits	
and	reviews	from	several	state	agencies	may	be	required	for	residential,	commercial,	industrial,	or	public	
works	projects.		The	primary	purpose	of	these	requirements	is	to	avoid	and/or	minimize	any	impacts	to	
Oregon’s	waters	where	possible	and	compensate	(or	mitigate)	where	impacts	cannot	be	avoided.		
Examples	of	types	of	permits	or	requirements	include	water‐use	(permits,	transfers,	limited	licenses);	
compatibility	with	local	comprehensive	land	use	plans	(cities	and	counties);	state	and	federal	
removal/fill	permits;	stormwater	and	wastewater	discharge	permits	for	industrial,	municipal,	and	
commercial	facilities;	construction	approval	activities	within	a	scenic	waterway;	fish	passage	
requirements;	and	archeological	reviews.			
	

Recommended Action 2.D 
Update Water Right Records with Contact 
Information 

How to implement this action: 
 Authorize WRD to update names on water right 

certificates 
 Update related water right database and GIS records 
 Rule‐making should specify acceptable 

documentation 
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CRITICAL ISSUE:  FURTHER DEFINE INSTREAM NEEDS / DEMANDS 

Columbia River, The Dalles, Wasco County  

Photos: Gary Halvorson, Oregon State Archives; and Rick Swart, ODFW 

The	permitting	process	can	seem	complicated	to	the	observer,	involving	input	from	multiple	agencies	and	
the	public.		Evaluating	an	application	to	use	water,	for	example,	is	an	interagency	effort	that	requires	
coordination	among	different	natural	resource	agencies	to	ensure	that	water	quality,	ecological	needs,	
and	land	use	goals	and	requirements	are	integrated	into	the	decision‐making	process.				
	

The	Water	Resources	Department	acts	as	the	
lead,	soliciting	comments	from	other	agencies	
and	the	public,	and	often	conditions	new	water	
uses	based	on	those	recommendations.		New	
surface	water	uses	are	conditioned	with	fish	
passage	or	screening	requirements	to	protect	
sensitive,	threatened	or	endangered	fish	
species.		The	Water	Resources	Department	has	
recently	instituted	several	low	or	no	cost	

improvements	to	its	application	process,	resulting	in	the	automation	and	facilitation	of	interagency	
communication,	and	an	easier,	more	simplified	process	for	water	users.			
	
In	2008,	the	State	published	a	comprehensive,	yet	simple	reference	for	the	regulatory	and	nonregulatory	
programs	that	influence	the	permitting	of	projects	in	wetlands	and	waterways	in	Oregon.		Oregon’s	
permitting	guide	should	be	updated	with	new	contact	information,	web	links	to	application	forms,	review	
standards,	and	references	to	applicable	rules.			
	
	
	

	
The	water	resources	within	Oregon	provide	endless	recreational	opportunities,	serve	as	scenic	
attractions,	and	directly	support	the	habitat	needed	for	species	to	live	and	thrive.		Oregon’s	rivers	and	
streams,	its	lakes,	reservoirs,	aquifers,	wetlands	and	estuaries	all	contribute	greatly	to	Oregon’s	economy.		
Without	adequate	water	within	the	system,	instream	uses	and	their	associated	ecological	and	economic	
benefits	are	threatened.	
	
	
Water Instream Supports Economic Health 
	
Navigation 
The	state’s	waterways	have	long	served	as	important	routes	for	travel	and	trade.		Even	today,	many	of	the	
agricultural	products	grown	in	Oregon	and	elsewhere	in	the	United	States	move	down	the	Columbia	
River	by	barge,	via	the	Port	of	Portland.			Instream	flows	have	facilitated	ocean‐going	and	river‐going	
commerce,	and	promoted	economic	activity	at	many	ports	and	cities	in	Oregon.		
 
   

How to implement this action: 
 Provide updated agency contacts, policies, links 
 Provide industry‐specific information where possible 

Recommended Action 2.E 
Update Oregon’s Water‐Related Permitting Guide 

Coho Salmon in Cedar Creek, Clackamas County McKercher Falls on the Calapooia River, Linn County 
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Water‐Related Recreation and Tourism  
The	focal	point	of	many	recreational	activities	in	Oregon	is	often	a	river,	waterfall,	lake,	wetlands,	or	a	
snow‐covered	mountain.		Water	resources	offer	opportunities	for	skiing,	boating,	kayaking,	rafting,	
canoeing,	camping,	hiking,	fishing,	and	observing	wildlife,	all	of	which	greatly	contribute	to	Oregon’s	
economy.			
	
According	to	a	2006	national	survey	by	the	U.S.	Fish	and	Wildlife	Service,	87.5	million	residents	fished,	
hunted,	or	watched	wildlife	in	the	United	States,	spending	more	than	$122	billion	and	contributing	to	
millions	of	jobs	in	industries	and	businesses	that	support	fish	and	wildlife‐related	recreation.			
	
Closer	to	home,	a	study	completed	by	the	firm	of	Dean	Runyan	and	Associates	looked	specifically	at	
county	and	state	expenditures	and	found	that,	in	2008,	nearly	2.8	million	Oregon	residents	and	
nonresidents	fished,	hunted,	shellfished,	or	watched	wildlife,	resulting	in	expenditures	of	$2.5	billion.		
These	expenditures	include	transportation	expenses,	accommodations,	recreational	fees,	food	and	
beverage	services,	and	equipment	purchases.		Many	of	Oregon’s	counties,	such	as	Harney,	Lake,	Morrow,	
and	Wheeler	County,	receive	a	significant	boost	to	their	local	economy	from	those	who	travel	to	
participate	in	fish	and	wildlife	recreation	activities.		The	economic	value	of	fish	and	wildlife	recreation	is	
one	of	the	many	reasons	for	protecting	Oregon’s	water	instream	for	the	benefit	of	future	generations.				
	
Many	of	Oregon’s	day‐use	parks	and	overnight	camping	facilities	reside	along	scenic	rivers	and	lakes.		
The	Oregon	Parks	and	Recreation	Department	manages	more	than	360	properties	that	include	day‐use	
areas	and	overnight	camping	facilities	available	for	public	use.		In	2009,	more	than	2.5	million	people	
stayed	overnight	and	41	million	people	visited	day‐use	areas.		Oregon	ranks	among	the	nation’s	top	ten	in	
state	park	overnight	and	day‐use	attendance.		Combining	visitor	expenses	for	both	state	and	federally	
managed	parks,	visitors	spent	$222	million	on	travel‐related	expenses	to	use	public	campground	
facilities	in	2009.			
	
There	were	nearly	2.8	million	boat‐use	days	in	Oregon	during	the	2010	boating	season,	according	the	
Oregon	State	Marine	Board’s	triennial	survey	of	recreational	boaters.		A	“boat‐use	day”	is	any	portion	of	a	
24‐hour	period	in	which	a	participant	is	engaged	in	boating	activities.		Boaters	divide	their	time	evenly	
between	rivers	and	lakes/reservoirs.		The	Columbia	and	Willamette	Rivers	are	the	most	popular	rivers,	
and	Detroit	Lake	and	Lake	Billy	Chinook	are	the	most	visited	reservoirs.			
	
Although	water‐related	activities	such	as	sailing,	waterskiing,	and	wakeboarding	have	declined	about	20	
percent	since	2004,	the	use	of	manually	powered	boats	for	kayaking,	rafting	and	canoeing	are	gaining	in	
popularity.		Thirteen	percent	of	Oregonians	participated	in	paddling	activities	during	2005,	according	to	
an	Outdoor	Industry	Foundation	report.		Nationally,	more	Americans	participate	in	paddling	activities	
than	soccer.				
	
Fisheries   
Instream	flows	support	Oregon’s	recreational	and	commercial	fisheries.		Fishing	remains	the	highest	use	
activity	for	boaters.		Native	fish	such	as	salmon	are	an	Oregon	icon	and	support	a	vigorous	recreational	
and	commercial	fishing	economy.		According	to	the	American	Sportfishing	Association,	in	2006,	there	
were	seven	million	fishing	days	spent	by	Oregon	residents	and	non‐resident	freshwater	anglers	and	
846,000	fishing	days	spent	by	resident	and	non‐resident	saltwater	anglers.		In	2006,	the	economic	impact	
of	sport	fishing	in	Oregon,	in	both	freshwater	and	saltwater	environments,	totaled	more	than	$623	
million	in	retail	sales,	supporting	more	than	11,000	related	jobs	in	Oregon,	and	generating	an	economic	
output	of	more	than	a	billion	dollars.		More	Americans—nearly	40	million—spend	time	fishing,	than	
playing	golf	and	tennis	combined.			
	
According	to	an	Oregon	Department	of	Fish	and	Wildlife	briefing	report	on	Oregon’s	commercial	fishing	
industry,	more	than	285	million	pounds	of	fish	were	delivered	to	Oregon	ports	in	2011.		The	harvest	
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value	of	Oregon	onshore	landings	was	$145.5	million,	a	23‐year	high	for	the	industry.		The	estimated	total	
personal	income	generated	by	Oregon’s	commercial	fishing	industry	(onshore	and	distant	water	
fisheries)	in	2011	was	$518	million.		The	harvest	value	of	the	Dungeness	crab	fishery	typically	dominates	
the	commercial	fishing	industry,	and	accounted	for	about	30	percent	on	the	onshore	landing	harvest	
value	in	2011.	
	
Commercial	fisheries	support	thousands	of	jobs	and	a	number	of	communities	along	the	Oregon	Coast	
(Astoria/Warrenton,	Garibaldi,	Depoe	Bay,	Newport,	Winchester	Bay,	Coos	Bay/Charleston,	Port	Orford,	
Gold	Beach	and	Brookings).		In	some	towns,	commercial	fisheries	provide	up	to	a	third	of	all	the	annual	
earned	income.		A	healthy	fishery	can	support	a	cluster	of	fish	processing	plants,	mechanics,	machine	
shops	and	welders,	refrigeration	specialists,	marine	electronics	sales	and	service	firms,	and	marine	
suppliers.		Healthy	fisheries	also	support	the	traditional	and	cultural	identity	of	many	Oregon	
communities.		Northwest	tribal	communities,	for	example,	have	historically	relied	on	salmon	and	other	
fish	species	as	a	major	food	source,	a	foundation	of	life,	culture,	economy,	and	spirituality.		Because	of	
Oregon’s	collective	interest	in	the	health	of	its	fisheries,	management	responsibilities	are	shared	among	
state,	federal,	and	tribal	agencies.			
	
 

Water Instream Supports Ecosystem Health 
	
Along	with	supporting	the	economy,	water	is	needed	within	the	environment	to	ensure	overall	ecosystem	
health.		Some	springs,	rivers,	lakes,	and	wetlands	are	dependent	on	the	discharge	of	groundwater	to	the	
surface.		Other	ecosystems	such	as	forests,	riparian	areas,	and	some	types	of	wetlands	are	dependent	
upon	a	water	table	located	close	to	the	surface.		Aquifer	and	subterranean	ecosystems	rely	on	
groundwater	further	below	the	surface.			
	
There	are	certain	stream	conditions	that	are	necessary	to	support	the	life	cycle	of	fish	species.	The	water	
quality,	water	quantity,	and	habitat	needs	also	vary	by	species.		Coho,	for	example,	need	gravels	that	are	
clean	with	various	sizes	to	create	nests	and	deposit	their	eggs.		They	prefer	to	spawn	and	rear	in	small,	
relatively	flat	streams.		Cool	clean	water	is	a	requirement	for	fish	rearing,	as	well.		Wetlands,	off‐channel	
pools,	and	other	slackwater	areas	provide	small	fish	(fry)	with	safe	areas	to	reside	in	during	the	winter	
season	when	the	current	is	swift.		The	complexity	of	the	habitat	directly	contributes	to	the	health	and	
function	of	fish‐bearing	streams.			
	
Understanding Base Flows and Elevated Flows  
Flow	functions	are	often	grouped	into	the	following	categories:		
	

 Base	Flows	are	the	instream	flows	needed	to	sustain	basic	life	stage	functions	and	are	
important	for	maintaining	habitat	conditions,	scenic	and	aesthetic	values,	and	protecting	
water	quality.		Often	called	subsistence	or	minimum	habitat	flows,	they	represent	the	
minimum	flow	functions	of	a	stream	that	provide	the	necessary	direct	habitat	for	fish	and	
other	aquatic	organisms.		They	may	also	represent	the	minimal	flows	needed	to	provide	
sufficient	water	quantity	to	overcome	the	potential	for	threats	to	aquatic	life	from	harmful	
pollutants	or	stream	heating.			We	currently	lack	a	comprehensive	understanding	of	the	base	
flows	needed	to	support	fish	habitat.		While	there	is	information	about	base	flow	needs	for	the	
high‐profile	salmonid	species,	today,	there	is	not	much	information	about	base	flow	needs	for	
other	species	including	lamprey,	chub,	white	fish,	other	native	fish	species,	amphibians,	or	
macroinvertebrates.	
	

 Peak	and	Ecological	Flows	are	elevated	flows	and	are	a	subset	of	instream	flows	that	are	
directly	related	to	the	ecology	of	the	stream	system.		These	flows	serve	multiple	
functions.		For	example,	biological	triggering	flows	represent	elevated	streamflows	that	may	
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Essay continued, next page  

trigger	a	behavior	in	an	aquatic	organism	that	is	essential	for	its	survival,	such	as	migration	or	
spawning.		Channel	habitat	maintenance	flows,	by	comparison,	are	elevated	streamflows	
(often	flood	or	peak	flows)	that	rework	the	channel	or	its	streambed,	rejuvenating	or	cleaning	
gravel,	reforming	habitat	features,	replenishing	or	rejuvenating	riparian	vegetation,	and/or	
re‐establishing	connectivity	with	off‐channel	habitats.			

	
A	healthy	stream	experiences	base	flows	as	well	as	a	variety	of	elevated	flows	that	provide	habitat	
maintenance	and	other	ecosystem	functions.		The	essay	below	lays	out	in	clear	terms	the	importance	of	
base	flows	and	elevated	flows	in	stream	systems.	
	
	

An excerpt from The Umatilla River Vision	
by Krista L. Jones, Geoffrey C. Poole, Eric J. Quaempts,  

Scott O’Daniel, and Tim Beechie,  
May 2011 

Streamflows in Context: The Umatilla River Vision 
The Department of Natural Resources (DNR) of the Confederated Tribes of the Umatilla Indian Reservation 
(CTUIR) has adopted a mission based on First Foods ritualistically served at tribal meals.  
 
The First Foods mission is to protect, 
restore, and enhance the First Foods—
water, salmon, deer, cous, and 
huckleberry ‐ for the perpetual cultural, 
economic, and sovereign benefit of the 
CTUIR.  We will accomplish this utilizing 
traditional ecological and cultural 
knowledge and science to inform: 1) 
population and habitat management 
goals and actions; and 2) natural resource 
policies and regulatory mechanisms.   
 
The First Food serving ritual is based on 
Tribal creation belief and reminds people 
of the promise the foods made to take 
care of people and the people’s reciprocal 
responsibility to respectfully use and take 
care of the foods.  The longevity and 
constancy of these foods and serving 
rituals across many generations and their 
recognition through First Food 
ceremonies demonstrate the cultural and 
nutritional value of First Foods to the 
CTUIR community.   
 
Water is both a First Food, and a resource required to produce all other First Foods.  Thus, within the First 
Foods management framework, the concept of “water quality” takes on a broader meaning.  In addition to 
using conventional physio‐chemical measures, evaluation of water quality in the Umatilla Basin must also 
include appropriate measure of biotic communities (e.g. native species abundance and diversity) and 
hydrologic processes (e.g., flow regime) associated with high ecological health.   
                 
 
 
 

The	First	Foods	serving	order	with	an	example	list	of	ecologically	
related	species	for	each	serving	group.		The	yellow	outline	highlights	

primary	components	guiding	development	of	the	river	vision.	
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Essay continued… 
 

We outline a vision for desired ecological characteristics of the river’s water quality and water resource 
management, which will facilitate the sustained production of First Foods.  These characteristics are founded 
on five fundamental “touchstones,” including; 1) hydrology – flow quantity and seasonal timing, 2) floodplain 
geomorphology, 3) hydrologic connectivity, 4) native riparian vegetation, and 5) native aquatic biota.  Each 
of these touchstones includes a robust list of data needs to understand and improve in each of these issue 
areas.  This approach is meant to help both tribal and non‐tribal natural resource managers.  
 
Sound river management and restoration are predicated upon the need to develop a systemic and holistic 
vision of a functional river.  Such a vision provides a framework for planning management or restoration 
efforts and an initial benchmark for assessing management success or failure.  Similarly, a river vision 
provides the context necessary for understanding the role of any specific management decision or action in 
the context of other decisions or actions.  Our vision is as follows:  
 
“A healthy river is capable of providing First Foods that sustain the continuity of the Tribe’s culture.  This vision 
requires a river that is dynamic, and shaped not only by physical and biological processes, but the interactions 
and interconnections between those processes.”   
 
A functional river requires preserving or restoring the seasonal timing and volumes of river flows necessary 
to support the production and harvest of First Foods.   
 
Base flow conditions (low flows during the late summer and early autumn) in the Umatilla River determine 
the availability of aquatic habitats within the river as well as summertime hydrologic connectivity within the 
river network.  Thus, summertime migrations of salmon, lamprey, and other species are influenced by the 
magnitude of base flow.  Base flows in any given year also influence water quality (since concentrations or 
pollutants are influenced by flow volume) and even the temperature regime of the river.   
 
In addition to base flows, management planning for desired flow regimes requires consideration of the 
magnitude and frequency of peak flow events.  Peak flow events maintain the dynamic nature of the 
floodplain morphology and channel pattern, which facilitates the flux of river water through floodplain 
gravels and maintains a variety of aquatic habitats in the channel and across the floodplain.  For example, 
floods that are sufficient to mobilize the streambed are critical to the ecological function of the river.   
 
Such high‐flow events provide temporary surface water connections between main channel and off‐channel 
aquatic habitats, build and rearrange important channel and gravel‐bar features across the floodplain 
thereby maintaining habitat diversity, enhancing water movement through the floodplain aquifer by 
cleaning and sorting river sediments thereby facilitating hyporheic* water flux, and recharging the alluvial 
aquifer with water.  [*Hyporheic refers to mixing of subsurface and surface water. Note added.] 
 
A functional river, then, is dependent on the sufficient magnitude and frequency of flood events to maintain 
dynamic channel patterns and adequate water exchange rates between the channel and floodplain 
sediments.   
 
Finally, the transitional periods between peak and base flows are also ecologically important.  The “falling 
lim” (reduction in river flow after a period of high water) of the annual hydrograph during the early summer 
can be ecologically important for spawning of fishes, establishment of cottonwoods, and maintenance of 
vernal pools on the floodplain for floodplain amphibians.  Additionally, when rivers drop too rapidly from a 
peak flow to base flows, fish can be trapped in transient off‐channel habitats on the floodplain that may dry  
 

Essay continued, next page 
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Essay continued… 

 
up as the flood recedes.  The hydrograph of a functional river, then, would include transitions between high 
flow events and low flow events that are compatible with maintenance of the native aquatic community of 
the river. 
 
In addition to the volume of water in the channel, a functional river is defined by the physical, chemical, and 
biological aspects of water quality.  The river should be free from pollutants (e.g., toxicants or excess 
nutrients) that impair drinking water supplies, alter stream water pH, and stress or kill native aquatic fauna.  
 
Maintenance of appropriate water temperature regimes, including cool temperatures during the summer, is 
especially important because water temperature influences dissolved oxygen concentrations, stress levels of  
aquatic organisms, growth of pathogens, and the competitive abilities of non‐native fishes versus native 
fishes.  In short, a functional river would have nutrient and contaminants levels that do not impede First 
Foods production and the utilization and safe consumption of First Foods by the tribal community.  
 
The First Foods‐focused mission highlights direct linkages between the ecological health of the rivers and 
the health and well‐being of Umatilla tribal members.  Degradation of the river, water quality, and 
associated ecological processes results in the loss of traditional tribal foods.  This loss of food resources is 
linked to increasing occurrences of health issues (e.g., poor fitness or diabetes).   
 
In addition to providing a clean and healthy natural environment for tribal members and other residents of 
the Umatilla Basin, improving the availability of First Foods can contribute to sustaining tribal ceremonies, 
knowledge, and traditions that promote the physical health of tribal members.    Finally, the First Foods‐
focused mission provides resources managers in the basin with a framework for involving tribal members in 
management dialogues.  Within such a framework, monitoring and restoration efforts can concentrate on 
improving the ecological functionality of the river, which ultimately sustains First Foods. 
 
The content of this essay belongs solely to the authors.  It does not necessarily reflect the opinions or decisions of the 
Water Resources Commission or the Water Resources Department. 

 
 
 
 

Determining the Flows Needed to Support Instream Needs 
 
This	section	looks	at	next	steps	for	understanding	base	and	elevated	streamflows	and	for	assessing	
groundwater‐dependent	ecosystems.		
	
Fill in Knowledge Gaps – Instream Needs   
Oregon’s	ability	to	meet	instream	needs	is	limited	by	our	understanding	of	these	needs.		While	scientists	
know	that	ecosystems	and	species	depend	upon	both	surface	water	and	groundwater,	they	have	not	yet	
identified	or	quantified	all	of	the	ecological	functions	that	rely	on	groundwater	and	surface	water.		Nor	
have	they	fully	quantified	the	ecological	degradation	that	occurs	with	differing	qualities	and	quantities	of	
water.			
	
The	Oregon	Department	of	Fish	and	Wildlife,	Department	of	Environmental	Quality,	and	the	Parks	and	
Recreation	Department	are	authorized	to	apply	for	instream	water	rights	for	specific	purposes,	such	as	
protection	of	fish	habitat,	water	quality,	and	scenic	values.		Such	applications	require	scientific	analysis	
and	modeling	to	determine	the	base	flows	and	elevated	flows	needed	to	support	instream	functions.		This	
science	allows	the	agencies	to	pursue	appropriate	instream	water	rights.			
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Recommended Action 3.B 
Determine Needs of Groundwater‐Dependent 
Ecosystems 

How to implement this action: 
 Identify and characterize groundwater‐dependent 

ecosystems statewide  
 Complete groundwater basin studies 

Instream	water	rights	in	Oregon	today	have	been	designed	to	address	situations	of	low	flow	and	they	
focus	almost	exclusively	on	depth,	velocity,	and	substrate	criteria.		In	general,	instream	water	rights	have	
not	been	issued	to	protect	elevated	streamflows.			
	
Base	Flow	Studies.		The	State	needs	to	identify	which	streams	already	have	base	flow	needs	studies	
completed,	then	prioritize	and	complete	those	that	are	still	needed	and	those	that	require	updates.		
Established	methods	already	exist	for	these	studies.			
	

Elevated	Flow	Studies.		More	information	is	also	
needed	regarding	the	elevated	flows	(peak	and	
ecological	flows)	necessary	to	maintain	the	
physical	characteristics	of	a	stream	or	to	
facilitate	biological	processes.		The	State	can	
begin	studies	of	elevated	flow	needs	by	
developing	criteria	to	determine	what	elevated	
flows	are	needed	in	each	water	
basin/watershed.		These	include	both	biological	
triggering	flows	as	well	as	channel	habitat	

maintenance	flows.		The	State	should	develop	recommended	flows	for	each	water	basin/watershed	based	
on	the	developed	criteria.		Although	the	State	has	begun	to	develop	methodologies	in	this	area,	
information	collection	is	still	in	the	beginning	stages.		
	
Fill in the Knowledge Gap ‐ Assessment of Groundwater‐Dependent Ecosystems 
Groundwater	is	a	vital	source	of	water	that	sustains	both	ecosystems	and	human	communities	
worldwide.		Wetlands,	rivers,	and	lakes	often	receive	discharge	from	groundwater;	it	provides	late‐
summer	flow	for	many	rivers,	and	creates	cool‐water	upwellings	critical	for	aquatic	species	during	the	
summer	heat.		The	species	and	habitats	that	rely	on	this	source	of	water	for	some	or	all	of	their	life	cycle	
are	known	as	groundwater‐dependent	ecosystems,	or	GDEs.		These	ecosystems	form	the	interface	
between	groundwater	and	surface	water,	and	due	to	their	unique	hydrology,	they	often	harbor	many	rare	

and	endemic	species.		A	recent	study	found	that	
12	percent	of	species	listed	under	the	U.S.	
Endangered	Species	Act	were	groundwater‐
dependent	species	found	in	Oregon	(Blevins	
and	Aldous	2011).	
 
Oregon	can	start	to	identify	and	characterize	
groundwater‐dependent	ecosystems	statewide	
by	using	a	variety	of	available	tools	and	
methods,	such	as	those	developed	by	The	

Nature	Conservancy	and	U.S.	Forest	Service.		Tasks	include	determining	which	aquatic	ecosystems	are	
groundwater‐dependent,	mapping	their	occurrence	across	the	landscape,	and	identifying	their	
groundwater	requirements	for	both	water	quantity	and	water	quality.		See	accompanying	essay	for	more	
information	on	groundwater‐dependent	ecosystems.	
	
	
   

Recommended Action 3.A     
Determine Flows Needed (Quality and Quantity) to 
Support Instream Needs 

How to implement this action: 
 Conduct base flow needs studies 
 Develop elevated flow requirements 
 Develop models/studies on economic value of 

instream and out‐of‐stream water  
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Allison Aldous and Leslie Bach, 	

The Nature Conservancy 

Inventorying and Monitoring Groundwater‐Dependent Ecosystems  
Oregon has a wide distribution of groundwater‐dependent ecosystems. Most are in basins such as the 
Deschutes, Klamath, John Day, and Willamette, as well as along the High Cascades both east and west of the 
crest.  Oregon – with nearly 32,000 mapped springs – has the highest density of springs in the western United 
States (Stevens & Meretsky 2008).   
 

An obligate wetland plant species is almost always found growing 
in water or a water‐saturated environment like a wetland (at least 
99 percent of the time). English sundew and lesser bladderwort 
(see photos) are obligate wetland plants whose occurrence and 
survival are dependent on the water and nutrients provided in 
wetland habitats fed by springs.	
	
As a major step toward protecting groundwater‐dependent 
ecosystems like these, basin scale data collection and protocols 
are needed to provide more precise information about the 
location and character of groundwater‐dependent ecosystems, 
as well as their requirements for a clean supply of groundwater.   
 
Some of this work is underway.  The Nature Conservancy, 
working with the U.S. Forest Service, has been working on a 
series of methods and protocols for inventorying and monitoring 
groundwater‐dependent ecosystems.  This work can be done at 
the state‐scale using readily available data (Brown et al. 2009; 
2010), as well as at the basin scale (U.S. Forest Service 2012), and 
at the site scale (US Forest Service 2012).  Because available data 
are often inadequate, results from the inventory and monitoring 
methods can be refined with remote sensing tools and 
techniques, such as imagery from the National Agriculture 
Imagery Program (NAIP) and Light Detection and Ranging 
(LiDAR).   

 
Once the distribution of groundwater‐dependent ecosystems is understood, the next important step is to 
quantify their groundwater quantity and quality requirements.  This information can be used to balance the 
groundwater needs of people with those of ecosystems and species. 

   

English Sundew, an obligate wetland species 

Lesser Bladderwort, an obligate wetland plant 
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Recommended Actions at a Glance 

  
 
 
 

Out‐of‐Stream 
Needs/Demands 

2.A.  Update long‐term water demand forecasts 
2.B.  Improve water‐use measurement and reporting 
2.C.  Determine pre‐1909 water right claims 
2.D.  Update water right records with contact information 
2.E.  Update Oregon’s water‐related permitting guide	

Instream 
Needs/Demands 

3.A.  Determine flows needed (quality and quantity) to support instream needs 
3.B.  Determine needs of groundwater‐dependent ecosystems 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Objective:  Understand Instream and Out‐of‐Stream Needs 
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UNDERSTAND THE COMING PRESSURES   
THAT AFFECT OUR NEEDS AND SUPPLIES 
 

CHAPTER 3 
 

	
	
	
	 	

Oregon must anticipate and prepare for some of the most 
powerful changes that may affect both water resources and 
water needs into the future.  The Oregon Legislature has 
expressed particular interest in preparing communities for 
the water‐related implications of climate change, population 
growth, and changes in land use.  The Strategy addresses 
these three issues, as well as the connection between energy 
and water, and the need to improve our water and 
wastewater infrastructure in response to anticipated 
pressures.      

 
Education and outreach is another critical issue to consider as 
we plan for future instream and out‐of stream water needs. 
The health and sustainability of Oregon’s water resources, 
and the businesses and communities that depend on them, 
could benefit greatly from a variety of education and 
outreach efforts.   
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CRITICAL ISSUE:  THE WATER AND ENERGY NEXUS 

	
	
	
	
	
	
	
	
	

In	the	United	States,	a	tremendous	amount	of	energy	is	used	to	deliver	water	to	where	it	is	needed.		The	
amount	of	energy	used	to	pump,	treat,	and	heat	water	accounts	for	at	least	13	percent	of	the	nation’s	total	
electricity	use,	according	to	The	River	Network.		Much	of	that	electricity	is	used	to	heat	water.		According	
to	the	Oregon	Department	of	Energy,	heating	water	accounts	for	15	to	25	percent	of	a	typical	home’s	
energy	bill.			
	
The	nexus	between	water	and	energy,	in	terms	of	producing	and	using	each	resource,	has	largely	been	
unaddressed	in	water	policy,	studies,	or	planning	activities	in	Oregon.		With	the	Integrated	Water	
Resources	Strategy	and	new	efforts	to	develop	a	10‐year	Energy	Action	Plan,	Oregon	should	take	this	
opportunity	to	better	connect	the	management	of	these	two	resources,	and	design	a	set	of	strategies	
where	both	resources	are	managed	in	an	integrated	and	sustainable	manner.			
 
Energy Needs in the Water Industry 
For	a	municipality,	the	energy	costs	for	managing	water	and	wastewater	can	represent	one‐third	of	the	
total	energy	bill.		The	U.S.	Environmental	Protection	Agency	estimates	that	U.S.	drinking	water	and	
wastewater	facilities	spend	about	$4	billion	annually	on	energy	costs	alone.			
	
Some	wastewater	treatment	facilities	here	in	Oregon	have	been	able	to	trim	energy	use	with	new	pumps,	
drives,	motors,	and	other	energy	efficient	equipment	with	assistance	from	the	Energy	Trust	of	
Oregon.			Energy	Trust	has	helped	pay	for	a	variety	of	renewable	energy	technologies	that	are	highly	cost‐
effective	in	wastewater	facilities,	including:		converting	methane	(digester	gas)	to	electricity	using	
internal	combustion	engines,	micro‐turbines	or	fuel	cells;	or	using	fats,	oils	and	grease	to	supplement	
digester	gas;	installing	micro‐hydroelectric	power	using	a	plant’s	outfall	or	flow	of	water;		and	using	solar	
electric	systems	or	small	wind	turbines.			
	
Energy	Trust’s	programs	also	offer	technical	assistance	and	help	with	feasibility	analysis.		Already,	
treatment	plants	in	Washington	County	and	the	Cities	of	Pendleton,	Mosier,	Cottage	Grove,	and	Portland	
have	made	money‐saving	energy	gains	by	taking	advantage	of	Energy	Trust’s	programs.			Oregon	should	
continue	these	assistance	programs,	helping	treatment	plants	move	toward	energy	independence.			
	
Water Needs in the Energy Industry  
Just	as	we	need	energy	in	order	to	use	water,	we	also	need	water	to	produce	electricity.		Natural	gas	and	
coal	facilities	require	water	for	cooling	purposes	and	bioenergy	systems	rely	on	water	to	grow	fuel	crops.		
Geothermal	systems	use	groundwater	as	a	medium	for	heat,	while	hydroelectric	and	wave	energy	
facilities	are	powered	by	the	movement	of	water.			
	
In	the	Pacific	Northwest,	hydropower	plays	a	prominent	role	in	meeting	our	energy	needs.		According	to	
the	Northwest	Power	and	Conservation	Council,	40	percent	of	the	electricity	used	in	the	Northwest	is	
generated	at	federal	hydropower	dams	in	the	Columbia	River	Basin.		The	federal	Bonneville	Power	
Administration,	based	in	Portland,	markets	wholesale	electrical	power	from	federal	dams	in	the	Columbia	
River	Basin.			

City of Medford Wastewater Treatment Plant 
Photos: J. Gillaspie, Oregon ACWA; E. Teragli, Clean Water Services; G. Scholl‐Erdmann, Farmers Conservation Alliance

Lacomb Irrigation District Turbine, Linn County  Clean Water Services’ LEED Certified Pump Station  
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According	to	the	Oregon	Department	of	Energy,	42	percent	of	the	state’s	electric	power	mix	in	2009	was	
sourced	from	hydropower	facilities,	federal	or	otherwise.		By	comparison,	the	second	largest	electricity	
resource	consumed	in	Oregon	is	coal,	at	34	percent.	
	
The	State	of	Oregon	has	adopted	goals	for	the	development	of	new	electricity	production	from	renewable	
resources.		The	2007	Legislature	created	a	Renewable	Portfolio	Standard	(RPS)	that	requires	the	largest	

utilities	in	Oregon	to	provide	25	percent	of	
their	retail	sales	of	electricity	from	newer,	
clean,	renewable	sources	of	energy	by	2025.		
	
While	some	of	these	energy	resources	will	not	
use	water	in	a	consumptive	manner,	the	
presence	and	availability	of	water	is	essential	to	
their	success.		The	development	of	renewable	
power	systems	in	order	to	achieve	a	cleaner	
energy	mix	and	new	economic	opportunities	
brings	with	it	as‐yet‐unquantified	demands	for	
water.		An	analysis	of	demands	for	water	

intensive	energy‐development	projects	and	policies	in	each	energy	sector	is	needed.		It	would	provide	a	
better	scientific	understanding	of	the	state’s	future	water	commitments.			
	
	
Expanding Oregon’s Hydroelectric Portfolio   
	
New	hydroelectric	projects	will	likely	be	part	of	the	new	resources	developed	as	part	of	the	State’s	
Renewable	Portfolio	Standard.		According	to	the	State	of	Oregon’s	2011‐2013	Energy	Plan,	new	growth	in	
the	hydropower	sector	is	most	likely	to	occur	in	three	areas:	pumped	storage;	the	addition	of	power	
facilities	on	existing	dams;	and	the	addition	of	power	within	existing	irrigation	systems.			
	
Pumped Storage Systems 	
A	pumped	storage	system	consists	of	two	reservoirs,	one	at	a	higher	elevation	than	the	other,	in	which	
water	moves	down	to	the	lower	reservoir	to	generate	power	when	demands	are	high;	and	then	water	is	
pumped	back	up	to	the	higher	reservoir	when	prices	and	demands	are	low,	usually	at	night.		Pumped	
storage	systems	are	not	considered	to	be	a	renewable	power	source.		In	fact,	they	operate	at	a	net	power	
loss.				
	
Because	of	the	balancing	services	pumped	storage	systems	provide	to	the	grid,	they	can	be	considered	
both	a	power	management	tool	and	an	energy	storage	device.		These	plants	can	operate	at	any	size,	but	
most	proposals	are	very	large—around	1,000	megawatts	(MW).		By	comparison,	Bonneville	Dam	on	the	
Columbia	River	has	a	capacity	of	1,189	MW.		There	are	several	proposals	for	pumped	storage,	but	no	
developed	projects	yet	in	Oregon.		The	proposals	are	located	near	high‐voltage	transmission	or	existing	
water	infrastructure.			
	
Hydroelectric Development 
The	economics	of	energy	has	stimulated	large	water	users	and	private	developers	to	consider	
opportunities	for	adding	hydroelectric	projects	to	existing	infrastructure.			
	
Incentive	programs	and	policy	initiatives	have	enhanced	the	ability	for	projects	that	do	not	have	new	
impacts	to	other	natural	resources	to	be	developed	more	quickly,	as	compared	to	larger	hydropower	
projects	that	may	have	an	impact	on	natural	streams	or	waterways.			
	

Recommended Action 4.A    
Analyze the Effects on Water from Energy 
Development Projects and Policies 

How to implement this action: 
 Analyze the water demands and water quality 

impacts of current and proposed water‐intensive 
energy development projects (bio‐energy, 
geothermal, solar, natural gas, and hydroelectric)  
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Recommended Action 4.B    
Take Advantage of Existing Infrastructure  
to Develop Hydroelectric Power 

How to implement this action: 
 Utilize the state’s expedited application process  

to develop hydroelectric projects at existing 
infrastructure 

The	Northwest	Power	and	Conservation	Council’s	Fish	and	Wildlife	Plan	discourages	new	hydropower	
development	on	many	streams	in	the	Northwest,	unless	the	project	can	be	developed	at	an	existing	
diversion	or	within	the	infrastructure	beyond	the	diversion.	
	
The	Federal	Energy	Regulatory	Commission	
(FERC)	is	the	major	federal	agency	responsible	
for	balancing	energy	needs	and	the	protection	
of	natural	resources	for	major	hydroelectric	
projects.		FERC	authorizes	two	types	of	
exemptions	that	can	be	approved	in	a	much	
shorter	time	frame	than	a	standard	license:		
“exemption”	projects	added	to	an	existing	dam	
structure	with	a	capacity	of	five	megawatts	or	
less;	and	“conduit	exemptions.”		Conduit	exemptions	are	power	generation	projects	that	occur	within	or	
at	the	end	of	a	pipeline	or	conduit	beyond	the	original	diversion.		A	conduit	may	be	an	open	canal	or	a	
pipeline	in	an	irrigation	district,	a	pipeline	in	a	municipal	water	or	wastewater	system,	or	a	pipeline	
within	an	industrial	operation.			
	
Oregon	has	an	expedited	review	process	for	new	hydroelectric	projects	at	existing	infrastructure.	The	
amount	and	timing	of	water	diverted	for	an	existing	water	use	must	remain	unchanged	(ORS	543.765).		
Holders	of	water	right	certificates	under	these	provisions	can	secure	approval	to	install	hydroelectric	
generation	inside	or	at	the	end	of	existing	transmission	pipelines	or	conduits.		The	resulting	hydroelectric	
water	right	certificate	will	include	the	Oregon	Department	of	Fish	and	Wildlife’s	requirements	for	fish	
screens,	by‐pass	devices,	and	fish	passage.		
	
Oregon’s	review	process	for	standard	hydroelectric	projects	is	thorough	and	complex.		The	multi‐stage	
process	provides	for	a	preliminary	permit	to	reserve	a	project	site	while	environmental	and	cultural	
studies	are	conducted	to	assess	the	impacts	of	a	project	and	to	identify	measures	to	mitigate	those	
impacts.		The	review	includes	an	assessment	of	the	potential	for	cumulative	impacts	with	other	existing	
or	proposed	hydroelectric	projects	within	the	same	river	basin.		It	also	includes	an	assessment	of	the	
public	interest	issues	of	the	project.		A	contested	case	hearing	is	required	for	these	major	projects	and	the	
general	public	is	offered	an	opportunity	to	provide	oral	comments	at	the	hearing.	
	
Oregon’s	existing	water	infrastructure—its	dams	and	delivery	systems—are	already	being	utilized	for	
energy	development.		Water	users	should	continue	exploring	options	for	adding	power	generation	
facilities	to	existing	infrastructure,	while	adhering	to	existing	environmental	protections.	

  
 

Kevin Crew,  
Black Rock Consulting 

Conduit Hydroelectric Projects in Central Oregon 
Most of the hydropower projects in the irrigation districts of Central Oregon have placed conserved water 
instream as the result of converting leaky, open canals into closed pipes.  The districts have permanently 
placed 40 cubic feet per second (cfs) of senior water instream—through the State’s Allocation of Conserved 
Water Program—in exchange for public funding to help purchase pipe.  Examples include: 
  
‐ Central Oregon Irrigation District recently completed a 3.8 MW Juniper Ridge Hydroelectric Power 

Generation Facility, which began full power production in 2011.   
 

‐ Swalley Irrigation District installed a 0.75 Megawatt hydroelectric power plant located in Central Oregon 
near Bend.  

Essay continued, next page 
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Blue Lake Hydropower Site with Fish Passage and Screening 

 
Essay continued… 

 

‐ The Blue Lake (Camp Caldera) Hydropower Site features a 20 horsepower project with Fish Screening and 
Passage Design.  This unique project involves a fish screen that meets the State’s passive cleaning criteria.  

Fish passage at the project 
utilizes a unique stainless 
steel design developed 
using the insight of 
renowned sculptor, Lee 
Kelly.  The project has won 
several engineering 
excellence awards both in 
Oregon and nationally and 
has presented a viable 
alternative to traditional 
concrete ladders. 
 

 

	
	
Gaining Water and Energy Savings  
 
The	Alliance	for	Water	Efficiency	and	the	American	Council	for	an	Energy	Efficient	Economy	recently	
published	a	“blueprint	for	action,”	identifying	ways	to	gain	efficiencies	in	both	water	use	and	energy	use.		
For	the	past	30	years,	strategies	to	conserve	energy	and	increase	the	efficiency	of	water	use	have	been	
widely	pursued.		However,	until	now,	efforts	to	save	water	and	energy	have	historically	not	worked	
together	in	a	coherent,	collaborative	manner.		Instead,	separate	but	parallel	efforts	exist.		Significant	
savings	could	be	realized	from	coordinating	water	conservation	and	energy	conservation	efforts.			
 
Saving Water and Energy through Building Codes   
New	building	construction	or	remodeling	existing	facilities	is	a	great	opportunity	to	integrate	water	and	
energy	conservation	into	the	design	process.		Oregon	has	statewide	mandatory	building	codes	in	11	
different	specialty	areas,	including	plumbing	and	energy.		The	codes	are	based	on	national	model	codes	
and	are	updated	on	three‐year	cycles.		They	establish	minimum	requirements	for	all	commercial	and	
residential	construction	in	the	state.				
	
To	provide	guidance	to	local	jurisdictions	on	water	conservation,	the	State	of	Oregon	Building	Codes	
Division	(BCD)	approved	Statewide	Alternative	Methods	(SAMs)	for	rainwater	harvesting	(applicable	to	
both	commercial	and	residential	construction	as	well	as	potable	and	non‐potable	uses)	and	for	the	use	of	
graywater	for	toilet	flushing.		The	Division	also	published	a	series	of	Oregon	Smart	Guides	for	consumers,	
two	of	which	focus	on	rainwater	harvesting	and	water	conservation	systems.			
	
The	Building	Codes	Division	recently	finalized	two	new	building	codes,	known	as	the	Oregon	Residential	
Reach	Code	and	the	Oregon	Commercial	Reach	Code,	that	offer	an	optional	set	of	construction	standards	
for	achieving	greater	energy	efficiency	in	buildings	that	are	newly	constructed,	reconstructed,	altered	or	
repaired	for	residential	and	commercial	buildings.		Because	pumping	and	treating	water	and	wastewater	
can	require	a	significant	amount	of	energy,	BCD	opted	to	include	water	conservation	measures	in	the	
Reach	Code.			
	
Oregon	should	continue	to	implement	and	evaluate	building	codes	to	further	improve	water	and	energy	
efficiencies.	
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Saving Water and Energy in Agriculture   
Agricultural	producers	in	Oregon	are	usually	looking	for	ways	to	save	on	water	and	energy‐related	costs.		
The	2011	Industry	Report	from	the	Oregon	Board	of	Agriculture	describes	an	upward	trend	in	the	
number	of	Oregon	producers	adopting	changes	resulting	in	energy	and	cost	savings.		Nearly	5,000	
Oregon	farms	reported	making	changes	in	the	past	five	years	to	their	equipment	or	management	
practices	that	reduced	energy	use	or	conserved	water.		Although	there	is	no	published	state‐level	
inventory	of	agricultural	electrical	consumption	by	kilowatt‐hour,	Oregon	growers	reported	about	$49	
million	for	electricity	costs	in	2008	related	to	pumping	irrigation	water.		The	water	came	from	about	
21,000	pumps	serving	approximately	1.8	million	acres.		
	
Many	of	Oregon’s	farmers	and	ranchers	have	
implemented	energy	efficiency	projects,	and	a	
few	have	implemented	renewable	energy	
projects.		Some	of	the	most	attractive	projects	
are	those	that	provide	significant	co‐benefits,	
such	as	labor	savings,	water	savings,	and	
improved	soil	productivity.		Irrigation	
efficiency	and	reduced	or	no	till	cropping	
systems	were	the	most	popular	types	of	energy	
efficiency	projects	among	farmers/ranchers	
who	responded	to	a	2010	ODA	survey.		
Efficiency	projects	included	use	of	efficient	
water	application	equipment,	energy‐savings	
pumps	and	motors,	soil	moisture	monitoring	
programs,	reduced	tillage	or	no‐till	cropping	
systems,	precision	fertilizer	application,	and	
installation	of	more	efficient	lighting	systems.	
	
Achieving	greater	efficiencies	in	water	application—for	example,	moving	from	flood	irrigation	to	drip	
irrigation—may	simultaneously	increase	the	demand	for	energy	and	may	drive	up	energy	costs.	This	
tradeoff	of	increased	energy	use	may	outweigh	the	water‐use	efficiency	benefits,	and	should	be	
considered	during	the	design	of	a	project,	especially	for	non‐pressurized	water	systems.	
	
Many	agricultural‐related	energy	programs	are	driven	primarily	by	energy	efficiency	goals,	such	Energy	
Trust’s	irrigation	efficiency	incentives,	and	the	Save	Water,	Save	Energy	program	offered	by	some	BPA‐
affiliated	energy	providers.		Likewise,	water	programs	typically	highlight	the	benefits	of	water	
conservation	for	fish	and	instream	flows.			Oregon	should	look	for	ways	to	integrate	energy‐efficiency	and	
water	savings	programs	within	agriculture	and	across	other	water	sectors,	and	capture	the	results	of	
project	efforts.		Integrating	these	programs	can	lead	to	more	wide‐ranging	benefits,	help	eliminate	
unintended	consequences,	and	provide	better	information	for	the	design	of	such	programs	in	the	future.			
 

Saving Water and Energy in the Home   
Energy	Star,	a	joint	program	of	the	U.S.	Environmental	Protection	Agency	and	the	U.S.	Department	of	
Energy	rates	energy	efficient	products	and	practices	to	help	consumers	and	businesses	save	money	and	
energy	on	new	purchases.			Many	qualifying	appliances	also	reduce	water	use.		A	full‐sized	Energy	Star	
clothes	washer,	for	example,	uses	14	gallons	of	water	per	load,	compared	to	the	27	gallons	used	by	a	
standard	machine.		This	can	result	in	a	savings	of	43,000	gallons	of	water	over	the	machine’s	lifetime.			
	
The	Energy	Trust	of	Oregon	offers	a	number	of	cash	incentives	for	participating	customers	of	Portland	
General	Electric,	Pacific	Power,	NW	Natural,	and	Cascade	Natural	Gas.		The	cash	incentives	are	wide‐
ranging,	with	benefits	for	residences,	businesses,	industries,	and	agriculture.		The	Energy	Trust	promotes	
Energy	Star	products	as	well,	offering	cash	back	on	premium‐efficiency	qualifying	clothes	washers.			

Recommended Action 4.C 
Promote Strategies That Increase/ 
Integrate Energy and Water Savings 

How to implement this action: 
 Move toward energy independence for publicly  

operated treatment works (wastewater treatment) 
 Encourage communities to look for and integrate  

ways to conserve both energy and water  
 Continue to implement and evaluate building codes 

that encourage water and energy efficiencies 
 Ensure that efficiency programs capture and publicly 

report both water and energy savings data   
 Partner with Oregon’s 10‐year Energy Action Plan to  

promote conservation strategies for water and 
energy 
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The	Oregon	Department	of	Energy	also	offers	residential	energy	tax	credits	statewide,	allowing	
Oregonians	to	claim	a	credit	for	energy	efficient	upgrades	in	their	homes.		The	state	tax	credit	is	available	
for	premium	energy‐efficient	water	heating	technologies,	such	as	tankless,	heat	pump,	and	solar	water	
heaters.			
	
Several	of	Oregon’s	water	providers	also	offer	water	saving	incentive	programs	to	their	customers.		In	
recent	years,	water	providers	in	the	Portland	metropolitan	area	have	partnered	with	the	Energy	Trust	
and	Portland	General	Electric	to	offer	co‐audits	that	identify	both	water	and	energy	savings.	
	
	
Strengthening Coordination and Partnerships 	
	
Undoubtedly,	there	are	very	good	reasons	to	consider	the	relationship	between	water	and	energy.		Water	
has	played	a	key	part	in	meeting	our	energy	demands	in	the	Pacific	Northwest,	and	may	play	an	even	
greater	role	as	we	look	to	renewable	energy	and	other	technologies	to	meets	our	needs	in	the	future.		The	
importance	of	the	state’s	water	resources	for	meeting	often	competing	needs	makes	it	even	more	
imperative	to	consider	how	energy	development	affects	our	demands	for	water.	
	
Addressing	the	water	and	energy	nexus	cannot	be	focused	on	only	one	sector.		We	all	depend	on	water	
and	energy,	and	we	can	all	contribute	to	making	more	efficient	use	of	both.		Oregon’s	state	agencies	and	
partners	should	focus	efforts	on	strengthening	the	coordination	between	water	and	energy	conservation	
programs.		Developing	new	partnerships	with	water	users	to	identify	and	promote	optimal	combinations	
of	on‐site	water	and	energy	efficiencies	will	be	necessary	to	advance	statewide	conservation	efforts.	
	
	
	

The	consensus	among	climate	scientists	is	that	climate	shift	is	occurring	and	that	significant	impacts	to	
the	environment	will	be	felt	in	this	century.			An	analysis	of	the	global	climate	models	used	in	the	2007	
Intergovernmental	Panel	on	Climate	Change	assessment	show	an	increase	in	annual	average	air	
temperatures	in	the	Pacific	Northwest	through	the	end	of	the	21st	century.			

An	increase	in	average	air	temperatures	has	potential	consequences	for	Oregon’s	water	resources.		
Oregon’s	wetlands,	estuaries,	rivers,	and	streams—even	groundwater—are	all	affected	by	changes	in	
climate.	Oregon’s	forest	ecosystems,	essential	for	storing	and	filtering	water,	will	also	be	affected	by	
climate	change.		These	changes	will	have	implications	for	our	ability	to	meet	instream	and	out‐of‐stream	
water	needs.		Oregon	will	need	to	continuously	monitor	climate	change	effects	on	Oregon’s	water	
resources	and	help	water	users	adapt	to	climate	change.			
	
   

CRITICAL ISSUE:  CLIMATE CHANGE 

Three Sisters  Warner Wetlands, Lake County  Trapper Creek, Odell Lake Watershed 

Photos: USGS, BLM, USFS
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Climate Change Research and Partnerships in Oregon
 
Many	institutions	at	the	local,	state,	and	federal	level	are	conducting	climate	change	research,	identifying	
and	assessing	risks	and	actions	specific	to	the	Pacific	Northwest.		Many	of	Oregon’s	drainage	basins	have	
been	the	focus	of	these	latest	research	efforts.		In	2010,	for	example,	teams	of	university	researchers	
began	evaluating	how	climate	change,	population	growth,	and	economic	growth	will	alter	the	availability	
and	the	use	of	water	in	the	Willamette	River	Basin	on	a	decadal	to	centennial	timescale.		This	research	
will	help	water	managers	and	natural	resource	agencies	develop	placed‐based	strategies	for	addressing	
climate‐related	impacts	on	water	quality,	water	quantity,	and	ecosystems.			Today,	there	are	many	
opportunities	for	further	collaboration	between	government	agencies	and	research	institutions.	
 
Oregon Climate Change Research Institute 
The	Oregon	Climate	Change	Research	Institute	(OCCRI)	has	been	tasked	by	the	Oregon	Legislature	to	
foster	climate	change	research	among	faculty	of	the	Oregon	University	System.		In	2010,	OCCRI	released	
the	Oregon	Climate	Assessment	Report,	a	compendium	of	research	on	climate	change	and	its	impacts	on	
the	state	of	Oregon.		The	report	draws	upon	a	large	body	of	work	on	climate	change	impacts	in	the	
western	United	States,	including	work	conducted	by	the	Climate	Impacts	Group	at	the	University	of	
Washington,	and	the	California	Climate	Action	Team.		The	report	also	identifies	several	knowledge	gaps	
and	the	need	for	more	research	in	certain	areas.			
	
Researchers	are	also	examining	climate	
change	impacts	on	a	regional	scale,	looking	
specifically	at	risks	to	the	Pacific	Northwest.		
The	National	Oceanic	and	Atmospheric	
Association	awarded	a	five‐year	grant	to	
establish	and	coordinate	a	regional	
consortium	of	climate	variability	assessment,	
research,	and	outreach	in	the	Pacific	
Northwest.		Funds	were	used	to	establish	the	
Climate	Impacts	Research	Consortium	(CIRC),	
which	includes	OCCRI	and	other	researchers	from	universities	and	extension	services	within	Oregon,	
Washington,	and	Idaho.		The	Consortium	provides	information	and	tools	for	making	decisions	about	
landscape	and	watershed	management	in	a	changing	climate.		CIRC	expects	funding	of	$3.8	million	to	
continue	climate	change	research	over	the	next	five	years.			CIRC	has	been	home	of	the	Regional	
Integrated	Sciences	and	Assessments	(RISA)	for	the	Pacific	Northwest	since	September	2010,	one	of	
eleven	currently	funded	RISAs	in	the	country.	
	
Oregon’s Climate Change Adaptation Framework   
The	Oregon	Department	of	Land	Conservation	and	Development	recently	led	an	interagency	effort	to	
develop	the	Climate	Change	Adaptation	Framework	for	the	State	of	Oregon.		The	Framework	provides	a	
broad‐scale	qualitative	assessment	of	risks	to	people,	infrastructure,	communities,	and	natural	resources	
that	are	expected	to	result	from	the	effects	of	variable	and	changing	climate	conditions.		The	Framework	
was	developed	in	parallel	with	OCCRI’s	Oregon	Climate	Assessment	Report	and	provides	initial	
recommendations	for	preparing	for	the	likely	impacts	of	climate	change,	including	planned	and	needed	
actions	by	state	agencies.		The	Framework	describes	eleven	likely	changes	in	climate	conditions	in	
Oregon	over	the	next	three	to	five	decades.			
	
Oregon Global Warming Commission   
The	Oregon	Global	Warming	Commission’s	general	charge	is	to	recommend	ways	to	coordinate	state	and	
local	efforts	to	reduce	Oregon’s	greenhouse	gas	emissions	consistent	with	Oregon’s	reduction	goals,	and	
to	recommend	efforts	to	help	the	state,	local	governments,	businesses	and	residents	prepare	for	the	
effects	of	global	warming.		In	2010,	the	Oregon	Global	Warming	Commission	began	its	Roadmap	to	2020	

Recommended Action 5.A 
Support Continued Basin‐Scale  
Climate Change Research Efforts 

How to implement this action: 
 Improve climate change projections at a  

basin scale  
 Develop reliable projections of basin‐scale hydrology,  

and their impacts on other systems  
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Current Precipitation Conditions  Future Scenario (3.0C Temp Increase) 

Red,	yellow,	and	orange	hues	represent	areas	where	
a	large	percentage	of	precipitation	falls	as	snow.	

Snow‐dominant	areas	largely	disappear
with	a	rise	in	air	temperature.	

Project.		It	will	offer	recommendations	for	how	Oregon	can	meet	its	goal	of	cutting	greenhouse	gases	by	
10	percent	below	1990	levels	by	2020,	and	achieve	a	minimum	of	75	percent	reduction	from	1990	levels	
by	2050.		A	key	action	for	the	Roadmap	is	to	increase	water	efficiency,	because	water	use	is	an	important	
component	of	many	industrial	processes	and	should	play	a	part	of	Oregon’s	greenhouse	gas	emissions	
reduction	strategy.	
	
 

Climate Change Projections for Oregon   
 
Many	of	the	likely	changes	(or	risks)	that	are	predicted	will	affect	water	resources.		Climate	change	will	
likely	alter	the	hydrology	of	many	streams	throughout	Oregon,	affecting	the	availability	and	quality	of	
water.		Increasing	temperatures	will	affect	snowpack	in	the	Cascades,	which	will	alter	the	timing	of	runoff	
and	water	availability	in	large	areas	of	the	state.		Following	is	a	summary	of	some	of	the	risks	identified	in	
the	Climate	Change	Adaptation	Framework,	OCCRI’s	Assessment,	and	other	recent	studies.			
 
Declining Springtime Snowpack   
Climate	models	project	an	average	rate	of	warming	of	approximately	0.1	–	0.6	Celsius	per	decade	
through	the	2050s.		The	rate	of	change	after	the	2050s	depends	increasingly	on	the	choice	of	greenhouse	
gas	emissions	scenarios.			
	
If	Oregon’s	mean	annual	temperature	increases,	the	percentage	of	precipitation	that	falls	as	snow	will	be	
significantly	less.		The	accompanying	figures	show	the	percentage	of	precipitation	that	falls	as	rain	in	two	
scenarios:		current	precipitation	conditions	and	conditions	with	a	rise	in	temperature	of	3.0	Celsius.			
	
	

	
Significant	declines	in	snow	water	equivalent	in	the	Pacific	Northwest	and	a	shift	in	precipitation	
from	snow	to	rain	coinciding	with	increases	in	air	temperature	since	the	1950s	are	well	documented.		
Precipitation	arriving	as	rain	instead	of	snow	could	pose	several	challenges	to	water	systems,	such	
as	flashier	flood‐prone	systems,	decreased	summertime	run‐off	to	surface	water,	and	reduced	
recharge	to	groundwater	aquifers.		Water	users	who	are	dependent	on	snowpack	for	summertime	
water	could	see	significant	decreases	in	water	when	they	need	it	most.			
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Oregon,	like	much	of	the	Northwest,	is	highly	dependent	on	temperature‐sensitive	springtime	snowpack	
to	meet	growing	and	often	competing	water	demands.		A	study	completed	by	the	Climate	Impacts	Group	
at	the	University	of	Washington	indicates	that	approximately	50	percent	of	Oregon	water	users	are	
located	in	areas	of	the	state	that	are	dependent	on	snowpack	to	meet	their	water	needs.			
	
This	means	that	water	availability	significantly	depends	on	the	presence	of	natural	storage,	with	water	
becoming	available	during	heavy	use	periods	as	a	result	of	snow	melt.		Loss	of	natural	storage	means	less	
water	will	be	available	to	meet	instream	and	out‐of‐stream	needs	during	summer	and	fall	months.		This	
issue	will	be	compounded	by	the	potential	for	warmer	summer	months	and	a	longer	growing	season.			
	
Storing	water,	via	built	and	natural	systems,	is	important	for	meeting	Oregon’s	water	needs.		More	work	
is	needed	to	understand	how	the	loss	of	natural	storage	can	be	mitigated	through	structural	and	non‐
structural	approaches.			
 
Increased Incidence of Drought  
Drought	has	historically	been	an	issue	in	Oregon	largely	because	precipitation	in	the	Pacific	Northwest	is	
highly	seasonal.		The	Pacific	Northwest	is	prone	to	three	types	of	drought:	low	winter	precipitation,	low	
summer	precipitation	and	lack	of	snowpack	due	to	warm	winter	temperatures.		A	2002	statewide	hazard	
analysis	found	six	counties—Harney,	Jefferson,	Klamath,	Sherman,	Wallowa,	and	Wheeler	—ranking	
drought	as	their	"number	one"	natural	hazard	concern.		Gilliam	County	also	ranked	it	highly.			
	
When	drought	conditions	exist,	the	Governor	can	issue	a	formal	drought	declaration,	which	triggers	a	
number	of	water	management	tools	to	which	users	would	not	otherwise	have	access.		The	declaration	
allows	water	users	to	apply	for	emergency	permits	under	an	expedited	process,	temporary	transfers,	and	
temporary	substitutions	of	a	supplemental	groundwater	right	for	a	primary	surface	water	right.		A	
drought	declaration	also	allows	the	Water	Resources	Commission	to	grant	a	temporary	preference	of	use	
for	human	consumption	and/or	stock	watering.		The	Commission	may	also	order	state	agencies	and	local	
governments	to	develop	and	file	Conservation	and	Curtailment	Plans	with	the	Water	Resources	
Department.	
	
Due	to	the	annual	variability	of	precipitation	in	the	Northwest,	not	all	droughts	can	be	attributed	to	
climate	change.		However,	with	more	winter	rainfall,	declining	snowpack,	and	earlier	spring	snowmelt	as	
a	result	of	increasing	air	temperatures,	drought	conditions	are	likely	to	increase	throughout	the	next	
century.		
	
The	possibility	of	drought,	and	longer	and	drier	growing	seasons,	could	result	in	an	increased	demand	on	
groundwater	resources	and	increased	consumption	of	water	for	irrigation.		With	a	1°	Celsius	rise	in	
temperature,	irrigation	demands	are	projected	to	increase	by	10	percent.		An	increase	in	irrigation‐
related	water	consumption	can	translate	into	higher	irrigation	costs.		The	economic	impact	of	more	
frequent	drought	conditions	may	negatively	affect	the	agriculture	industry,	as	farmers	see	reduced	yields	
and	quality	in	some	crops.			
	
Determining	how	water	rights	for	irrigation	will	fare	with	changing	crop	needs	and	growing	seasons	
under	various	climate	change	scenarios	is	needed.		Updating	Oregon’s	crop	water	use	tables,	published	in	
1992,	and	used	by	water	managers	and	consultants	throughout	the	state	for	designing	irrigation	
systems/scheduling,	water	right	transfers,	and	other	studies	may	be	needed	to	help	better	prepare	
agricultural	water	users	for	the	impacts	of	climate	change.				
 
More Frequent Precipitation Events and Flooding   
Floods	are	a	common	and	widespread	natural	hazard	in	Oregon.		Floods	west	of	the	Cascades	tend	to	be	
associated	with	larger	scale,	more	widespread	events,	while	eastern	Oregon	typically	experiences	more	
localized,	intensive	events.			
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The	National	Flood	Insurance	Program	reports	that	256	communities	in	Oregon	are	prone	to	flooding,	in	
all	36	counties.		Oregon	has	seen	the	damaging	effects	of	severe	winter	storms	and	resulting	floods	as	
recently	as	January	2012,	with	a	major	disaster	declaration	issued	for	twelve	counties	in	Oregon.	
	
There	is	confidence	that	flooding	will	increase	in	the	21st	century,	particularly	in	areas	that	have	a	
history	of	chronic	flooding.		Flooding	in	Oregon	generally	occurs	due	to	extreme	precipitation	events,	
rapid	snowmelt,	or	rain‐on‐snow	precipitation	events.		In	the	next	few	decades,	extreme	daily	
precipitation	events	may	increase,	but	exact	locations	cannot	be	predicted	with	certainty.			
	
Increasing Wave Heights, Storm Surges, and Sea‐Level Rise 
The	coast	is	vulnerable	to	a	number	of	climate‐related	impacts,	which	will	exacerbate	many	of	the	
stresses	and	hazards	facing	the	Oregon	coastal	zone.			Oregon’s	winter	storms	have	historically	been	the	
primary	factor	for	coastal	erosion	and	flooding.		Maximum	wave	heights	have	increased	significantly	
from	the	period	of	the	late	1970s	to	2005,	from	9	meters	to	about	12	meters.		The	combination	of	the	
likely	possibility	of	increasing	storm‐generated	wave	heights	and	rising	sea‐levels	may	present	a	
substantial	threat	to	the	Oregon	Coast.		
	
Such	threats	include	increased	erosion	and	the	loss	of	beaches	and	significant	coastal	land	areas.		Other	
threats	include	increasingly	stressed	infrastructure	facilities	built	under	older	engineering	standards.		
Infrastructure	at	risk	can	include	water	treatment	plants,	diversion	facilities,	and	wastewater	plants.		The	
intrusion	of	salt	water	to	such	facilities	will	be	a	risk	in	some	coastal	communities.			
	
Sea‐level	rise	will	also	have	impacts	beyond	coastal	Oregon,	affecting	tidally‐influenced	rivers,	such	as	the	
Willamette,	and	surrounding	inland	communities,	where	rising	river	levels	can	pose	flooding	problems.			
	
Oregon	will	need	to	ensure	that	it	is	capable	of	providing	water	and	wastewater	services	in	the	face	of	a	
changing	climate.		This	can	be	done	by	making	water	systems	more	resilient	by	improving	storage	and	
transmission	capacity,	building	in	system	redundancy	(back‐up	supplies,	intergovernmental	
agreements),	and	further	pursuing	water	conservation,	reuse,	and	efficiency	projects	in	partnership	with	
neighboring	communities.		
	
		
	

Stacy Vynne and Roger Hamilton,  
The Resource Innovation Group 

Willamette Valley Resilience Compact: 
Enhancing Climate Change Coordination among Local Governments 
Local jurisdictions across the Willamette Valley are coming together to develop a Willamette Valley Resilience 
Compact among city and county governments.  The purpose of the Compact is to coordinate and enhance 
efforts to build the resilience of the Valley’s economy, public health, food, water, and energy supplies, in the 
face of natural hazards and anticipated impacts from a changing climate.  The Compact is a cooperative 
approach led by local governments, but which engages state and federal agencies, stakeholders from the 
private sector, and non‐governmental organizations in order to strengthen community and regional resilience 
to build a sustainable future for the entire Willamette Valley.  The Resource Innovation Group, a nonprofit 
organization based in Eugene, is facilitating this process.  City and county governments plan to move the 
Compact forward for adoption in late 2012.  
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Climate Change and Ecosystems 
 
Climate	change	projections	show	negative	consequences	for	Oregon’s	ecosystems.		As	such,	Oregon	will	
need	to	support	efforts	to	improve	the	resiliency	of	its	diverse	ecosystems	in	response	to	climate	change.		
	
Fortunately,	much	work	has	already	been	done	to	increase	the	resiliency	of	Oregon’s	natural	
environment,	through	local	restoration	efforts	under	the	Oregon	Plan	for	Salmon	and	Watersheds	and	
other	habitat	restoration	and	conservation	programs.		Protecting	and	restoring	streamflows,	wetlands	
and	floodplains,	and	improving	riparian	zones,	uplands,	and	forests	are	efforts	that	should	be	continued	
and	strengthened.		
	
Loss of Wetland Ecosystems  
Sufficient	scientific	evidence	suggests	that	climate	change	is	now	having	and	will	have	significant	impacts	
on	millions	of	coastal,	estuarine,	and	freshwater	wetlands	throughout	the	United	States	due	to	increased	
temperatures,	changes	in	precipitation,	and	sea‐level	rise.		Sea‐level	rise	predictions	for	Oregon	wetland	
refuges	indicate	different	types	of	impacts	across	different	estuaries	or	estuarine	segments.			
	
Wetlands	are	more	sensitive	to	small	changes	in	precipitation	and	temperature	than	other	ecosystems	
and	thus	may	be	degraded	or	lost	as	a	result	of	future	climate	conditions.		Depending	on	the	sea‐level	rise	
scenario,	analyses	indicate	that	Bandon	Marsh	National	Wildlife	Refuge	is	predicted	to	lose	between	19	
and	92	percent	of	its	swamp	by	2100.	
	
Effects on Forest Ecosystems   
A	recent	U.S.	Forest	Service	report	describes	how	warmer	temperatures	and	changing	water	quantities	
can	heighten	changes	in	forest	vegetation	and	forest	mortality.		Higher	summer	temperatures	and	earlier	
spring	snowmelt	are	expected	to	increase	the	risk	of	forest	fires.		An	increase	of	insect	outbreaks,	
wildfires,	and	changing	species	composition	in	forests	will	pose	challenges	for	ecosystems	and	significant	
challenges	for	water	management.			
 
Effects on Aquatic Species & Habitat  
The	distribution	of	cold‐water	species	will	potentially	shrink	and	become	disconnected	as	thermal	
regimes	in	river	networks	warm.		Climate	change	projections	show	that	37	percent	of	the	current	
locations	of	57	North	American	freshwater	fish	species	would	not	support	these	species	over	the	next	
century.			
	
Other	studies	show	trout	habitat	in	the	Pacific	Northwest	declining	between	8	and	33	percent	by	2090.		
Salmon	is	even	more	vulnerable	to	the	effects	of	climate	change	because	more	of	its	habitat	is	located	at	
lower,	warmer	elevations.		Projections	show	that	suitable	salmon	habitat	in	Oregon	and	Idaho	may	shrink	
as	much	as	40	percent	by	2090.			
	
	
Climate Change and Water Quality 
	
Climate	change	impacts	to	our	built	and	natural	systems	will	be	compounded	by	the	water	quality	issues	
we	are	already	facing	in	Oregon.		High	water	temperatures	are	already	a	major	water	quality	concern	in	
more	than	17,000	miles	of	Oregon’s	streams	and	rivers	today.		Water	temperature	is	projected	to	rise	as	
air	temperature	increases	in	the	21st	century,	particularly	in	urban	streams	where	natural	riparian	
vegetation	is	typically	lacking. A	decline	in	summer	streamflow	will	exacerbate	the	increase	in	water	
temperature,	because	low	volumes	of	water	can	heat	up	more	quickly	than	during	periods	with	larger	
streamflows.	
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In	snowmelt‐dominated	watersheds,	increases	in	runoff	will	result	in	warmer	summer	water	
temperatures,	increased	pollution,	and	sedimentation,	all	of	which	have	negative	consequences	for	
natural	systems,	salmonids,	and	other	estuarine	and	marine	populations.				
	
The	water	quality	effects	of	climate	change	not	only	affect	our	natural	systems,	but	can	also	affect	our	
built	systems	as	well.		Increased	runoff,	storm	events,	and	sedimentation	can	further	impair	water	
quality,	and	may	overwhelm	drinking	water	and	wastewater	treatment	facilities,	possibility	leading	to	
increases	in	pollution	and	higher	treatment	costs.		The	Climate	Ready	Water	Utilities	Program	at	the	U.S.	
Environmental	Protection	Agency	is	a	resource	that	can	help	water	providers	develop	and	implement	
long‐range	plans	that	account	for	climate	change	impacts.		Water	providers	in	Oregon	should	consider	
use	of	this	program	to	prepare	for	climate	change.	
	
	
Climate Change and Water Quantity   
	
The	change	in	timing	and	availability	of	water	as	
a	result	of	climate	change	may	affect	whether	or	
not	water	users	are	able	to	utilize	their	water	
rights	as	authorized.		It	could	also	mean	that	
instream	water	rights	are	not	met	as	often	in	the	
future.		 
	
The	scenario	at	the	right	demonstrates	how	
dramatically	the	hydrograph	(a	depiction	of	
streamflow)	could	shift	in	one	stream,	due	to	a	
loss	in	snowpack.	Where	snowmelt	historically	
resulted	in	high	flows	from	April	to	June,	future	
precipitation	in	the	form	of	rain	may	instead	
result	in	high	flows	from	March	through	May.			
	
The	implications	of	this	shift	could	be	significant	
for	water	right	holders,	particularly	for	those	
who	have	historically	relied	on	surface	water	
during	June,	July,	August,	or	September.			
	
Water	rights	that	protect	water	instream	for	a	certain	amount,	time	of	year,	and	location	may	no	longer	
be	adequate	due	to	precipitation	changes,	decreased	snowpack,	and	changes	in	species	distribution.		An	
increase	in	regulation	to	meet	senior	out‐of‐stream	water	rights,	to	protect	instream	needs,	and	to	meet	
water	quality	needs	could	result.					
	
Water	managers	and	water	users	will	need	to	look	for	more	efficient	ways	to	conserve,	store,	and	reuse	
water,	while	also	considering	innovative	alternatives	or	new	ways	to	meet	needs	in	a	changing	climate,	
especially	during	times	of	critical	low‐flow	periods.		Future	efforts	should	include	an	analysis	of	how	
instream	and	out‐of‐stream	water	rights	would	fare	with	significant	hydrologic	changes.	Analyzing	the	
potential	local	effects	of	climate	change	will	help	planners	build	alternatives	into	place‐based,	integrated,	
water	planning	efforts.			
 
 

   

For	an explanation	of	the	climate	scenarios	used,	visit	the	
Climate	Impacts	Group	site	at:	www.hydro.washington.edu	

Gaging	Station	on	the	Grand	Ronde	River	near	Troy,	Oregon	
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Recommended Action 5.B    
Assist with Climate Change Adaptation  
and Resiliency Strategies 

How to implement this action: 
 Provide support to communities to incorporate 

climate change into their planning decisions  
 Look for more efficient ways to conserve, store,  

and reuse water in anticipation of climate change 
 Invest and make improvements in surface  

water and groundwater monitoring 
 Invest in real‐time forecasting of water deliveries, 

basin yield, streamflow, flood and drought frequency 
projections 

 Analyze how instream and out‐of‐stream water 
rights will fare with hydrologic changes 

 Analyze how water rights will fare with  
changing crop needs   

 Use the U.S. Environmental Protection Agency’s 
Climate Ready Water Utilities Program 

 Increase ecosystem resiliency to climate change 
 Ensure continued water and wastewater services  

in a changing climate 

	

Supporting Climate Change Research and Adaptation Strategies 
	
Oregon	should	continue	collaborating	with	
existing	climate	change	research	organizations	
and	institutions	to	improve	climate	change	
projections	at	a	basin	scale.		Basin‐scale	data	is	
needed	to	help	Oregonians	begin	preparing	
responses	and	strategies	to	address	climate	
change.		
	
Collaboration	includes	working	with	the	
Oregon	Climate	Change	Research	Institute	and	
Pacific	Northwest	Climate	Impacts	Research	
Consortium	on	basin‐specific	studies.		Oregon’s	
natural	resource	agencies	at	the	local,	state,	
and	federal	level	should	invest	and	make	
improvements	in	the	long‐term	monitoring	of	
surface	water	and	groundwater	resources,	
including	the	NRCS’s	SNOTEL	network.		
Investments	are	also	needed	to	improve	the	
real‐time	forecasting	of	water	deliveries,	basin	
yields,	monthly	streamflow,	flood	frequency	
projections,	and	drought	frequency	projections.			
	
Oregon	needs	to	develop	reliable	climate	
change	projections	for	hydrology	at	a	basin	
scale,	and	determine	the	associated	impacts	to	
built	and	natural	systems,	such	as:	
	

 the	flooding	potential	with	precipitation	arriving	as	rain	instead	of	snow;			
	

 the	effects	on	groundwater	recharge	from	loss	of	snowpack;		
	

 changes	in	timing	and	streamflow	as	well	as	potential	impacts	to	water	quality;	
	

 the	impacts	on	various	life	stages	of	aquatic	species,	including	species	abundance	and	distribution;	
	

 changes	in	municipal	and	agricultural	demand,	shifts	in	water‐related	infrastructure	needs	(e.g.,	
treatment,	storage,	transmission);	and	

	
 the	impacts	on	wetland	and	floodplain	restoration	efforts.		
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CRITICAL ISSUE:  THE WATER AND LAND USE NEXUS 

Catherine Creek State Park, Union County 

	
	

	
	
	
	
	
	
	
	
	
Land	and	water	are	connected	in	many	ways.		The	way	in	which	we	manage	the	landscape—our	forests,	
farmlands,	rangelands,	and	urban	spaces—can	have	positive	or	negative	implications	for	water	
resources.		Protections	have	been	put	into	place	to	ensure	that	streams,	rivers,	and	groundwater	
resources	are	managed	for	the	long‐term	sustainability	of	Oregon’s	ecosystems,	economy,	and	quality	of	
life.		Proper	land	management	can	play	a	critical	role	in	the	health	and	availability	of	water	resources	for	
future	generations.					
	
Local	government	land	use	planners	do	not	always	have	the	information	they	need	to	make	long‐term	
decisions	that	affect	water	resources.	Oregon	can	help	remedy	this	issue	by	improving	communication	
and	coordination	between	state	and	local	governments	on	land	use	matters	and	water	resources.			
Considering	the	pressures	of	projected	increases	in	population,	Oregon’s	communities	need	to	
adequately	plan	and	prepare	for	meeting	a	larger	demand	on	a	shared	resource.		Water	quality,	water	
quantity,	and	ecosystems	will	all	need	to	be	considered	within	the	context	of	land	management	and	
development.			Efforts	that	are	aimed	at	minimizing	the	impact	of	development	can	help	meet	statewide	
goals	related	to	protection	and	use	of	water	resources.	
 
 

Planning for Land Use in Oregon 
	
Oregon’s	statewide	land	use	planning	program	was	designed	to	foster	livable	and	sustainable	
development;	to	protect	farms,	forestlands	and	other	natural	resources;	to	conserve	coastal	and	
ocean	resources;	and	to	improve	the	well‐being	and	prosperity	of	Oregon’s	citizens,	businesses,	and	
communities.		Originating	in	1973	under	Senate	Bill	100,	the	program	has	positioned	Oregon	as	a	
nationally	recognized	leader	in	the	arena	of	land	conservation	and	development.		 
	
Land	use	management	is	a	function	that	resides	with	local	planners,	local	planning	commissions,	boards,	
and	councils,	all	of	which	include	a	public	process	and	oversight	from	the	state	Department	of	Land	
Conservation	and	Development.			
	
Local	governments	in	Oregon	are	responsible	for	implementing	their	own	Comprehensive	Land	Use	Plan	
that	complies	with	the	19	statewide	planning	goals.		The	Land	Conservation	and	Development	
Commission	will	acknowledge	a	local	government’s	comprehensive	plan	when	it	complies	with	the	goals.		
Many	of	these	planning	goals	relate	to	protecting	and	maintaining	water	resources,	both	quality	and	
quantity.			
	
 Goal	5	requires	protection	of	state‐designated	areas	with	known	water	supply	or	water	

quality	issues,	along	with	protection	of	wetlands	and	significant	riparian	corridors.				
Specifically,	Goal	5	and	its	administrative	rules	require	local	governments	to	protect	
“significant	natural	resources.”			These	include	1)	critical	groundwater	areas	and	
restrictively	classified	areas	designated	by	the	Oregon	Water	Resources	Commission,		

Harney County  Santiam State Forest  

Photos: Gary Halvorson, Oregon State Archives, Oregon Dept. of Forestry
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Goal	1 Citizen	Involvement	
Goal	2		 Land	Use	Planning	
Goal	3		 Agricultural	Lands	
Goal	4		 Forest	Lands	
Goal	5		 Natural	Resources,	Scenic	and	

Historic	Areas,	&	Open	Spaces	
Goal	6			 Air,	Water	and	Land	Resources	Quality
Goal	7				 Areas	Subject	to	Natural	Hazards
Goal	8				 Recreational	Needs	
Goal	9				 Economic	Development	
Goal	10		 Housing
Goal	11		 Public	Facilities	and	Services
Goal	12		 Transportation	
Goal	13		 Energy	Conservation	
Goal	14		 Urbanization	
Goal	15		 Willamette	River	Greenway
Goal	16		 Estuarine	Resources	
Goal	17		 Coastal	Shorelands	
Goal	18		 Beaches	and	Dunes	
Goal	19		 Ocean	Resources	

The 19 Statewide Planning Goals 
and	2)	certain	wellhead	protection	areas.		Few	
local	governments	have	completed	this	planning,	
particularly	since	completing	the	process	for	
wellhead	protection	areas	is	not	mandatory.			
	

 Goal	6	is	aimed	at	maintaining	and	improving	the	
quality	of	the	air,	water,	and	land	resources	of	the	
state.		This	goal	has	no	implementing	rules.		
Although	the	goal	directs	local	governments	to	
consider	the	effects	of	land	use	on	water	quality,	it	
does	not	contain	specific	requirements	on	how	to	
achieve	this	aim.			
	

 Goal	11	and	its	administrative	rules	require	cities	
with	a	population	greater	than	2,500	to	prepare	
public	facilities	plans	addressing	drinking	water,	
wastewater	disposal	and	treatment,	and	
stormwater	management	needs.		These	plans	focus	
on	the	costs	and	timing	of	infrastructure	needs	and	
coordination	among	providers	within	the	
jurisdiction.			

	
There	are	also	other	goals	that	indirectly	affect	water	resources,	such	as	development	restrictions	on	
forestlands	and	agricultural	lands.	Development	on	forestlands	is	limited	by	Goal	4	and	by	county	
regulations.		Forests	encompass	a	large	part	of	many	watersheds,	particularly	in	the	upper	reaches.		
Limiting	land	uses	that	could	have	a	detrimental	effect	on	water	quality	is	one	of	the	purposes	of	
restrictive	forest	zoning.			
	
	
Water and Changes in Land Use and Plans	
	
Changes	in	land	use,	whether	to	forestlands,	wetlands,	or	other	landscapes	have	an	impact	on	water	
resources.		For	example,	Oregon’s	forests	are	a	source	of	high	quality	drinking	water	and	directly	support	
public	drinking	water	systems	and	ecosystem	health.		Changes	within	the	forested	landscape	may	
decrease	the	quality	of	this	water,	which	is	among	the	best	source	water	in	the	nation	today.		Like	
forestlands,	Oregon’s	17.1	million	acres	of	agricultural	lands,	have	been	preserved	by	Oregon’s	land	use	
planning	system,	helping	to	keep	Oregon	one	of	the	most	agriculturally	diverse	states	in	the	nation.			
	
Urbanization	and	significant	new	rural	development	on	what	was	formerly	farm	or	forestland	may	result	
in	increased	consumptive	use	of	water,	while	at	the	same	time	altering	the	stormwater	regime	and	
contributing	to	nonpoint	source	pollution.		Local	development	regulations	created	in	response	to	the	
Clean	Water	Act	and	Goal	6	help	address	runoff	and	other	quality	concerns.		Finding	and	maintaining	high	
quality	drinking	water	sources	are	increasing	challenges	for	municipalities	and	for	rural	land	owners	in	
some	areas	of	the	state.		
 
Planning for Growth 
Continuing	to	protect	natural	resources	will	become	even	more	important	and	challenging	with	expected	
population	growth	in	Oregon.			Some	areas	that	are	seeing	a	growth	in	population	are	also	areas	with	
known	water	resources	issues.		Many	of	the	state’s	groundwater	restricted	areas	fall	within	portions	of	
Marion,	Polk,	Yamhill,	Washington,	and	Clackamas	counties,	all	of	which	saw	a	population	increase	of	at	
least	10	percent	since	2000.			



WATER  AND  LAND  USE  

	

   

PAGE  62          	 UNDERSTAND  THE  COMING  PRESSURES  

	

Deschutes	County	is	another	area	where	population	has	grown	steadily.		Growing	from	a	population	of	
about	62,000	in	1980,	Deschutes	County	is	now	home	to	nearly	158,000	people.		Many	residents	live	
within	the	upper	Deschutes	Basin	where	future	groundwater	use	has	been	limited	to	protect	existing	
water	uses,	including	scenic	waterway	flows	and	instream	water	rights.		Planning	for	future	development	
must	take	into	account	current	pressures	on	Oregon’s	water	resources,	in	terms	of	both	water	quantity	
and	water	quality.				
	
Each	city	and	metropolitan	area	in	Oregon	has	an	urban	growth	boundary	that	separates	urban	land	from	
rural	land.		The	boundary	controls	urban	expansion	onto	farm	and	forestlands.		By	law,	every	city	has	to	
maintain	a	long‐term	supply	of	buildable	land	in	its	UGB	to	accommodate	growth.			In	the	Portland	area,	
Metro	is	the	responsible	governing	body	and	in	2011,	for	example,	Metro	added	1,985	acres	to	the	UGB	to	
help	address	the	anticipated	20‐year	need	for	new	housing	and	jobs.		Medford	and	Bend	are	among	the	
cities	currently	updating	and	expanding	their	urban	growth	boundaries.		Over	the	next	50	years,	urban	
and	rural	transition	zones	may	become	areas	where	the	availability	and	quality	of	water	resources	play	a	
more	important	role	during	the	planning	process.	
	
Information Used in Land Use Planning   
Considering	the	need	to	comply	with	several,	very	different	land	use	goals,	the	information	needed	and	
used	to	develop	land	use	plans	covers	a	wide	spectrum.		Oregon	Department	of	Forestry’s	stream	
classification	maps,	Oregon	Department	of	Fish	and	Wildlife’s	fish	presence	surveys,	Local	Wetland	
Inventories,	the	National	Wetland	Inventory,	and	the	Federal	Emergency	Management	Agency’s	
floodplain	maps	are	often	used	by	land	use	planners	to	develop	local	riparian	corridor	and	wetland	
protections.			
	
Some	local	governments	use	Drinking	Water	Source	Area	maps	and	Source	Water	Assessment	Reports	
(when	available)	to	voluntarily	initiate	a	process	to	protect	drinking	water	sources.		Population	and	
employment	forecasts	are	of	interest	to	municipalities	when	estimating	demand	for	residential,	industrial	
and	other	sectors.			
		
Studies	conducted	to	support	individual	land	use	requests,	particularly	to	show	that	there	is	an	adequate	
supply	of	water	for	a	proposed	rural	use,	are	frequently	completed.		These	customized	studies	are	usually	
based	on	existing	data	such	as	well	logs,	basin	studies,	and	previous	reports.	
	
Finally,	Oregon’s	land	use	laws	provide	opportunities	for	counties	to	consider	the	appropriate	level	of	
rural	development	in	areas	that	are	not	zoned	for	“resource”	(i.e.,	farm	or	forest)	use	and	to	study	
whether	new	areas	for	development	should	be	designated.	The	planning	goals	require	counties	to	
address	the	carrying	capacity	of	the	land	when	considering	how	much	development,	particularly	of	
residential	use,	is	appropriate.	Developments	in	most	rural	areas	of	the	state	depend	on	groundwater	to	
supply	residential	needs.		Counties	need	data	on	the	availability	of	groundwater	in	order	to	make	
informed	decisions	on	what	density	of	development	to	permit	in	rural	development	zones.	
	
There	are	areas,	however,	where	data	is	lacking	and	improvements	could	be	made	to	connect	land	use	
planning	and	water	resources	planning.		Of	chief	concern,	local	land	use	decision	makers	need	more	
information	about	groundwater	availability	at	specific	locations,	as	well	as	the	long‐term	ability	of	local	
aquifers	to	yield	water,	when	making	decisions	about	appropriate	locations	for	development,	particularly	
in	rural	areas.		Available	groundwater	information	today	tends	to	be	either	too	broad	(based	on	regional	
studies)	or	too	narrow	(based	on	specific	project	sites)	to	help	with	land	use	planning	decisions.			
	
Land	use	decision	makers	also	need	better	information	about	the	cumulative	impacts	of	development	on	
water	quantity	and	quality,	including	better	information	about	the	carrying	capacity	of	land	to	absorb	
stormwater	and	wastewater	through	on‐site	disposal	systems	over	the	long‐term.			
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Oregon’s	cities	and	counties	employ	a	variety	of	techniques	to	meet	statewide	planning	goals,	including	
data	collection	and	monitoring,	for	the	protection	of	natural	resources	within	their	boundaries.		The	
accompanying	essay	provides	examples	of	protection	efforts	in	Benton	County	and	Marion	County.			
 

 
Greg Verret, Benton County 	

and Lisa Milliman, Marion County 

 
Using County Codes and Outreach to Collect Data, Make Decisions, and Educate Residents 
Benton County’s Development Code requires demonstration of an adequate water supply (both quantity 
and quality) to serve any proposed development.  The quantity requirements are scaled to the development 
and range from pump tests for building a home to a full hydrogeologic study in a large‐land subdivision.  In  
2011, the County adopted erosion control and long‐term stormwater management requirements for new  
developments, as well as an ordinance prohibiting discharge of pollutants to streams and stormwater 
conveyances.  The County is also developing a stream, wetland, and riparian protection program for rural 
portions of the county.   
 
Marion County’s Rural Zone Code requires water level measurements for wells on newly approved land 
divisions or lots, along with a requirement to implement a well monitoring program for new subdivisions.  
Marion County has initiated an ongoing public outreach effort to educate landowners about proper use and 
maintenance of onsite sewage treatment systems and identifying old, poorly designed systems that should 
be upgraded, especially in areas where water quality problems have been identified, clusters of small 
properties along salmon bearing streams and rivers, and areas with shallow wells and small lots. 

 
 
 
 

Perspectives from Oregon’s Counties 
	
In	2011,	the	Water	Resources	Department	conducted	a	survey	of	Oregon’s	county	commissioners	to	
better	understand	where	information	is	lacking	and	what	improvements	could	be	made	to	connect	land	
use	planning	and	water	resources	planning.			Twenty‐three	of	Oregon’s	36	counties	participated,	
responding	to	questions	regarding	their	water‐related	data	needs,	the	status	of	integrated	water	
resources	planning,	their	relationships	with	stakeholders,	and	the	types	of	assistance	needed	from	state	
agencies.	
	
Water‐Related Issues 
Commissioners	noted	which	water	issues	had	come	before	
their	county	commissions	during	the	past	12	months.		
Counties	have	had	very	different	exposure	to	water‐related	
issues,	with	more	than	half	of	the	respondents	(12	counties)	
discussing	at	least	seven	water‐related	issues	during	the	past	
year.		One	county	commission	reported	having	discussed	all	
16	of	the	listed	issues,	compared	with	two	commissions	that	
had	dealt	with	only	one	issue	each.			
	
The	issues	themselves	were	wide‐ranging,	with	the	most	
frequent	discussions	focusing	on	the	need	for	better	water	
data	(indicated	by	15	counties),	water	resources	planning	
(14),	water‐related	funding	(14),	water	quality	(13),	and	
wastewater	infrastructure	(12).	See	accompanying	table.	
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Commissioners	then	responded	as	to	whether	they	feel	their	county	commission	is	well	versed	in	water	
resources	issues.		Responses	diverged	widely,	but	tended	toward	the	negative,	with	nine	respondents	
“disagreeing”	or	“strongly	disagreeing”	with	the	statement.			
	
Results	tended	even	more	toward	the	negative	when	asked	to	comment	on	whether	their	county	is	well	
underway	with	county‐wide,	integrated	water	resources	planning	(meeting	water	quantity,	water	quality,	
and	ecosystem	needs).		More	than	half	of	the	counties	represented	(12),	did	not	believe	their	counties	
were	participating	in	such	planning	activities.			
	
County & Stakeholder Relationships   
In	an	effort	to	discern	how	well	county	commissions	are	positioned	to	undertake	or	participate	in	place‐
based,	integrated	water	resources	planning,	the	survey	asked	about	the	nature	of	their	relationships	with	
local	stakeholders	and	partners.		In	general,	the	surveyed	commissions	indicated	regular	contact	existed	
between	counties	and	soil	and	water	conservation	districts,	watershed	councils,	and	irrigation	districts.		
Regular	contact	with	wastewater	and	stormwater	managers,	businesses,	and	municipal	water	providers	
occurs	less	often.		County	commissions	have	the	least	contact	with	environmental	groups	and	tribes.		Of	
all	stakeholder	groups,	survey	respondents	ranked	their	working	relationships	with	neighboring	county	
commissions	as	the	highest.	
	
State Assistance   
Finally,	the	survey	asked	commissioners	what	is	needed	to	assist	with	local	water	resources	planning.		
“Funding	with	grants”	was	the	most	frequent	response	(indicated	by	16	counties),	followed	by	providing	
water	quality	data	(12),	providing	water	availability	data	(11),	assistance	identifying	other	funding	
sources	(9),	and	identifying	best	practices	in	water	management	(8).			
	

Importance Confirms Previous Survey 
Feedback	from	the	2011	survey	also	confirms	
the	results	of	a	previous	water	supply	planning	
survey	of	county	planners	conducted	a	few	
years	ago.		In	that	survey,	counties	also	ranked	
water	data	as	their	number	one	need.		The	
majority	of	counties	surveyed	in	2007	(85	
percent),	requested	more	information	on	the	
availability	of	water	supplies	in	their	
communities,	more	specifically,	groundwater.	
	

Oregon	should	improve	the	integration	of	water	information	into	land	use	planning,	and	vice‐versa.			This	
involves	developing	and	sharing	information	regarding	the	location,	quantity,	and	quality	of	groundwater	
resources.		Such	information	would	help	inform	comprehensive	plans,	shovel‐ready	certified	sites,	capital	
improvement	plans,	water	management	and	conservation	plans,	and	other	activities	that	contribute	to	
land	use	decisions.		Studies	of	exempt‐use	wells,	assessments	of	drinking	water	sources,	and	improved	
information	regarding	underground	injection	control	systems	would	aid	community‐based	protection	
and	management	strategies.		This	information	is	critical	to	protecting	water	sources	during	the	course	of	
land	use	decisions.	
	
 

Coordination among State and Local Governments	
			
Each	local	government	in	Oregon	with	responsibility	for	land	use	management	coordinates	with	various	
state	agencies	to	ensure	that	state	agency	actions	(e.g.,	permitting)	are	consistent	with	local	
comprehensive	plans,	and	vice	versa.		The	Water	Resources	Department,	for	example,	coordinates	with	

Recommended Action 6.A    
Improve Integration of Water Information  
into Land Use Planning (& vice‐versa) 

How to implement this action: 
 Develop and share information regarding the  

location, quantity, and quality of water resources 
 Protect water sources in the course of land use 

decisions 
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Recommended Action 6.B  
Update State Agency Coordination Plans 

How to implement this action: 
 Update State Agency Coordination Programs  

in coordination with DLCD 

	

local	governments	on	actions	involving	applications	for	water	use	permits,	transfers,	water	exchanges,	
instream	water	rights,	and	reservations	for	economic	development.			
	
To	ensure	compliance	and	compatibility	with	
local	comprehensive	plans,	twenty‐five	agencies	
have	developed	State	Agency	Coordination	
Programs,	most	of	which	were	certified	by	the	
Land	Conservation	and	Development	
Commission	around	1990.		Since	that	time,	only	
one	state	agency	has	updated	its	State	Agency	
Coordination	Program.			
	
Changes	to	state	rules	and	programs,	and	to	comprehensive	plans,	may	lead	to	incompatibilities	that	are	
detrimental	to	public	and	private	interests.		The	Strategy	should	ensure	that	state	agency	coordination	
programs	are	keeping	pace	with	local	permitting	decisions	and	changes	in	comprehensive	plans,	while	
meeting	multiple	state	agency	requirements.	
	
	
Low Impact Development & Green Infrastructure 
	
Runoff	from	urbanized	land	areas	and	impervious	areas	such	as	paved	streets,	parking	lots,	and	building	
rooftops	during	rainfall	and	snow	events	often	contains	pollutants	that	adversely	affect	water	
quality.		This	polluted	runoff	commonly	includes	heavy	metals,	pesticides	and	fertilizers,	oil	and	grease,	
bacteria,	and	sediment.		The	U.S.	EPA	describes	urban	runoff	as	one	of	the	leading	sources	of	water	
quality	impairment	in	surface	waters.		Urban	sources	can	also	contaminate	groundwater.		Humans	and	
their	actions	are	the	most	significant	sources	and	causes	of	polluted	runoff.			
	
The	negative	effects	of	polluted	runoff	to	human	
health	and	watershed	health	can	be	minimized	
through	effective	stormwater	management.		In	
2007,	the	Oregon	Environmental	Council	
convened	a	stormwater	solutions	team	to	look	
for	ways	to	reduce	stormwater	impacts	in	
Oregon’s	urban	landscapes.			The	team	identified	
two	major	approaches	to	accomplish	this:	1)	
improve	the	way	stormwater	is	managed	by	
promoting	green	infrastructure	and	other	best	
management	practices;	and	2)	reduce	the	source	
of	pollutants	commonly	found	in	stormwater.			
	
The	use	of	low	impact	development	and	green	infrastructure	may	help	cities	and	counties	meet	statewide	
goals	for	water	quality,	particularly	in	management	of	stormwater	and	urban	runoff.		A	2008	report	by	
OSU’s	Sea	Grant	Extension	Program	and	the	Oregon	Department	of	Land	Conservation	and	Development	
(LCDC)	defines	low	impact	development	(LID)	as	a	“stormwater	management	strategy	that	emphasizes	
conservation	and	use	of	existing	natural	site	features	integrated	with	distributed,	small‐scale	stormwater	
controls	to	more	closely	mimic	natural	hydrologic	patterns	in	residential,	commercial,	and	industrial	
settings.”			
	
The	U.S.	EPA	describes	green	infrastructure	as	generally	referring	to	systems	and	practices	that	use	or	
mimic	natural	processes	to	infiltrate,	evapotranspirate,	or	reuse	stormwater	or	runoff	on	the	site	where	it	
is	generated.		Green	infrastructure	is	actually	very	similar	to	low	impact	development	in	its	approach	to	
managing	water	resources.		The	goal	of	both	approaches	is	to	treat	stormwater	runoff	at	its	source	before	

Recommended Action 6.C 
Encourage Low Impact Development Practices 
 

How to implement this action: 
 Compile and provide online information on low 

impact development policies  
 Update local development codes, improving local  

capacity to review and permit green infrastructure 
designs 
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CRITICAL ISSUE:  WATER‐RELATED INFRASTRUCTURE 

Owyhee Dam, Malheur County  Bonneville Fish Ladder, Columbia River 

it	reaches	the	sewer	system.		This	can	be	done	through	the	use	of	bioswales,	rain	gardens,	or	vegetated	
roofs,	for	example.		Rainwater	harvesting	is	another	useful	approach,	one	that	utilizes	water	as	an	on‐site	
resource	for	activities	like	lawn	watering	or	gardening.			
 
LID Barriers and Opportunities 
The	OSU/DLCD	report	referenced	earlier	also	examined	the	barriers	and	opportunities	for	employing	low	
impact	development	designs	among	three	Oregon	communities.		One	significant	theme	that	emerged	was	
a	lack	of	basic	understanding—a	disconnect	between	today’s	land	use	and	development	decisions	and	
tomorrow’s	consequences,	in	terms	of	both	costs	and	resource	quality.			
	
The	report	also	found	a	need	for	strong	administrative	support	and	direction	to	incorporate	LID	practices	
into	codes	or	to	encourage	developers	to	try	such	projects.		Local	planning	departments	need	technical	
resources	and	assistance	to	help	familiarize	themselves	with	low	impact	techniques,	and	to	allow	such	
projects	to	move	through	the	local	government	approval	process.		Oregon’s	public	and	private	partners	
should	compile	and	provide	information	on	LID	policies	in	cities	and	counties	across	the	state,	as	it	would	
help	encourage	more	effective	use	of	these	practices.		Oregon	communities	should	consider	updating	
local	development	codes,	where	appropriate,	and	improving	local	capacity,	both	technically	and	legally,	
to	review	and	permit	green	infrastructure	designs.	
	
	
	

	
Infrastructure	is	another	important,	but	often	overlooked,	piece	of	the	water	equation.		It	takes	an	
extensive	system	of	pumps,	pipes,	treatment,	and	storage	facilities	to	deliver	water	to	our	homes,	
businesses,	and	farm	fields	every	day.		In	the	United	States,	drinking	water	alone	is	delivered	through	a	
network	of	more	than	one	million	miles	of	pipes,	and	wastewater	sewer	lines	cover	more	than	600,000	
miles.			
	
Maintaining	the	infrastructure	to	move	water	and	wastewater	is	an	expensive,	but	necessary	task.		Much	
of	the	nation’s	infrastructure	is	aging	and	will	soon	reach	the	end	of	its	useful	life.		Ensuring	that	Oregon’s	
water‐related	infrastructure	is	well	maintained	and	functioning	is	important	for	a	variety	of	public	health	
and	safety	reasons,	but	also	for	meeting	our	state’s	economic	needs.			
 
Infrastructure for Irrigation   
Irrigation	districts	throughout	Oregon	are	responsible	for	maintaining	the	infrastructure	needed	to	divert	
and	transport	water	to	their	patrons.		The	Oregon	Water	Resources	Congress,	a	nonprofit	trade	
association,	describes	irrigation‐related	infrastructure	as	an	integrated	system	that	encompasses	all	of	
the	components	necessary	to	get	the	water	from	its	source	to	the	farm	or	other	water	users.		Examples	of	
irrigation	infrastructure	include:	

 storage	facilities,	such	as	dams;	

Irrigation Canal from Hood River, Hood River County 

Photos: U.S. BOR; U.S. ACE; G. Scholl‐Erdmann, Farmers Conservation Alliance
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 the	reservoir	behind	the	dam	(and	any	recreation	facilities	associated	with	it);	
 regulating	reservoirs;	
 wells;		
 diversion	and	delivery	systems	such	as	canals	(lined	and	unlined)	and	pipelines;		
 pumps	and	pumping	stations;	
 headgates,	headworks,	and	valves;	
 spillways;	siphons;	drains;	penstocks	(for	power)	and	transmission	lines;		
 telemetry	systems;		
 measurement	devices	such	as	weirs,	flumes,	meters,	gaging	stations,	and	data	loggers;	and	
 infrastructure	for	species	and	habitat,	such	fish	screens	and	fish	passage	facilities.			

	
The	cost	of	delivering	water,	which	includes	maintaining	all	of	the	infrastructure	components	listed	
above,	is	typically	covered	by	irrigation	district	patrons	or	individual	irrigators.		Some	irrigation	and	
water	districts	have	been	successful	in	obtaining	federal	cost‐share	funding—through	the	Bureau	of	
Reclamation’s	WaterSMART	program,	for	example—to	improve	the	efficiency	of	their	water	delivery	
systems.		The	presence	of	properly	maintained	irrigation	infrastructure	is	incredibly	important	to	
Oregon’s	farmers	and	ranchers.		Without	it,	many	agricultural	operations	would	not	have	any	physical	
access	to	water	because	the	source	of	irrigation	water	can	be	located	several,	or	even	hundreds,	of	miles	
away.			
	
Other	funding	sources	for	irrigation‐related	infrastructure	exist	at	the	state	level	as	well.		The	Oregon	
Department	of	Fish	and	Wildlife	offers	a	cost‐share	program	or	tax	credit	to	assist	with	installation	of	fish	
screening	devices	and	passage	facilities.		Tax	credits	are	also	available	through	the	Oregon	Department	of	
Energy	for	irrigation	system	improvements	in	pumping	volume	and	head	requirements	that	save	annual	
energy	usage	from	irrigation	pumps.	The	Energy	Trust	of	Oregon	offers	cash	incentives	for	improvements	
in	on‐farm	irrigation	systems	(linear,	pivot,	wheel,	hand	line),	as	well	as	irrigation	pumps	for	customers	
within	Pacific	Power	and	Portland	General	Electric	utility	service	territories.	
	
Oregon	needs	to	ensure	that	these	and	other	funding	mechanisms	continue	to	be	made	available	for	
water‐related	infrastructure	for	irrigation,	but	also	for	our	drinking	water	and	wastewater	treatment	
facilities.		This	includes	ensuring	that	basic	maintenance	needs	continue	to	be	eligible	for	grant	and	loan	
funding,	such	as	fixing	leaks,	replacing	wooden	pipes,	and	installing	measurement	devices	and	other	
technologies.				Grant	and	loan	programs	should	continue	to	make	funding	available	for	the	maintenance	
of	existing	systems,	especially	when	it	is	more	cost‐effective	than	constructing	new	facilities.				
	
 

Dams and Wells 
	
In	Oregon,	the	construction	and	maintenance	of	infrastructure,	such	as	dams	and	wells,	are	regulated	by	
the	Water	Resources	Department.		Such	constructed	facilities	are	inspected	routinely	by	the	Department	
to	prevent	system	failures	and	contamination	of	water	resources.			
 
Dams 
Drinking	water,	power	generation,	flood	control,	irrigation	and	recreation	are	a	few	of	the	benefits	that	
dams	can	provide.		Dams	can	also	be	used	to	release	water	to	benefit	instream	needs,	by	augmenting	
streamflows	at	critical	times	for	fish	spawning	and	migration.		The	construction	and	repair	of	dam	
infrastructure	can	be	extremely	expensive.		Dams	require	regular	inspection	to	determine	if	actions	are	
required	to	keep	them	safe.		This	is	especially	true	of	high	hazard	dams—those	where,	in	the	event	of	a	
dam	failure,	fatalities	are	likely.	
	
There	are	more	than	85,000	dams	in	the	United	States	today	that	meet	height	and	storage	standards	of	
the	National	Inventory	of	Dams,	maintained	by	the	U.S.	Army	Corps	of	Engineers.		Of	these	“statutory”	
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dams,	1,567	are	located	in	Oregon.		Most	of	these	dams	are	classified	as	low	hazard,	meaning	there	is	
little	chance	of	fatalities	or	serious	property	damage	if	the	dam	should	fail.		At	the	present	time,	there	are	
129	high	hazard	dams	in	Oregon.		Of	these	high	hazard	dams,	61	have	been	rated	as	being	in	satisfactory	
condition,	43	were	rated	in	fair	condition,	16	were	rated	in	poor	condition,	and	four	of	these	dams	were	
rated	in	unsatisfactory	condition	(five	dams	had	insufficient	data	for	rating).	
	
Nationwide,	the	average	age	of	a	dam	is	about	51	years	old.		The	National	Infrastructure	Report	Card	gave	
dams	in	the	United	States	a	“D”	grade,	citing	that	deficient	dams	are	often	a	result	of	aging,	deterioration,	
or	lack	of	maintenance.		The	Oregon	Section	of	the	American	Society	of	Civil	Engineers	rated	Oregon’s	
dam	and	levees	a	“C”	grade,	citing	the	lack	of	safety	assessments	for	many	of	the	irrigation	structures	in	
the	state.	The	National	Report	Card	further	explains	that	more	dams	nationwide	are	being	identified	as	
unsafe	or	deficient	because	of	an	increased	scientific	understanding	about	large	flood	events	and	
earthquakes,	and	the	ability	to	predict	a	dam’s	structural	response	to	such	extreme	events.					
	
Oregon’s Dam Safety Program   
The	Water	Resources	Department	operates	Oregon’s	dam	safety	program,	reviewing	and	approving	the	
design/specifications	of	new	dams	and	existing	dams	that	are	undergoing	major	repair,	along	with	
conducting	inspections	on	existing	hydraulic	structures	that	could	pose	a	threat	to	life	and	property.		The	
Department	coordinates	with	other	state	and	federal	agencies	on	dam	inspections	and	training	for	its	
personnel	and	dam	owners.				
	
In	cooperation	with	the	National	Performance	of	Dams	Program	(NPDP),	Oregon’s	Dam	Safety	Program	
keeps	a	current	inventory	of	dams	that	meet	both	NPDP	and	Oregon	criteria.		Dams	that	are	ten	feet	or	
greater	in	height	and	also	impound	9.2	acre‐feet	(3,000,000	gallons)	or	more	are	subject	to	the	
requirements	of	the	Dam	Safety	Program.		As	of	September	2011,	approximately	1,300 dams	are	within	
Oregon’s	dam	safety	jurisdiction	for	design	review,	and	of	these,	OWRD	has	lead	inspection	responsibility	
for	940	dams.		High	hazard	dams	have	annual	periodic	inspections,	significant	hazard	dams	are	inspected	
every	two	to	three	years,	and	low	hazard	dams	are	inspected	every	five	to	six	years.			Oregon’s	dam	safety	
engineer	is	assisted	in	the	field	by	the	Department’s	watermaster	corps.			
	
As	structures	age	and	additional	seismic	information	becomes	available,	Oregon’s	state	agencies	are	
encouraging	dam	owners	to	evaluate	and	retrofit	dams	in	anticipation	of	seismic	events,	aging,	and	other	
extreme	events.		The	Water	Resources	Department	encourages	dam	owners	to	evaluate	and	modify	
dams,	as	needed,	because	of	structural	deterioration,	potential	earthquakes,	and	extreme	floods.		Doing	
this	work	requires	significant	financial	resources.		As	more	is	known	about	the	effects	of	climate	change	
on	local	flooding,	resources	will	be	needed	to	conduct	an	evaluation	of	older	dams	and	dams	where	the	
hazard	rating	has	changed	due	to	downstream	development.	
 
Oregon’s Well Construction Program 
Oregon’s	well	construction	standards	are	designed	to	protect	groundwater	resources	and	the	public	by	
preventing	contamination,	waste,	and	loss	of	artesian	pressure.		With	several	thousand	drilled	each	year,	
state	oversight	is	critical	to	ensure	wells	are	constructed	using	proper	methods,	materials,	and	
equipment.		Licensed	and	bonded	water	well	constructors	have	the	equipment,	knowledge,	and	
experience	required	for	proper	well	construction.		
	
Along	with	construction,	any	alteration,	deepening,	or	abandonment	of	a	well	must	be	done	in	accordance	
with	groundwater	laws	and	general	standards.		Unused	wells	that	are	not	properly	abandoned	provide	
avenues	for	contamination	and	are	a	public	safety	concern.		In	particular,	abandoned,	large‐diameter,	
open	wells	could	potentially	lead	to	the	trapping	or	drowning	of	small	children	or	animals.			
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Recommended Action 7.A  
Develop and Upgrade Water & Wastewater 
Infrastructure 

How to implement this action: 
 Improve dam safety; retrofit for seismic issues 
 Develop emergency action plans for high  

hazard dams 
 Properly abandon infrastructure at the end of its 

useful life 
 Use an “asset management” approach to identify 

and plan for rehabilitation, upgrade or replacement 
of infrastructure 

 Ensure that basic maintenance needs continue  
to be eligible for grant and loan funding 

 Advocate for continued infrastructure funding 
 Encourage communities to consider natural 

infrastructure in lieu of, or as a complement to, built 
infrastructure 

	

Decommissioning Dams and Wells 
As	with	groundwater	wells,	some	dams	or	other	water	impoundment	structures	no	longer	serve	the	
purpose	for	which	they	were	constructed.		When	a	dam	has	significantly	deteriorated,	the	costs	of	repair	
may	exceed	the	expected	benefits,	and	dam	removal	may	be	a	less	expensive	alternative.		For	example,	if	
fish	cannot	adequately	pass	upstream	of	the	dam	and	reservoir,	the	cost	of	adequate	fish	passage	facilities	
might	exceed	the	project	benefits.		In	such	a	case,	dam	removal	may	be	a	less	expensive	alternative.	Other	
reasons	for	dam	removal	can	include	renewed	access	to	submerged	cultural	or	historic	resources	or	
improved	access	to	white‐water	recreation.			
	
Infrastructure,	dams	and	other	facilities	and	structures	that	have	been	abandoned	or	are	otherwise	non‐
operational	and	in	derelict	condition	should	be	identified	and	removed/decommissioned,	and	the	sites	
occupied	or	affected	by	them	should	be	restored	to	pre‐project	conditions.		
	
Planning for Infrastructure Emergencies	
In	Oregon,	money	from	FEMA	grants	is	used	to	help	dam	owners	create	Emergency	Action	Plans	(EAP).		
An	EAP	helps	identify	situations	where	a	dam	failure	might	occur,	actions	to	take	that	could	save	the	dam,	
if	possible,	and	evacuations	in	situations	that	could	result	in	dam	failure.		There	is	an	Oregon‐specific	EAP	
template	available,	designed	for	owners	of	remote	dams	that	have	limited	personnel.		Approximately	75	
percent	of	state‐regulated	high	hazard	dams	have,	or	are	currently	developing	EAP’s.		The	State	is	
encouraging	the	development	of	emergency	action	plans	(EAP)	for	all	remaining	high	hazard	dams	in	
Oregon.			
	
 

Using an Asset Management Approach 
	
The	approach	in	the	utility	industry	is	to	encourage	an	“asset	management”	approach,	upgrading	and	
replacing	water	and	wastewater	infrastructure	when	it	no	longer	serves	its	purpose.		Asset	management	
means	taking	a	systematic	approach	to	managing	capital	assets	in	order	to	minimize	costs	over	the	useful	
life	of	the	assets,	while	maintaining	adequate	service	to	customers.			
	
In	2009,	the	League	of	Oregon	Cities	surveyed	its	members	to	obtain	information	about	utility	rates	and	
other	system	characteristics.		The	survey	asked,	among	other	things,	whether	communities	have	asset	
management	plans	and	whether	those	plans	
are	sufficiently	funded.			
	
For	communities	with	less	than	10,000	
residents,	a	significant	percentage	of	systems	
do	not	have	asset	management	plans	in	place	
for	water	and	wastewater	systems.		
Communities	between	10,000	and	25,000	
have	the	highest	percentage	of	systems	with	
asset	management	plans,	yet	most	of	those	
systems	are	deemed	inadequately	funded.			
	
Of	the	largest	systems—those	serving	greater	
than	25,000	people—more	than	40	percent	do	
not	have	a	water	utility	asset	management	
plan.			
	
For	stormwater	utilities,	asset	management	
planning	is	lacking,	compared	to	water	and	
wastewater	planning.		The	survey	found	that	
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60	percent	of	the	largest	systems	who	responded	reported	not	having	a	stormwater	asset	management	
plan,	and	for	those	that	do,	only	20	percent	are	adequately	funded.			
	
The	U.S.	Environmental	Protection	Agency’s	(EPA)	Sustainable	Water	Infrastructure	Initiative	includes	
asset	management	among	its	examples	of	best	management	practices.		The	EPA	already	encourages	asset	
management	because	it	can	help	utilities	reduce	overall	costs	for	both	operations	and	capital	
expenditures,	improve	responses	to	emergencies,	and	improve	the	security	and	safety	of	assets.	
 
Regional Infrastructure 
	
Many	Oregon	communities,	particularly	smaller	ones,	are	struggling	to	adequately	fund	water	and	
wastewater‐related	infrastructure.		The	high	capital	costs	related	to	infrastructure,	the	construction,	
operation,	and	maintenance	cost	of	facilities,	and	the	salary	and	training	costs	of	retaining	qualified	
personnel	all	seem	prohibitively	expensive	to	communities	with	a	small	ratepayer	base.			In	Oregon,	these	
tend	to	be	rural,	coastal,	and/or	small	urban	communities.			
	
The	financial	need	for	water	infrastructure	continues	to	grow	nationally.		In	EPA’s	2009	Drinking	Water	
Infrastructure	Needs	Report	(based	on	2007	data),	the	state	of	Oregon	reported	a	total	need	related	to	
water	infrastructure	financing	of	$3	billion.		This	compares	to	an	overall	national	need	of	$325	billion,	for	
water	transmission,	source	water	protection,	treatment,	and	storage	needs.		This	dollar	figure	places	
Oregon	at	the	lower	end	of	the	“need”	scale,	particularly	compared	to	states	on	the	east	coast.		This	may	

be	in	part	because	Oregon’s	infrastructure	is	
newer	by	comparison,	and	because	Oregon	has	
fewer,	less	dense	population	centers.			
	
In	2002,	the	U.S.	Government	Accountability	
Office	surveyed	several	thousand	drinking	
water	and	wastewater	utilities	and	found	that	a	
significant	percentage	of	the	utilities—29	
percent	of	the	drinking	water	utilities	and	41	

percent	of	the	wastewater	utilities—were	not	generating	enough	revenue	from	user	rates	and	other	local	
sources	to	cover	their	full	cost	of	service.		Roughly	one‐third	of	the	utilities	1)	deferred	maintenance	
because	of	insufficient	funding,	2)	had	20	percent	or	more	of	their	pipelines	nearing	the	end	of	their	
useful	life,	and	3)	lacked	basic	plans	for	managing	their	capital	assets.			
	
Developing	a	regional	water	and	wastewater	system	makes	sense,	if	it	is	cost‐effective.		A	regional	system	
could	include	physical	consolidation,	system	redundancy,	or	shared	contracts,	services,	and	purchases.		
State	and	federal	agencies	often	provide	incentives	such	as	funding	and	technical	assistance	to	encourage	
a	regional	approach	to	meeting	water	needs.		Oregon	should	continue	providing	these	types	of	incentives	
to	encourage	more	regional	approaches	to	providing	water	and	wastewater	services	to	Oregonians,	
especially	if	it	provides	significant	financial	and	environmental	benefits	within	these	smaller	
communities.	
	
	
Infrastructure Funding for Drinking Water and Wastewater Systems 
 
There	are	several	agencies	and	organizations	in	Oregon	aimed	at	helping	communities	with	the	financial	
costs	of	water‐related	infrastructure.		The	Infrastructure	Finance	Authority	(IFA),	for	example,	is	a	state	
agency	that	helps	communities	build	infrastructure	capacity	to	address	public	health	and	safety	issues,	as	
well	as	support	their	ability	to	attract,	retain	and	expand	businesses.			
	

Recommended Action 7.B    
Encourage Regional (Sub‐Basin)  
Approaches to Water and Wastewater Systems 

How to implement this action: 
 Provides incentives, such as funding and technical 

assistance 
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The	IFA	has	resources	available	to	finance	water	and	wastewater	infrastructure	needs	through	
Community	Development	Block	Grants,	the	Water	Fund	(a	special	public	works	fund	and	
water/wastewater	financing	program),	and	the	Safe	Drinking	Water	Revolving	Loan	Fund.		Several	
million	dollars	have	been	awarded	through	these	programs	from	2001‐2010	(see	table	below).		Funding	
has	also	been	provided	for	technical	assistance	projects,	such	as	developing	or	updating	facility	plans,	
system	master	plans,	engineering	studies,	and	preliminary	or	final	designs	for	projects.		
 

IFA Water and Wastewater Project Awards by Financing Program (2001‐2010 totals)	
	

Water Infrastructure       Wastewater Infrastructure  Water Tech. Assistance  Wastewater Tech. Assistance 

Community Development Block Grants 

$ 12.8 million  $34 million  $1.37 million  $5.6 million 
Water Fund (Includes Special Public Works Fund and Water/Wastewater Financing Program) 

$44.3 million  $58.25 million  $0.46 million  $1.5 million 
Safe Drinking Water Revolving Loan Fund 

$227 million  n/a  n/a  n/a 

	
Federal	funds	for	the	Community	Development	Block	Grant	program	and	the	Safe	Drinking	Water	
program	have	been	declining	the	last	few	years,	and	are	expected	to	continue	to	decline	further.		Oregon	
will	need	to	continue	advocating	for	continued	funding	of	revolving	loan	funds	from	the	federal	Clean	
Water	Act	and	Safe	Drinking	Water	Act.	Recapitalizing	the	state’s	Special	Public	Works	Fund	will	be	
needed	to	continue	providing	low	interest	loans	and	grants	to	partially	offset	capital	costs	of	building	new	
infrastructure	or	updating	existing	infrastructure.			
	
Some	communities	choose	to	finance	part	of	their	water	and	wastewater	infrastructure	portfolio	through	
the	bond	market,	as	described	in	the	following	essay.	
	

 
 

Jim Wrigley and Katie Schwab,  
WedBush Securities, Inc. 

 

Financing Water Projects with Bonds 
Water‐related projects are often financed with bonds that can be secured by the full faith and credit of the 
issuer (taxes and other lawfully available funds), by revenues generated by the water system, or by assessment 
to properties that benefit from the project.  The Local Oregon Capital Assets Program (LOCAP) is a pooled 
financing program co‐sponsored by the League of Oregon Cities and Association of Oregon Counties.  LOCAP 
provides financing for water, wastewater and stormwater projects.  Documents are standardized and the costs 
of issuance are prorated amongst participants.  Participants are only responsible for their own obligations. 
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CRITICAL ISSUE:  EDUCATION AND OUTREACH 

Recommended Action 8.A  
Support Implementation of Oregon’s K‐12  
Environmental Literacy Plan 

How to implement this action: 
 Support funding for implementation 
 Natural resource agencies, community organizations,  

and others should engage in education for  
environmental literacy activities. 

Stream Ecology 
Photos: T. Louden, OWRD; F. Reed, Tualatin Valley W.D.; T. Price, Oregon’s Environmental Literacy Plan

	
	
	
	
	
	
	
	
	

	
Although	Oregon	is	generally	regarded	as	a	“wet”	state,	many	watersheds	and	their	surrounding	
communities	are	facing	water	scarcities	today.		Looming	pressures	on	our	water	resources,	including	
population	growth	and	climate	change,	are	not	yet	“real”	in	the	personal	lives	of	many	Oregonians,	
making	it	difficult	to	convey	the	seriousness	of	the	issues	we	face	today	and	may	face	in	the	future.		
Education	and	outreach	efforts	by	state	agencies	and	their	partners	should	be	targeted	to	all	age	levels	
and	should	address	water	quality,	water	quantity,	and	ecological	needs	and	issues.			
	
The	health	and	sustainability	of	Oregon’s	water	resources	could	benefit	greatly	from	a	variety	of	
education	and	outreach	efforts.		The	value	of	water	and	the	role	that	it	plays	in	Oregon’s	economy	and	the	
environment	is	not	always	well	understood,	or	even	recognized.		Oftentimes,	access	to	safe	and	abundant	
water	is	taken	for	granted.		Everyone,	both	young	and	old,	can	benefit	from	a	reminder	that	our	human	
activities	and	decisions	can	have	a	significant	impact	on	both	the	quantity	and	quality	of	our	water,	as	
well	as	the	many	economic	and	ecological	uses	it	supports.		
 
 

Oregon’s Environmental Literacy Plan
	
In	2009,	the	Governor	and	the	Oregon	Legislature	launched	the	development	of	an	Environmental	
Literacy	Plan	as	part	of	the	No	Child	Left	Inside	Act.		Oregon	is	the	first	state	to	pass	legislation	directly	
related	to	the	development	of	an	environmental	literacy	plan.	The	Plan,	finalized	in	October	2010,	is	
aimed	at	helping	students	become	lifelong	stewards	of	their	environment	and	community,	exercising	the	
rights	and	responsibilities	of	environmentally	literate	citizenship,	and	making	choices	to	interact	
frequently	with	the	outdoor	environment.	
	
One	of	the	goals	of	the	Plan	is	to	prepare	students	to	understand	and	address	the	major	environmental	
challenges	facing	Oregon	and	the	rest	of	the	country,	including	the	relationship	of	the	environment	to	
national	security,	energy	sources,	climate	change,	health	risks	and	natural	disasters.			

	
The	Plan	provides	an	opportunity	for	Oregon’s	
youth	to	gain	a	greater	understanding	about	
the	state’s	vital	natural	resources,	and	to	
develop	a	sense	of	stewardship	toward	
Oregon’s	environment,	thus	helping	them	make	
informed	decisions	about	Oregon’s	natural	
resources	in	the	future.		Under	this	Plan,	
students	graduating	from	high	school	should	be	
environmentally	literate.			
	

	 	

Streamflow Measurement Demonstration  Public Works in Action 
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Fortunately,	high	quality,	water‐related	curricula	exists	for	all	ages.		Project	WET,	established	in	1984,	
has	a	coordinating	center	at	Western	Oregon	University,	and	other	coordinating	centers	located	
nationally	and	internationally.		Project	WET’s	materials,	available	for	a	fee,	provide	a	good	overview	of	
water	quality	and	quantity	issues,	focusing	on	topics	such	as	watersheds,	wetlands,	oceans,	sanitation	
and	hygiene,	water	history,	and	more.			
	
The	U.S.	Environmental	Protection	Agency	and	the	U.S.	Geological	Survey	also	have	water	related	
resources	available	for	K‐12	education.	Many	local	water	providers,	watershed	councils,	and	non‐profit	
organizations	in	Oregon	have	also	developed	their	own	educational	and	outreach	materials.	Oregon’s	
natural	resource	agencies,	community	organizations,	and	others	should	continue	engaging	in	education	
for	environmental	literacy	activities	in	support	of	Oregon’s	Environmental	Literacy	Plan.		Oregon	should	
also	support	funding	for	implementation	of	the	Plan.	
	
 

Oregon’s Next Generation of Water Experts   
	
The	need	to	provide	education	and	training	on	water,	specifically	water	management,	took	center	stage	
several	decades	ago.		During	the	1970s	and	80s,	the	water	and	wastewater	treatment	industry	grew	
rapidly	to	fulfill	the	requirements	of	the	federal	Clean	Water	Act	and	the	Safe	Drinking	Water	Act.	
	
During	that	time,	grants	from	the	U.S.	Environmental	Protection	Agency	also	became	available	for	states	
to	train	water	and	wastewater	plant	operators.		Now,	with	impending	retirements	expected	from	the	
baby	boomer	generation,	the	water	and	wastewater	industry	faces	some	devastating	losses	in	its	
workforce.			
	
The	Water	Environment	Federation	appointed	a	task	force	on	water	sustainability	to	look	at	this	issue.		In	
its	2008	final	report,	the	task	force	noted	that	37	percent	of	water	utility	workers	and	31	percent	of	
wastewater	utility	workers	in	the	United	States	would	retire	by	2018.		Add	to	this	a	2003	Congressional	
Budget	Office	study	noting	that	a	shortage	of	qualified	workers	in	all	industries	is	expected	to	continue	
for	an	entire	generation,	comprising	almost	two	decades.		Although	retirements	have	slowed	a	bit	due	to	
the	economic	recession,	the	loss	of	knowledgeable	staff	is	still	a	concern.	
	
One	troublesome	worry	that	comes	with	this	wave	of	retirements	is	well	described	in	a	2005	paper,	
Succession	Planning	for	a	Vital	Workforce	in	the	Information	Age,	which	notes	that	much	of	our	systems	
information	in	the	U.S.	is	not	well	documented,	making	80	percent	of	useful	operating	knowledge	
susceptible	to	loss	through	retirements.			
 
Changes in the Water Industry
The	gap	left	by	these	departures	is	further	compounded	by	the	rate	at	which	scientific	advancements	
have	changed	the	water	industry.		In	the	Journal	Science	(May	2010),	author	Carol	Milano	examines	the	
growing	list	of	needs	in	a	very	diverse	field	of	water.		Milano	notes	the	increasing	recognition	for	the	
value	of	restoring	ecosystems	to	their	natural	condition	will	demand	more	scientists	trained	in	ecological	
areas	such	as	soils,	biology,	zoology,	chemistry,	and	geology,	as	well	as	environmental,	civil,	and	
mechanical	engineering.	
	
Manufacturers	who	are	trying	to	decrease	water	use	and	toxic	discharge	need	chemical	engineers,	
synthetic	and	system	biologists,	and	nanotechnologists.		Regulatory	agencies	and	environmental	health	
professions	need	toxicologists,	epidemiologists,	chemists,	engineers,	hydrologists,	and	legal	and	policy	
professionals.			
	
According	to	the	Bureau	of	Labor	Statistics,	employment	growth	of	18	percent	is	expected	for	
hydrologists	between	2008	and	2018,	which	is	faster	than	the	average	for	all	occupations.		Employment	
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Recommended Action 8.B    
Provide Education and Training for Oregon’s  
Next Generation of Water Experts 

How to implement this action: 
 Conduct a survey of water organizations in 

Oregon  
 Determine whether educational programs in 

Oregon are equipped to meet the coming 
demand for water professionals 

 Offer internships, fellowships, and job shadow 
programs to expose students to careers in water 

 Continue funding support for water‐related trade 
programs at Oregon community colleges 

of	the	broader	category	of	environmental	scientists	and	specialists	is	expected	to	increase	even	more,	by	
28	percent	between	2008	and	2018.		The	need	for	energy,	environmental	protection,	and	responsible	
land	and	water	management	will	spur	this	demand.	
	

The	Bureau	of	Labor	Statistics	explains	that	the	
demand	for	hydrologists	will	be	strong	as	the	
population	increases	and	moves	to	more	
environmentally	sensitive	locations.		As	more	
people	migrate	toward	coastal	regions,	for	
example,	hydrologists	will	be	needed	to	assess	
building	sites	for	potential	geologic	hazards	and	
to	mitigate	the	effects	of	natural	hazards	such	
as	floods,	landslides,	and	hurricanes.			
	
Hydrologists	also	will	be	needed	to	study	
hazardous	waste	sites	and	determine	the	effect	
of	pollutants	on	soil	and	groundwater	so	that	
engineers	can	design	remediation	systems.		
Increased	government	regulations,	such	as	

those	regarding	the	management	of	stormwater,	and	issues	related	to	deteriorating	coastal	environments	
and	rising	sea‐levels	will	stimulate	employment	growth	for	these	workers.			
	
Professional Water‐Related Training in Oregon 
The	Oregon	Community	College	Association	reports	that	out	of	the	seventeen	publicly	chartered	
community	colleges	in	Oregon,	only	two	community	colleges	offer	water/wastewater	operator	training	
programs:		Linn‐Benton	Community	College	(Albany)	and	Clackamas	Community	College	(Oregon	City).	
	
These	programs	are	critical	resources	for	plant	operators,	as	they	prepare	for	the	certification	and	
licensing	exams	underpinning	the	water	and	wastewater	utility	industry.		These	courses	are	designed	to	
give	water	technicians	and	operators	the	tools	to	protect	public	health	and	environmental	health.			
	
There	is	only	one	community	college,	Lane	Community	College	in	Eugene,	with	a	water	conservation	
technician	program—specializing	in	the	nexus	between	energy	and	water	efficiency.		There	are	no	
community	college	programs	in	Oregon	with	a	robust	curriculum	in	hydrographics—measuring	water	
level	and	streamflows,	and	then	processing	the	records	for	use	after	data	collection.			
	
The	American	Water	Works	Association,	the	Water	Environment	Federation,	and	the	U.S.	Environmental	
Protection	Agency	have	partnered	to	create	a	website	to	promote	career	choices	in	the	water	
sector.		Geared	toward	jobseekers	at	all	levels—high	school,	vo‐tech,	college,	military	second	career,	and	
advanced	science—the	workforwater.org	website	hosts	a	clearinghouse	of	jobs	in	the	field	of	water.		It	
also	contains	recruiting	resources	for	businesses	and	agencies	to	use.		The	Oregon	Department	of	
Community	Colleges	and	Workforce	Development	also	provides	a	listing	of	colleges	that	offer	water‐
related	courses,	degrees,	and	programs	throughout	Oregon.			
	
 

Community‐Based Education and Outreach 
 
Two	public	surveys	were	recently	conducted	by	Oregon	State	University	to	assess	citizen	attitudes	and	
opinions	toward	water	issues	in	Oregon.		About	800	Oregonians	responded	to	the	surveys,	answering	
questions	about	their	level	of	knowledge,	resources	they	use	for	information,	and	a	number	of	factors	
that	potentially	pose	a	risk	to	Oregon’s	water	resources—quality	and	quantity.			
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Recommended Action 8.C 
Promote Community Education and  
Training Opportunities 

How to implement this action: 
 Continue to promote education and outreach 

through actions required in local Water Management 
and Conservation Plans 

 Promote technical training for public and  
private partners  

 Promote access to water‐related recreational 
opportunities through the use of the Water Trails 
Program 

According	to	the	surveys,	most	Oregonians	prefer	(and	are	using)	television	news	programs	or	specials	to	
learn	about	the	state’s	water	situation.		Oregonians	use	local	newspapers,	radio	programs,	and	online	
resources	to	gather	information	as	well.		Unfortunately,	only	5	percent	of	Oregonians	consider	
themselves	very	well	informed	about	water	issues	in	Oregon.		
	
Stronger	partnerships	with	news	outlets	would	
help	educate	the	public	about	water	issues.	
	
Through	the	OSU	surveys,	Oregonians	ranked	
drinking	water	as	the	most	important	use	of	
water	in	Oregon.		With	drinking	water	ranked	
as	the	highest	priority,	it	is	not	surprising	that	a	
separate	survey	by	DHM	Research	in	November	
2011	found	that	water	quality	protection	to	be	
the	number	one	environmental	concern	of	
residents	in	the	Pacific	Northwest.	
	
Interestingly,	the	OSU	survey	found	that	only	1	
in	5	Oregonians	were	familiar	with	the	term	
“non‐point	source	pollution,”	which	U.S.	states	report	as	the	leading	remaining	cause	of	water	quality	
problems,	according	to	the	U.S.	Environmental	Protection	Agency.		
	
Opportunities to Expand Efforts 
Oregon	is	home	to	an	extensive	network	of	community‐based	organizations	that	offer	technical	
assistance	and	knowledge	on	water	quantity,	water	quality,	and	watershed‐related	issues.		With	more	
than	45	soil	and	water	conservation	districts,	and	about	85	watershed	councils	located	throughout	the	
state,	Oregon	is	well	positioned	to	advance	education	and	outreach	efforts.	Oregon	should	continue	
providing	technical	training	to	soil	and	water	conservation	district	staff,	watershed	councils,	and	other	
on‐the‐ground	organizations.			
	
Examples	of	education	and	outreach	opportunities	that	should	be	promoted	include:			
	
 farmer‐to‐farmer	tours	to	demonstrate	

water	conservation	and	efficiency	
techniques;		

 water	quality	testing	of	private	wells	for	
homeowners	(well	owners	need	
information	about	how	to	test	wells,	how	
to	interpret	the	results,	and	what	course	of	
action	is	needed	to	address	the	
contaminants);			

 proper	care/maintenance	for		
septic	systems;	

 graywater	use;	
 rainwater	harvesting;	
 pharmaceutical	take	back	programs,	

hazardous	waste	collection	events;	and	
 streamflow	restoration	programs	and	

opportunities.
	
	

Children’s Clean Water Festival 

The Clean Water Festival is a 
community‐supported event, 
organized by public, private, 
and non‐profit organizations 
committed to water and 
environmental education in 
Oregon.  The festival’s goal is to 
teach children that they are 
capable of having real, long‐
lasting, positive impacts on 
water resources, and to equip 
them with the information they 
need to do that in a fun and 
engaging way. 
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Responsible	use	and	protection	of	Oregon’s	water	resources	can	be	done	by	promoting	water‐related	
recreational	opportunities	as	well.	The	Water	Trails	Program	at	the	Oregon	Parks	and	Recreation	
Department,	for	example,	helps	to	increase	access	to	water‐based	outdoor	recreation	and	
stewardship	of	the	state’s	waterways.			Water	trails	are	highlighted	through	the	use	of	
comprehensive	trail	guides,	signage,	public	outreach,	and	informative	classes	to	encourage	
awareness	of	the	natural,	cultural,	and	historical	attributes	of	a	waterway.		This	gives	water	users	an	
opportunity	to	learn	about	the	value	of	water	resources,	while	gaining	boating	skills	and	connecting	
with	waterways	through	an	outdoor	experience.	The	Water	Trails	Program,	and	other	outdoor	
water‐related	recreational	opportunities,	should	be	promoted	and	encouraged	in	Oregon.	

 
Water Related Research Needs   
The	water	resources	sector	will	need	to	
continue	identifying	on‐going	informational	
needs	that	could	use	assistance	from	
undergraduate	and	graduate	students,	as	well	
as	public	and	private	research	institutions	and	
partners.		Examples	of	identified	research	
needs	are	marked	throughout	the	Strategy	
with	the	book	()	symbol.			

 
 

Recommended Actions at a Glance  
 
 

                                                      Objective 3:  Understand the Coming Pressures 
                                                That Affect Our Needs and Supplies             

 

Water  
& Energy 

4.A.  Analyze the effects on water from energy development projects and policies 
4.B.  Take advantage of existing infrastructure to develop hydroelectric power 
4.C.  Promote strategies that increase/integrate energy & water savings	

Climate Change 
5.A.  Support continued basin‐scale climate change research efforts 
5.B.  Assist with climate change adaptation and resiliency strategies 

Water  
& Land Use 

6.A.  Improve integration of water information into land use planning (& vice versa) 
6.B.  Update state agency coordination plans 
6.C.  Encourage low‐impact development practices	

Infrastructure 
7.A.  Develop and upgrade water and wastewater infrastructure. 
7.B.  Encourage regional (sub‐basin) approaches to water and wastewater systems	

Education  
& Outreach 

8.A.  Support implementation of Oregon’s K‐12 Environmental Literacy Plan 
8.B.  Provide education and training for Oregon’s next generation of water experts 
8.C.  Promote community education and training opportunities.   
8.D.  Identify ongoing water‐related research needs	

	
	
	

Recommended Action 8.D 
Identify Ongoing Water‐Related Research Needs 

How to implement this action: 
 Continue to identify ongoing research needs at the 

local and state level  
 Partner with public and private researchers 
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MEET OREGON’S INSTREAM AND OUT-OF-STREAM NEEDS 
 
 

Oregon needs to further integrate and coordinate both the 
long-term planning and day-to-day management of 
Oregon’s water resources among its natural resource and 
economic development agencies, at all levels of 
government.  Key factors to consider include state-level 
and place-based water planning, water management and 
development, and the protection of ecosystems and public 
health. The Strategy’s objectives of better understanding 
and meeting our water needs will be meaningless without 
adequate funding.   

Deschutes River at Lower Bridge near Terrebonne, Deschutes County P
h

o
to

:  
K

yl
e 

G
o

rm
an

, O
W

R
D

 



 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page left intentionally blank.  



  

M E E T  O R E G O N ’S  IN S T R E A M  A N D  O U T -O F-S T R E A M  N E E DS       P A G E  79 

 

North Umpqua River, Douglas County Nehalem Bay State Park, Tillamook County 
Photos: Gary Halvorson, Oregon State Archives 

 
 
 
 
 
 
 
 
 
 
Although everything we do in the natural resources community has a sense of “place,” the concepts in this 
section specifically focus on three topics: place-based water resources planning, coordinating existing 
natural resource plans, and strengthening our communication and partnerships with tribes, federal 
agencies, and neighboring states with which we share water resources.   
 
Because every river basin in Oregon is unique with widely varying ecological issues, community values, 
and economic dynamics, place-based integrated water resources planning is vital to meeting Oregon’s 
water management challenges.  Such planning enables communities to engage in a collaborative process 
to determine how best to meet their unique instream and out-of-stream water needs. Place-based efforts 
provide a venue for water managers to interact with the people who live, work, and play in a watershed 
and care deeply about it. 
 
Place-based planning allows these conversations to take place at a scale that a statewide strategy may not 
be able to achieve.  Voluntary place-based plans can “roll up” and inform the statewide Strategy.  Place-
based plans can leverage technical and funding resources available through the Strategy to make more 
meaningful local impacts.  This approach is meant to empower communities to conduct voluntary, place-
based integrated water resources planning in consultation with the State.
 
 
 

Bev Bridgewater, West Extension Irrigation District  
& Brad Bogus, Tetra Tech Inc. 

Municipal – Agricultural Partnership – Example  
The City of Hermiston and West Extension Irrigation District have partnered with state and federal agencies to 
reclaim highly treated municipal wastewater, mix it with river water, and deliver it to agricultural customers, 
including ranchettes, gardens, orchards, and fields of potatoes, corn, and alfalfa.   
 
At full capacity, the City expects to supply about 3.5 cubic feet per second (CFS) of water, from late spring until 
the end of the irrigation season each year.  This will save the District about $22,000 annually in pumping costs 
from the Umatilla River.  In turn, the City saves money by not having to chill its discharge.  
 
This project will utilize wastewater discharge from the City, treated to levels that meet food quality standards 
(Class A water).  The District will not jeopardize an existing agricultural exemption for its own discharge, under 
the federal Clean Water Act; and the City must have a fail-safe process in place so that no untreated water will 
go to the District.  

 
 
 

 
 

CRITICAL ISSUE:  PLACE-BASED EFFORTS 

Brownlee Reservoir near Richland, Baker County 
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Designing a Template for Place-Based Efforts  
 
In order to successfully take a place-based approach to water resources management, the State must 
develop a template of guidelines to ensure that plans are integrated, addressing instream and out-of-
stream needs, including water quantity, water quality, and ecosystem needs.   Plans should account for 
the interaction between groundwater and surface water.  Plans should also delineate and describe local 
population centers, key industries, and listed fish species, among many other factors that influence the 
use and management of water. 
 

At a minimum, the State and the template it 
designs must ensure that any place-based plan 
seeking state funding and/or state approval 
under the Strategy must recognize the public 
interest in water, and have a meaningful 
process for public involvement, with public 
meetings, and a balanced representation of all 
interests.  
 
Inherent in any place-based plan is the 
recognition and commitment to the State’s 
authority and responsibility for management of 

water resources.  A place-based planning effort will need to comply with existing state laws and 
requirements.  Having full participation by state and federal agencies, tribes, and non-governmental 
organizations will be important for achieving this; their expertise will help guide stakeholders through 
the planning process.   
 
The State, working primarily through the four agencies involved with development of the Strategy, will 
develop the template and seek further grant funding and other incentives to assist with local planning 
efforts.  Basic components of the template should include the following concepts: 
 

 A description—quantity and quality—of current water resources (surface water, 
groundwater, storage, wastewater, stormwater), as well as a description of current and future 
water needs, both instream (ecological and biological needs, recreation, navigation) and out-
of-stream (agricultural, municipal, industrial, including energy).  Plans should note any 
specific data gaps, and any difficulties meeting instream and out-of-stream needs.   
 

 A description of areas served by irrigation districts, and drinking water, wastewater, and 
stormwater utilities (include service area, status of infrastructure, status of contracts).  This 
description should also note any difficulties meeting needs.   
 

 Provisions for drought management and climate change adaptation and analysis of potential 
effects on quantity and quality of surface water and groundwater, as well as potential effects 
on demand/need.  
 

 A discussion of other water plans (TMDLs, recovery plans, forestry plan, etc.) to the extent 
that data are available and provide direction for decision-making.   
 

 Potential options to match future demands with supplies; the status of and opportunities 
related to water management and development tools in the basin, particularly water right 
transfers, water storage (both built storage and natural storage), water-use efficiency and 
conservation, water reuse, and restoration.  This approach is meant to develop and evaluate 
water-resource scenarios.   

Recommended Action 9.A 
Undertake Place-Based Integrated, Water  
Resources Planning 

 
How to implement this action: 
 Develop a template for place-based integrated water 

resources strategies 
 Provide technical assistance and other incentives to 

communities undertaking place-based IWRS 
 Compile relevant and readily-available water-related 

information to support place-based IWRS 
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The State should consider formally establishing the template, specifying the details of basin or sub-basin 
integrated water resources strategies, and ensuring ample public notice and comment prior to the 
approval process. The State already provides templates for other planning efforts, such as water 
management and conservation planning (described later in this chapter), which could be used as a model 
or example for place-based efforts. To build planning capacity and test the place-based planning concept, 
the establishment of pilot projects should be considered. This work will depend greatly on the availability 
of agency field staff. 
 
Potential incentives to encourage place-based planning could include access to state and federal technical 
assistance, including hydrologic modeling; bundling state and federal water-resources funds to facilitate 
implementation of plans; a long-term commitment by the State to coordinate/implement other plans; 
recognition of place-based water resources plans by multiple state agencies; and facilitated permitting.  
 
One area of need that communities have identified is a tool that models or evaluates the impact of policy 
and program options.  Many communities do not have the tools to ask and answer “what if” questions 
when they are conducting water resources planning.  An example of one such tool could arise through the 
Willamette Water 2100 project, an effort spearheaded by Oregon State University, University of Oregon, 
and Portland State University.  The National Science Foundation is funding this three-year project that 
will attempt to incorporate local hydrologic, meteorological, ecological, economic, legal, and other factors 
into a Willamette basin model.   
 

 
 

Mark Anderson and Michelle Girts,  
CH2M Hill 

Place-Based Partnerships – Examples   
Urban Water Planning: Local Watershed 
The City of Damascus, a 12,000-acre area in the Clackamas and Willamette Basins, is expected to grow to 
50,000 residents by 2060. This semi-rural community at the eastern edge of the Portland metropolitan area 
was recently incorporated.  To serve expected growth, the City developed an integrated water resources 
management plan for water, wastewater, and stormwater infrastructure.  In cooperation with several regional 
service providers, this first-of-its-kind plan capitalizes on a unique opportunity to consider all the aspects of 
urban water management from a local watershed perspective.   
 
Agencies Share Resources, Consensus for Long Range Plans 
As primary drinking water supplier in Washington County, the Joint Water Commission prepared what may be 
the state’s most comprehensive Water Management and Conservation Plan.  It addresses the unique supply 
and conservation collective needs of all the associated water utilities using shared resources and consensus for 
long range planning.  The Commission’s four key players are the cities of Hillsboro, Forest Grove, and 
Beaverton, and Tualatin Valley Water District, each with existing water responsibilities and facilities.   
 
A Public-Private Cooperative 
The Talking Water Gardens project is a unique public-private partnership that enabled two cities (Albany and 
Millersburg) and a high-tech company (ATI Wah-Chang) to address their water needs as a cooperative.  They 
pooled financial resources to plan and build a new kind of water reclamation system: an engineered wetland 
that mimics the cleansing and cooling characteristics that occur in nature.  This award-winning project 
garnered federal financial support and was constructed for a fraction of the cost of conventional facilities, 
while improving Willamette River water quality for fish habitat and downstream uses, and providing 
recreational space to the community.   
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Coordinating Existing Natural Resource Plans   
 
One of the major challenges of taking on a regional, more integrated approach to water planning is that in 
any given basin, there are multiple parties and interests to convene.  These include irrigation districts, 
municipal water providers, conservation districts, watershed councils, drainage districts, wastewater and 
stormwater utilities, local governments (counties/cities), and environmental groups.  In addition to this 
list are the state, federal, and tribal natural resource agencies with water, land, or fish management 
responsibilities, and other public, private, and non-profit organizations with an interest in water 
management and resource issues.   
 

Within a basin or sub-basin, multiple planning 
documents that involve water management, 
directly or indirectly, may exist.  Water 
management and conservation plans (by a 
municipal water provider, or irrigation district); 
fish conservation and recovery plans, BiOp 
implementation plans; basin plans for water 
allocation; Total Maximum Daily Load (TMDL) 
plans for improving water quality; and many 
local implementation plans are just a few 
examples.  There are also local land-use plans; 

watershed restoration action plans; and locally developed agricultural water quality management plans.  
Taken together, these plans and their respective strategies engage a welter of agencies and entities at 
every level. 
 
Each plan has its own goals and objectives, with varying expectations and outcomes, making it 
challenging for a group of basin stakeholders to conduct their own planning and to implement projects 
strategically that meet multiple water quantity, water quality, and ecosystem needs.    
 
In envisioning a place-based approach to meet local needs, these existing plans and programs do not go 
away, but instead provide a baseline of information, history, and rules that must be considered, 
coordinated, and built upon.  A place-based approach could help reconcile and implement the state’s 
programs and plans more effectively.   
 
 

Partnerships with Federal Agencies, Tribal Governments, and Neighboring States  
 
Partnerships with federal agencies, tribes, and neighboring states have played an important and 
necessary role in Oregon history.  A large percentage of Oregon’s landscape is managed by federal 
agencies, and Oregon shares three major waterways with California, Washington, and Idaho.  Oregon is 
also home to nine federally recognized tribes, all of which have responsibilities for protecting and 
managing water resources.  The Strategy presents an opportunity to strengthen these government-to-
government relationships.  Place-based planning, data collection and sharing are just a few areas where 
new partnerships can emerge. 
 
Federal Agencies  
The federal government manages 53 percent of the land in Oregon, and 60 percent of forestlands.  The 
Bureau of Land Management, for example, administers 15.7 million acres of federal lands in Oregon, more 
than one-quarter of the state's land base.  The role of the federal government in natural resource 
management, and water resources management in particular, is significant.   Groundwater basin 
investigations are one example, cited earlier.   

Recommended Action 9.B    
Coordinate Implementation of  
Existing Natural Resource Plans 
 
How to implement this action: 
 Coordinate and reconcile existing ecological  

planning and restoration efforts 
 Dedicate resources for state and local 

implementation 
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Another example is the use of federal Biological Opinions (BiOps).  Watersheds throughout Oregon are 
host to a number of threatened, endangered, and sensitive species.  Federal BiOps set objectives for 
species protection by laying out actions to protect, enhance, or restore conditions for these species and 
their habitat. 
 
A third example is storage infrastructure.  Two federal agencies, the U.S. Army Corps of Engineers and U.S. 
Bureau of Reclamation, are key partners in the operation and contract management of critical pieces of 
water infrastructure, among them, federal reservoirs that store water for patrons of several irrigation 
districts located throughout Oregon.  The Bonneville Power Administration also has a role in water 
management, as it markets wholesale electric power from several hydropower projects in the Northwest.   
 
Tribal Government Relations  
All of Oregon’s natural resource and economic development agencies have built relationships with the 
state’s federally recognized tribes on a government-to-government basis.  Oregon was the first state to 
adopt a formal legal government-to-government relationship with tribes through both executive action 
and legislation. 
 
With regard to water, these relationships often revolve around environmental justice issues, water needs 
and water rights, water quality monitoring, or watershed management and restoration.  Tribal members 
sit on state policy boards and advisory committees in order to provide perspective and guidance.  These 
discussions range from awarding grants for restoration projects, to facility siting, to long-term water 
policy. As mentioned in Chapter 2, there is an ongoing need to resolve pre-1909 water right claims, 
including unresolved tribal claims.  
 
Management of fisheries is an area where state and federal agencies work closely with tribal 
governments.  In the Columbia River Basin, the Oregon Department of Fish and Wildlife works with the 
Columbia River Treaty Tribes (Nez Perce, Umatilla, Warm Springs, and Yakama), the Shoshone-Bannock 
Tribe, state fish and wildlife agencies in Washington and Idaho, the U.S. Fish and Wildlife Service, and the 
National Oceanic and Atmospheric Administration on a variety of fisheries management and fish 
production issues under the 2008 - 2017 U.S. v. Oregon, Management Agreement.   The Agreement was 
developed and is being implemented under the ongoing supervision of the U.S. District Court in Portland, 
Oregon. Species managed under the Agreement include white sturgeon, Chinook, Coho and sockeye 
salmon, walleye, lamprey, shad, and steelhead.   
 
Partnerships with Neighboring States  
Oregon shares surface water resources—the Snake River, the Columbia River, and the Klamath River, for 
example—with its neighboring states.  It also shares significant groundwater aquifers with its neighbors, 
and coordinates data collection and sharing so that water managers on both sides of our borders can 
manage the resource effectively.   
 
Oregon has been engaged in discussions with the State of Washington to pursue opportunities to release 
water from existing water storage facilities in Washington to offset additional water use in Oregon.  These 
opportunities could also include potential long-term investment partnerships between the two states to 
construct new above-and below-ground storage facilities.  Proposed appropriation of new water sources 
would be limited to times when water is available under existing state and federal requirements.  
 
United States, Canada, and Tribes:  Columbia River Treaty 
The Columbia River Treaty between the United States and Canada was established in 1964, bringing 
significant flood control and power generation benefits to both countries.  The year 2024 marks the end 
of 60 years of pre-paid flood control space from Canada.  Either Canada or the United States can terminate 
most of the provisions of the Treaty any time on or after Sep. 16, 2024, with a minimum of 10 years 
written advance notice, making 2014 another important benchmark for this Treaty.   
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CRITICAL ISSUE: WATER MANAGEMENT AND DEVELOPMENT 

The U.S. Army Corps of Engineers and the Bonneville Power Administration, the agencies responsible for 
implementing the Treaty on behalf of the United States, are conducting a multi-year effort to study these 
post-2024 Treaty issues.  This effort is called the 2014/2024 Columbia River Treaty Review. Stakeholders 
have embarked on a campaign to elevate the subjects of water supply and ecosystem needs into the top 
tier of discussion items. 
 
Oregon, California, and Tribes:  Restoration Agreements   
Representatives from Oregon and California, including several federal agencies, tribal governments, 
counties, irrigators and conservation and fishing groups signed the Klamath Basin Restoration Agreement 

and Klamath Hydroelectric Settlement 
Agreement in February 2010.  These 
agreements set signatories on a path to 
comprehensive solutions for the Klamath Basin.   
 
The Restoration Agreement is intended to: 1) 
restore and sustain natural fish production and 
provide for full participation in ocean and river 
harvest opportunities of fish species 
throughout the Klamath Basin; 2) establish 
reliable water and power supplies which 

sustain agricultural uses, communities, and National Wildlife Refuges; and 3) contribute to the public 
welfare and the sustainability of all Klamath Basin communities.  The Hydroelectric Settlement lays out 
the process for additional studies, environmental review, and a set of decisions by the Secretary of the 
Interior regarding the removal of four PacifiCorp dams.
 
 
 

 
 
 
 
 
 
 
 
 
 
To meet its water needs, Oregon has developed several helpful management tools.  The techniques and 
tools discussed in the Strategy should be considered and evaluated as part of any place-based planning 
effort in order to address Oregon’s instream and out-of-stream water needs as effectively as possible.   
 
Several such tools are highlighted in this section for further development:   water right transfers, field-
based expertise, water-use efficiency and conservation, built storage, water reuse, non-traditional 
techniques, and water supply development. 
 

 
 
 

Recommended Action 9.C       
Partner with Federal Agencies, Tribes, and 
Neighboring States in Long-Term Water Resources 
Management 

 
How to implement this action: 
 Protect Oregon’s interests in shared surface water  

and groundwater basins 
 Partner to improve access to additional stored water 

 

Irrigation near Dufur, Oregon New Plantings along Newton Creek, Benton County  Recycled Water Project in Newberg, Oregon 

Photos:  B. Wood, OWRD; D. Schmitz, Benton SWCD; P. Chiu, City of Newberg 
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Water Right Transfers 
 
There is growing interest in the use of the water right transfer process as a tool to move water to support 
new out-of-stream uses, streamflow restoration, and economic growth.  This interest is driven by the fact 
that most of the surface water in the state has already been allocated, which means the chances of 
securing additional water through a new water use permit are slim.  This is especially true for obtaining 
water during the summer, when demands are high and supplies are scarce.   
 
The Water Resources Department receives about 250 transfer applications for out-of-stream uses and 
about half a dozen applications for transfers to instream uses annually.  The filing of transfer applications 
has steadily increased during the past twenty years, a growing trend in most western states.  The 
program includes options for permanent transfers, temporary transfers, and instream leases.  The 
Allocation of Conserved Water Program, discussed here shortly, is an innovative conservation tool 
available in the water right transfer program. 
 
 

Field-Based Expertise 

 
A number of natural resource agencies have personnel in the field.  The ability to partner with the 
community and work on the ground is one area that sets Oregon apart from other states who have 
written policies, but limited capacity to implement or enforce them out in the field.  The State’s ability to 
identify and correct problems in water management is dependent on the number of skilled personnel in 
the field, the technical training they receive, the equipment (measurement, communications, and 
transportation) available to them, and their ability to educate and inform customers.   
 
Field personnel collect data and protect public and environmental health through inspections and 
enforcement actions.  They are well positioned to work with federal and local water managers, watershed 
councils, local planners, county commissions, and other entities in the community with responsibility for 
water.  These individuals are also on the front lines of public education and they have a breadth and depth 
of policy, technical, and legal knowledge in their disciplines.   
 
In recent years, however, the number of personnel in the field has dwindled.  For example, staff at the 
Water Resources Department peaked in the 1990s when the agency had more than 160 staff members.  
This was supplemented by 37 county-funded assistant watermasters.  In recent years, state-funded staff 
has declined to 144 and counties now support only 15 field-related positions.  This reduction in the 
State’s field presence is significant, given the large responsibilities involved.  In southeast Oregon, for 
example, the District 9 watermaster is responsible for regulating and distributing water in an area 
covering 11,000 square miles.  In northwest Oregon, the District 16 watermaster oversees several 
hundred dams of various sizes and configurations that need routine inspection and site visits.   
 
There is a strong need to increase and maintain field presence among the state’s water-related agencies.  
These staff members include watermasters, inspectors, scientists and technicians.  Field personnel 
distribute available water to water rights; ensure compliance with permit conditions; guard against 
waste, contamination, and loss of artesian pressure; inspect for hazards; and collect critical data.  
Strengthening Oregon’s field-based work will require financial investments and a look at more efficient 
ways to coordinate and partner with other agencies to carry out our shared responsibilities. 
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WaterSense labeled faucets 
and accessories can conserve 
water by 30 percent or more. 

Water-Use Efficiency and Water Conservation   
 
One of the more widely recognized approaches to managing water supplies is water conservation.  Water 
conservation, as defined in state law, is a means of eliminating waste or otherwise improving the 
efficiency of water use by modifying the technology or method of diverting, transporting, applying or 
recovering water.  This section notes many of the programs and funding resources that exist today, and 
makes a number of recommendations for improving access to information and program participation. 
 
Water Conservation within the Home   
Water conservation is a tool that can be implemented in any water use sector, and much has already been 
done to conserve water within our homes and businesses.  Replacing certain appliances, such as toilets, 

dishwashers, and washing machines with more water efficient models, 
or adding faucet aerators to bathroom and kitchen sinks, or installing 
low flow showerheads to use less water are fairly common activities 
today.  Land management techniques, such as maintaining healthy soils, 
planting drought-tolerant or native plants, and watering landscapes and 
plants when temperatures are cooler are also actions that can help 
conserve and make the best use of water resources.   

 
WaterSense, a partnership program started by the U.S. Environmental 
Protection Agency in 2006, offers a quick and simple way to find water-
efficient products, and services.  A WaterSense label means a product has 
been certified to be at least 20 percent more efficient.  Since the program’s 
inception, it has helped consumers save a cumulative 125 billion gallons of 
water and $2 billion in water and energy bills.   

 
Water Conservation within Agriculture   
Agriculture is the largest user of water in Oregon, diverting an estimated 85 percent of the total water 
diverted in the state.  Statewide efforts should focus on increasing voluntary conservation and efficiency 
efforts in the agriculture sector.  This could result in significant water savings statewide.   
 
Agricultural operations have options available to use more efficient irrigation systems, including weather-
based irrigation systems, moisture sensor controls, evapotranspiration-based water models, drip 
irrigation, lining canals or piping, or variable speed pumping.  Several irrigation districts, particularly in 
Central Oregon, have improved their water delivery systems through lining and piping projects to better 
manage water supplies.  See accompanying essay, following page. 
 
Piping and Lining as a Water Conservation Technique   
Open canals and ditches, traditionally used to convey water throughout much of the state, face a distinct 
disadvantage in locations such as Central Oregon, where porous volcanic rock has caused significant 
leakage and water loss from open and unlined irrigation canals.  Open canals also pose public safety 
issues and their maintenance can be costly and time-consuming, making it even more attractive to 
consider piping and lining for its multiple benefits. 
 
Between 1992 and 2002, the U.S. Bureau of Reclamation engaged in a formal study to evaluate which 
piping and lining techniques and technologies fared favorably in Central Oregon’s harsh weather 
conditions and rocky terrain.  The cost-benefit analysis concluded that for all lining alternatives, every $1 
spent on maintenance returns $10 in conserved water by increasing effectiveness and design life.  
Reclamation calculated these savings by assuming $50 per acre-foot for the value of the conserved 
irrigation water.   
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Reclamation cautioned that water leaking from unlined canals may be providing value for environmental, 
domestic, and irrigation uses, requiring thorough assessments before undertaking any changes.  For 
example, seepage from canals may contribute to groundwater, rivers, and wetlands and these impacts 
should be assessed prior to canal lining.  This type of assessment may be mandated for projects seeking 
federal funding.   
 
 

Kevin Crew,  
Black Rock Consulting 

Piping and Lining Open Canals in Central Oregon 
During the past 15 years, there has been a greater emphasis on water conservation and river flow 
enhancement projects, especially in the arid Central Oregon region.  Irrigation districts have been  
actively pursuing piping and lining projects to eliminate losses into the porous rock along many of  
Central Oregon’s open canals.  Piping and lining projects are key conservation measures of many 
irrigation districts’ Water Management and Conservation Plans.   
 
Recent conservation projects include the following: 

 North Unit Irrigation District piped and lined more than 22 miles 
of canals, returning conserved water to the Crooked River and 
helping prevent fine sediments from discharging to sensitive 
habitats.   

 Three Sisters Irrigation District piped a large portion of its 
district, conserving water and enhancing anadromous fish flows 
in Whychus Creek, a tributary of the Deschutes River.   

 Central Oregon Irrigation District has installed a 2.5 mile pipeline 
that serves multiple benefits, including the conservation of 20 
cfs, and the placement of water back into the Deschutes River.   

 Tumalo Irrigation District enclosed four miles of its Bend Feed 
Canal, conserving approximately 20 cfs of water, with more than 
17 cfs of the conserved water protected instream in Tumalo 
Creek.   

 Swalley Irrigation District piped 5 miles of canal, conserving 30 
cfs of water to benefit the Deschutes River.   

 

 
Although some barriers to water conservation exist, there are several water conservation and efficiency 
technologies already in use that are particularly helpful to agriculture.  The 2008 farm and ranch 
irrigation survey shows Oregon growers irrigated an estimated 1.65 million acres of cropland, of which 
more than 525,000 acres (almost one-third) are under central pivot, computer controlled, low-medium 
pressure, with soil moisture monitoring—some of the most sophisticated and efficient water-to-plant 
irrigation systems in the world.   
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Other irrigation approaches in Oregon include: 
 

Traveling Big Gun:  Oregon irrigators are known for “traveling gun” systems that spray a huge 
stream of water across a field.  While susceptible to wind and evaporation losses, these motor-
driven carts are the method of choice for oblong or odd-shaped fields on small acreages such as 
berry fields, and for delivering effluent water from dairies, applied as nutrients on pasture and 
feed crops.  More than 93,000 acres in Oregon are irrigated this way—more than any other state.   
 
Drip or Micro Sprinklers:  Oregon also ranks high in drip-irrigation, trickle or low-flow micro-
sprinkler systems.  Approximately 1,600 farms irrigate 81,000 acres by these methods.   
 
Recycled Water:  Oregon ranks fourth of all states in recycled and reclaimed water used for 
irrigation on more than 77,000 acres.  Oregon ranks 5th of all states for the amount of food crops 
(square footage) grown in greenhouses, hoop houses, or other protected environments.   

 
Flood Irrigation: Dominant on pasture, grazing lands, and some vegetable crops, 670,000 acres 
are irrigated with controlled or uncontrolled flood systems in Oregon. 
 

The 2008 irrigation survey also shows Oregon producers applying, on average, 1.9 acre-feet of water per 
acre to grow their crops. This ranks very well compared to other surrounding states.  Washington applies 
2.3 acre-feet, Idaho applies 1.9 acre-feet, and California applies 3.1 acre-feet per acre, each year.   
 
Challenges to further improving water conservation within agriculture can include the potential for 
increased energy-related costs, lack of funding or technical assistance, or a fear of forfeited water rights 
(“use it or lose it,” as it’s commonly called). The potential for reduced return flow or injury to other water 
users are also factors to consider when designing a water conservation project. 
 
A number of resources exist to help water users make efficiency gains. The Bureau of Reclamation offers 
competitive grants to facilitate agricultural water planning.  Other funding sources include the U.S. 
Department of Agriculture’s Natural Resources Conservation Service, Oregon Water Resources 
Department feasibility grants, and the Oregon Department of Energy’s tax credits for efficiency-upgrades.   

 
Allocation of Conserved Water Program   
Oregon’s Allocation of Conserved Water Program allows a water right holder who plans to implement a 
water conservation project to legally use a portion of the conserved water on additional lands, while 
another portion is permanently protected instream.  Examples of eligible conservation projects include 
lining or piping open leaky canals or ditches, or changing a less efficient water distribution system, such 
as flood irrigation, to sprinkler or drip irrigation.   
 
Since the program began, fifty-two conservation projects have been approved under this program. This 
has resulted in almost 122 cfs of water permanently protected instream.  Recent surveys show that very 
few irrigators and technical irrigation experts are even aware of this program, or the benefits to instream 
flows and agricultural production.  The few irrigators who are aware of the Allocation of Conserved Water 
Program have realized huge benefits, placing more than 5,100 acres of previously arid land into 
cultivation.  The Strategy should focus efforts on improving awareness of programs such as 
this.  Increased participation in these programs could benefit both instream and out-of-stream needs. 
 
Water Management and Conservation Planning – Agricultural and Municipal Uses  
The water management and conservation planning process is an opportunity for municipal or agricultural 
water providers to estimate long‐range water supply needs, and identify potential sources of supply, 
including water conservation programs, to meet those needs.   
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The	Water	Resources	Department	provides	a	template	for	municipalities	to	follow	as	they	develop	these	
plans,	and	requires	municipal	water	suppliers	to	prepare	plans	as	conditions	of	their	water	use	permits	or	
permit	extensions.		A	municipal	Water	Management	and	Conservation	Plan,	or	“WMCP,”	provides	a	
description	of	the	water	system,	identifies	the	sources	of	water	used	by	the	community,	and	explains	how	
the	water	supplier	will	manage	and	conserve	supplies	to	meet	future	needs.	
	
The	Department	coordinates	a	similar,	voluntary	program	for	agricultural	planning,	and	provides	a	
template	for	these	plans	as	well.		By	using	this	process,	irrigation	districts	and	other	suppliers	can	create	a	
“water	budget”	for	their	current	and	future	needs.		Application	of	appropriate	conservation	tools	may	also	
lead	to	an	increase	in	available	water	supplies	to	better	meet	their	patrons’	crop	demands.		Irrigation	
districts	with	plans	approved	by	the	Water	Resources	Department	are	able	to	take	advantage	of	statutory	
provisions	that	allow	the	transfer	of	water	rights	from	one	district	user	to	another	to	prevent	forfeiture	of	
the	rights	due	to	non‐use.	
	
Oregon	should	encourage	greater	participation	by	agricultural	producers	and	providers	in	the	State’s	
water	management	and	conservation	planning	program.	
 
Water Conservation within Municipalities	
One	trend	that	has	emerged	in	recent	years	has	been	decreased	water	demands	across	several	of	Oregon’s	
urbanized	communities.		Water	providers	in	the	Portland	Metro	area	indicate	that	water	demands	from	
some	utilities	have	decreased	by	approximately	20	percent	since	2008.		It	is	difficult	for	the	water	
providers	to	determine	the	exact	cause	of	the	demand	decreases,	but	it	is	likely	a	combination	of	multiple	
factors,	among	them,	recent	wetter/shorter	
summers,	loss	of	industry,	and	water	
conservation	programs	taking	effect.			
	
The	Water	Resources	Department	often	
requires	water	utilities	to	examine	
conservation‐based	rate	structures.		As	a	result,	
some	utilities	have	modified	their	water	rates,	
further	driving	down	demands	for	water.		In	a	
2009	survey	conducted	by	the	League	of	
Oregon	Cities,	37	percent	of	member	cities	
reported	the	use	of	inclining	block	rates,	the	
rate	structure	typically	used	to	effect	water	
conservation	behavior.			
	
Many	water	providers	in	Oregon	offer	rebates	for	the	purchase	and	installation	of	water	efficient	
appliances;	some	also	provide	shower	timers,	leak	detection	kits,	and	water	conservation	consultations	
free	of	charge	to	their	customers.		The	State’s	water	management	and	conservation	planning	program	has	
been	used	by	many	of	these	water	providers	to	successfully	identify	water	conservation	measures,	such	
as	those	described	here.			
	
Identifying Additional Opportunities for Water Conservation and Efficiency  	
Oregon	and	its	water	providers	have	many	programs	and	tools	available	to	encourage	water	conservation	
and	more	efficient	use	of	water	resources.		Establishing	and	maintaining	a	water‐use	efficiency	and	
conservation	clearinghouse	that	highlights	best	management	practices,	as	well	as	state	and	federal	
funding	sources,	technical	resources,	and	local	conservation	programs	and	tools,	should	be	developed	to	
help	water	providers	design	or	improve	their	own	programs.		Conservation	tools,	such	as	those	offered	by	
the	Alliance	for	Water	Efficiency	and	the	Water	Research	Foundation	that	help	entities	calculate	the	
economic	benefits	of	conservation	programs,	are	good	examples	to	feature	in	the	clearinghouse.		Having	

Recommended Action 10.A 
Improve Water‐Use Efficiency and 
Water Conservation  

How to implement this action: 
 Establish and maintain an online water‐use 

efficiency and conservation clearinghouse 
 Prioritize agricultural water‐use efficiency 
 Expand outreach and participation in the State’s 

water‐use efficiency and conservation programs 
 Conduct a state‐wide water conservation potential 

assessment  
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analytical tools easily available is of critical importance in terms of determining whether investment in 
water efficiency and conservation programs make sense.   
 
As for research needs, a statewide assessment that looks at the potential for water conservation would 
provide a quantitative basis for estimating how much water savings could be achieved with a variety of 
conservation best practices.  A basin-by-basin hydrologic assessment of conservation’s benefits and/or 
impacts on streamflows is another research need that could help the State and its conservation partners 
prioritize future efforts.  This research would support previous agency work that identified stream 
reaches with the greatest need for streamflow restoration to benefit fish species.   
 
Lastly, because water and energy are so closely tied, water conservation goals and efforts should be 
coordinated with energy efficiency programs. 
 
 

Built Storage   
 
The history of storing water in Oregon dates back to the 1800s when projects consisted mostly of ponds 
or small dams across streambeds.  As the state’s population grew, so did the scale and purpose of these 
projects.  Before long, developers and governments were building major dams and reservoirs to meet the 
increasing water demands for power production, flood protection, and out-of-stream needs during the 
dry summer months.   
 
In Oregon today, there are more than 15,000 water rights authorizing the storage of surface water.  Most 
water rights are for small ponds or reservoirs storing less than 9.2 acre-feet, although there are more 
than 60 reservoirs with capacities exceeding 5,000 acre-feet each.  The largest storage project is the U.S. 
Bureau of Reclamation's Owyhee Reservoir in southeastern Oregon with more than 1 million acre-feet 
(0.3 cubic miles) of storage.     
 
In 1992, the Water Resources Commission adopted the state’s water storage policy, identifying water 
storage options as an integral part of Oregon’s strategy to enhance public and private benefits from use of 
the state’s water resources.  The policy acknowledges that both structural and nonstructural methods 
should be used in Oregon to store water, with preferences for storage that optimizes instream and out-of-
stream public benefits and beneficial uses.  In 1993, the Oregon Legislature codified the state’s policy of 
water storage facilities, declaring it a high priority to develop environmentally acceptable and financially 
feasible multipurpose storage projects, and to enhance watershed storage capacity through natural 
processes using non-structural means.   
 
Below Ground Storage - Aquifer Storage and Recovery and Artificial Recharge  
In 2008, the Water Resources Department evaluated 54 groundwater aquifers within Oregon and created 
a rating system to help assess the suitability of potential sites for underground storage.   
 
The Department evaluated aquifers in terms of their physical ability to store water.  The analysis did not 
include an economic or environmental feasibility analysis, only a hydrogeologic evaluation of how these 
areas accept and retain water.  The most suitable locations are in the northern portion of Oregon, where 
geology, water availability, and cost-benefit circumstances create a favorable environment for this water 
management tool.   
 
The use of Aquifer Storage and Recovery (ASR) and Artificial Recharge (AR) is gaining interest, 
particularly in the northwest and north central regions of Oregon, due to its smaller environmental 
footprint, cost, and associated benefits to water quality.   
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Methods of underground storage include 
infiltration into shallow aquifers through 
spreading basins or direct injection into 

deep aquifers using wells. 

Authorizations for both of these processes are issued by the 
Oregon Water Resources Department in collaboration with 
the Department of Environmental Quality.  DEQ’s role is to 
ensure that a project meets standards for underground 
injection control systems, as well as underground water 
quality protection requirements.  The Oregon Department of 
Fish and Wildlife is also involved when surface water is used 
as source water.  ODFW consults with the Water Resources 
Department on permit conditions.   
 
The Oregon Health Authority also plays a role in ASR/AR 
projects, ensuring that drinking water quality requirements 
are met.  Water that is treated to standards safe enough for 
drinking water is the only source water allowed for direct 
injection into groundwater aquifers.  Direct injection of water 
must be compatible with natural groundwater as well. 
 
The following table describes both technologies in greater detail. 
 

 Category  Artificial Recharge  Aquifer Storage and Recovery 

 Water Use  Primarily irrigation, industrial  Primarily drinking water 

 Recharge Method  Seepage systems, injection wells  Injection wells only 

 Water Quality Requirements 
 Recharge water cannot impair or  
 degrade groundwater quality 

 Recharge water must meet 
 drinking water standards 

 Water-Rights 
 Permits required to appropriate   
 source water and to pump  
 recharged groundwater 

 Can use existing rights to store  
 and recover the water 

 Governing Statutes /Rules 
 ORS 537.135 
 OAR 690-350-0120 

 ORS 537.531 to 537.534 
 OAR 690-350-0010 to 690-350-0030 

 
The State has issued limited licenses to 18 entities for testing the use of Aquifer Storage and Recovery, 
including one ASR permit and five aquifer recharge permits.  The reasons for aquifer storage range from 
municipalities that need to supplement their water supplies for their communities, as in the case of Baker 
City and the City of Beaverton, to farmers and ranchers, who can use the tool to supplement irrigation 
water during the summer months.
 
Oregon can improve access to built storage by encouraging the increased use of Aquifer Storage and 
Recovery and Artificial Recharge for water storage, where needed.  Areas of the state designated as 
“groundwater limited” or “critical groundwater areas” should be evaluated for ASR and AR projects.   
 
Forming partnerships between different user groups, for example, a municipality that treats water and an 
irrigation district needing an alternative source of water should be considered as a way to meet the water 
quality requirements for ASR injection.    
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Jeff Barry, 
GSI Water Solutions, Inc. 

Oregon Projects Use a Combination of Groundwater Storage Techniques 
Umatilla Basin.  The Umatilla Basin Aquifer Recovery Project uses artificial recharge techniques to clean the 
water to state water quality standards, and then injects the water into deep storage using aquifer storage and 
recovery techniques.  Communities nationwide are following this project with interest, noting benefits to both 
irrigators and instream interests.  
 
City of Beaverton.  Since 1997, Beaverton has been implementing ASR to meet peak seasonal demands.  The 
city has 6 million gallons per day of ASR capacity and has now drilled its fourth ASR well.  During the past 14 
years of operation, the ASR system has become an important element of Beaverton’s overall supply (providing 
up to 25 percent of the peak supply) and has saved the City significant money by deferring a new water 
transmission line and eliminating the need to purchase water from Portland to meet peak demands.  

 
 
 
 
Above-Ground Storage (Reservoirs)  
Today, there is a mix of both publicly and privately owned above-ground storage reservoirs throughout 
Oregon.  The largest of these are federal storage projects.  There are some federal storage projects that 
are not fully allocated, representing key points of discussion between the State of Oregon and federal 
agencies.  In the Crooked River Basin and the Willamette Basin, for instance, it can be difficult to secure 
long-term contracts, both instream and out-of-stream, for unallocated water. 
 
Federal Reservoir Systems – In the Willamette Basin Reservoir System, the U.S. Army Corps of Engineers 
operates 13 dams and stores 1.6 million acre-feet of water in the reservoirs located on the Willamette 
River and its tributaries.  Congress authorized the construction of these reservoirs for a variety of 

purposes, including flood control, navigation, 
generation of hydroelectric power, irrigation, 
potable water supply, and pollution reduction.   
 
The U.S. Bureau of Reclamation currently holds 
water right certificates for 1.6 million acre-feet 
of storage for irrigation use, and is authorized to 
negotiate contracts with irrigators for that 
water.  Other water interests in the basin, 
including municipal water providers and 
instream interests, would also like to have 
access to this stored water.   
 
Similar conversations are occurring in the 
Crooked River Basin to manage uncontracted 
stored water in Prineville Reservoir to meet 

increasing demands for fish and wildlife, and other users.  Prineville Reservoir, southeast of Prineville on 
the Crooked River, was built by the Bureau of Reclamation in 1960, and is currently authorized for 
irrigation and flood control only.  A moratorium currently exists on long-term irrigation contracts out of 
Prineville Reservoir.   
 
Reallocating water stored behind federal dams, such as in the Willamette Basin, could serve a full range of 
beneficial uses to meet agricultural, municipal, industrial, environmental, and recreational needs.  

Recommended Action 10.B 
Improve Access to Built Storage 

 

How to implement this action: 
 Develop additional below-ground storage sites 
 Re-allocate water in federal reservoir systems that 

have not undertaken formal allocation processes  
in Oregon 

 Develop additional above-ground, off-channel 
storage sites where needed 

 Evaluate the status of storage infrastructure  
 Authorize and fund the State to invest in and 

purchase water from stored water facilities 
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Developing contracting mechanisms that allow instream and out-of-stream water users access to such 
water, while protecting any contracts currently in place, would serve to make reallocation workable.   
 
Identifying Storage Sites:   The Water Resources Department maintains an inventory of potential water 
storage sites in Oregon.  The purpose of developing the inventory was to create a clearinghouse of storage 
information.  No attempt was made to assess the ecological or economic feasibility of these sites, however.  
The Department has provided this information so that communities can avoid “reinventing the wheel,” in 
terms of site investigation.   
 
To date, the Department has mapped the location of more than 1,200 potential above-ground storage 
sites.  This information, collected over several decades, came from staff, other state, local, and federal 
agencies, private consultants, and the public.  The Department has mapped each potential site and linked 
all available information to the project, including capacity curves, reservoir inundation areas, and site 
maps.   
 
The State will continue to help water users identify potential above-ground storage sites, supporting the 
development of additional above-ground, off-channel storage opportunities, where needed, in locations 
where no known listed fish species exist.   
 
Evaluating Storage Infrastructure:   Oregon should evaluate the status of its existing storage capacity and 
infrastructure. Today, evaluation of storage infrastructure, including determining the maintenance and 
rehabilitation needs of dams, is done under Oregon’s dam safety program.  Continuing to support this 
program, and identifying ways to expand the capacity of existing above-ground storage projects (through 
raising a dam’s height or sediment removal), is needed to improve access to stored water.   
 
 

Water Reuse 
 
Along with multi-purpose storage projects, the State of Oregon encourages the reuse of water, so long as 
the use protects public health and the environment.  Interest in water reuse projects continues to grow in 
Oregon.  The Oregon Association of Clean Water Agencies, for example, has identified recycled water use 
as a top priority for its members.  Several agencies, including the Oregon Health Authority, Department of 
Environmental Quality, Oregon Water Resources Department, and the Oregon Department of Consumer 
and Business Services (Building Codes Division), are all involved in different aspects of water reuse 
projects and proposals.  
 
The State of Oregon encourages three general categories of water reuse: 
 
The Use of Graywater    
Graywater refers to water from showers, baths, bathroom sinks, kitchen sinks and laundries.  Graywater 
can be reused for limited activities, such as subsurface irrigation, with minimal treatment.  Homeowners 
and small businesses can reuse graywater for toilet and urinal flushing with the appropriate plumbing 
permit from a local building department.  Outdoor reuse of graywater can occur by carefully planning 
reuse activities and obtaining a Water Pollution Control Facility graywater reuse and disposal system 
permit from DEQ.   
 
The Use of Recycled Water    
Recycled water refers to treated effluent from a municipal wastewater treatment facility. Oregon has 
approximately 340 domestic wastewater treatment facilities and there are more than 120 municipal 
facilities operating recycled water programs throughout the state (see map, following page).   
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Recycled Water Use Projects 

Northwest Region 
16 Projects 

Eastern Region 
72 Projects 

Western Region 
35 Projects 

~ Map courtesy of Oregon DEQ 

Four classes of recycled water, based on various 
levels of treatment, can be reused for specific 
beneficial purposes.  Communities are already 
taking advantage of State Revolving Fund loans 
for developing and upgrading recycled water 
systems, with seventeen such requests in 2009 
alone.    
 
The Use of Industrial Wastewater  
Industrial wastewater refers to treated effluent 
from an industrial process, manufacturing or 
business, or from the development or recovery of 
any natural resource.  An example of industrial 
wastewater is water derived from the processing 
of fruit, vegetables, or other food products.   
 
Although water reuse activities are limited to 
non-drinking water purposes, a wide-range of 
activities can occur, including irrigation of crops 
and pastureland, irrigation of urban landscapes 
(e.g., golf courses, playing fields, and business 
parks), industrial cooling, dust control, street 
sweeping, and artificial groundwater recharge.   
 
Specific water reuse activities depend on the water treatment and resulting quality.  More reuse activities 
can occur with higher-quality water.  As treatment technologies improve and public awareness of water 
reuse benefits increase, more innovative and urban uses of water will become more common.   
 

Reusing water can provide many benefits to 
both water quantity and quality.  Water quality 
can be improved by the reduction of discharged 
treated effluent (e.g., a municipality recycles 
treated wastewater by using it to irrigate a 
park).  It can also provide a benefit to water 
quantity by reducing the demand on drinking 
water sources (e.g., using non-potable water—
instead of drinking water—for toilet flushing).  
In general, recycled water places fewer 
demands on freshwater, leaving more water 
instream or for other uses.   

 
Finding More Reuse Opportunities   
Oregon should continue to encourage water reuse activities throughout the state.  This can be done, in 
part, by conducting a statewide assessment of the potential for additional water reuse, matching the 
water quality of reclaimed water to appropriate end uses.  Such an assessment could determine the 
potential for water reuse to fulfill current and future water needs, while taking into consideration 
potential impacts on streamflow and water quality.   
 
Water reuse could also be advanced by ensuring that Oregon has the right policies and regulations in 
place to facilitate water reuse, giving due consideration to the protection of instream flow, water quality, 
public health, and drinking water sources.  Oregon should also consider providing financial or technical 
incentives for increased water reuse for municipal, industrial, and agricultural uses. 

Recommended Action 10.C 
Encourage Additional Water Reuse Projects 

 

How to implement this action: 
 Conduct a statewide assessment of the potential  

for additional water reuse  
 Ensure that Oregon has the right policies and 

regulations in place to facilitate water reuse 
 Provide incentives for increased water reuse 
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Non-Traditional Approaches to Meeting Water Needs 
 
Storage and water conservation are a set of traditional tools for meeting water needs and water reuse is 
another tool that is growing in popularity.  These traditional water supply tools are used in conjunction 
with state and federal regulatory tools that protect water resources for future generations.  Today, 
however, we also need to consider less traditional approaches to meeting our collective and often 
competing demands for water.  A number of public entities and non-profit organizations are already 
exploring and implementing non-traditional approaches to meeting water quality, water quantity, and 
ecosystem needs.  
 
Clean Water Services, Tualatin River Watershed   
Clean Water Services, a public utility serving Washington County, treats wastewater and releases it back 
into the Tualatin River.  The utility is required to reduce the water temperature of its discharge to certain 
levels to protect fish in the river.   
 
In 2004, the Oregon Department of Environmental Quality issued the Nation’s first watershed-based, 
integrated NPDES permit to Clean Water Services, allowing the utility to invest in riparian shade 
restoration within the watershed to meet the temperature discharge requirements.   
 
By planting trees to shade and prevent warming of the river’s temperature, Clean Water Services 
completely avoided the traditional, yet more expensive option of purchasing refrigeration units at an 
estimated $60 million, plus an additional $2 million per year for operation and maintenance needs.  More 
than 4 million native plants and shrubs have been planted along the river and its upper tributaries, equal 
to approximately 50 miles of river at an estimated cost of $4.5 million.  Clean Water Services is able to 
invest a portion of its cost savings in strategies 
that lead to greater ecological benefits in the 
watershed while still achieving regulatory water 
quality requirements.   
 
Next Steps 
Public and private partners throughout Oregon 
are currently looking for ways to enhance tools 
that will help achieve desired environmental 
outcomes.  Further assessment is needed to 
determine the potential for different types of 
ecosystem restoration projects for meeting 
various regulatory goals, including temperature 
and nutrients under the Clean Water Act as well 
as species habitat needs under the Endangered Species Act.  This includes developing protocols to 
quantify and then translate the benefits of these restoration actions into some form of tradable currency.  
Organizations such as The Freshwater Trust, the Willamette Partnership, and the National Fish and 
Wildlife Foundation are actively working on developing protocols. 
 
These protocols will help DEQ and point and non-point source dischargers make more informed choices 
about how to meet water quality requirements in more cost-effective ways (e.g., using riparian shade 
restoration to help achieve heat reduction requirements).   
 
There are also tools and protocols for translating flow restoration actions into temperature, nutrient, and 
other types of credits.  Water quality projects designed to meet temperature goals are currently occurring 
in several locations throughout Oregon.  Oregon’s state agencies will continue to provide technical 

Recommended Action 10.D  
Reach Environmental Outcomes  
with Non-Regulatory Alternatives  

How to implement this action: 
 Assist in the research and development of non-

regulatory tools to meet environmental outcomes 
 Develop protocols for translating water quality 

projects into credits   
 Develop protocols for translating streamflow 

restoration into credits and accounting strategies   
 Complete stream functional assessment 
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assistance to partners during the development of protocols to translate flow restoration into temperature 
credits.   
 

Another way to reach desired environmental outcomes is to build upon the “stream functional 
assessment” under development by the Oregon Department of State Lands, the U.S. Army Corps of 
Engineers, U.S. Environmental Protection Agency, and other partners to include streamflow in function-
based accounting strategies.   
 
 

David Pilz, 
The Freshwater Trust 

City of Medford, Rogue River Basin  
Clean Water Services’ work in the Tualatin Basin set the stage for developing a rigorous, statewide, and 
agency-adopted protocol for water quality trading to meet water quality goals.  This protocol expanded the 
opportunity to invest in stream restoration projects as an alternative to traditional, engineered solutions, such 
as water refrigeration, to meet water quality goals across the entire state of Oregon.  With this protocol in 
place, the Pacific Northwest is poised to make water improvements via stream and habitat restoration a 
viable, efficient way for towns and facilities to meet limits on temperature, nitrogen and phosphorus, while 
creating jobs and improving local watersheds.  

 

The City of Medford and its partners evaluated the practicality of restoration offsets to meet the new 
temperature discharge requirement for the Rogue River.  The Freshwater Trust proposed a water quality 
trading program in which the City could purchase temperature credits generated from privately-financed 
riparian restoration projects.  Over time, trees planted within a regulator-defined area near the wastewater 
treatment facility would shade and prevent warming of the water, offsetting the impacts of the plant’s clean 
but warm discharge.   
 
The analysis included estimates of temperature credits required, analysis of available land for restoration, total 
cost, and implementation procedures.  With this analysis in hand, Medford’s managers could make a direct 
“apples-to-apples” comparison of their options, including restoration — a first for National Pollutant Discharge 
Elimination System (NPDES) permit evaluations anywhere in the country.    
 
At the end of the analysis, the City selected the water quality trading alternative.  The decision centered on 
four components:  support for water quality trading from DEQ; temperature credits costing half of the best-
engineered solution; associated ecological benefits, and lastly, responsibility for landowner recruitment, 
project management, and meeting regulatory standards on offsets would fall upon a restoration-focused 
organization.  These efforts in the Rogue River basin have prompted a formal aligning process among all Clean 
Water Act management agencies in the Pacific Northwest (EPA, Oregon DEQ, Idaho Dept. of Environmental 
Quality, and Washington Department of Environmental Quality). 

 
 
 

 
Water Supply Development
 
Other western states, particularly neighboring California and Washington, have long had authorities in 
place, allowing the state to take an active role in the development of water supply to benefit both 
instream and out-of-stream uses.   
 
Through discussions with federal and other partners, the Water Resources Department has become 
aware of potential opportunities to purchase stored water, invest in, and develop new water resources 
projects.  These opportunities may occur in the Columbia, Willamette, Rogue, and other basins, through 
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CRITICAL ISSUE:  HEALTHY ECOSYSTEMS 

arrangements with the U.S. Army Corps of Engineers, U.S. Bureau of Reclamation, and other 
partners.  Today, the State of Oregon has neither the authority to enter into such arrangements, nor the 
funding to purchase, invest in, or develop such opportunities. 
 
The establishment of a water supply 
development program would improve the 
state’s ability to assess, plan, and develop new 
multi-purpose storage, including above and 
below-ground storage, to improve or expand 
operations of existing storage facilities, to 
implement conservation projects, or to facilitate 
other actions designed to provide access to new 
water supplies for instream and out-of-stream 
uses in Oregon.  Such a program would 
necessarily work in tandem with a place-based 
planning approach, with state and local 
partners working together to determine needs, 
feasibility, funding, and implementation. 
 
 
 

Responsibility for managing, protecting, and restoring Oregon’s ecosystems falls across a broad range of 
local, state, tribal, and federal agencies, as well as on private landowners and local organizations.  Oregon 
has a rich history of work in this area, using myriad tools and institutions to help address and improve 
ecological conditions.  
 
Healthy ecosystems provide a wide variety of benefits and services to our communities.  Generally, the 
term “ecosystem” refers to a system of interdependent relationships between organisms and their 
surrounding environments.  Oregon’s ecosystems sustain economically viable activities such as farming, 
ranching, fisheries, timber harvesting, power generation, and outdoor recreation, while providing high 
quality water, carbon sequestration, flood control, fish and wildlife habitat, and productive soils. 

 
By degrading or neglecting functioning ecosystems, we risk jeopardizing our own quality of life as well as 
the fish and wildlife that depend on these systems.  This degradation subsequently results in a need to 
engineer solutions that mimic ecological functions, often at a great expense.  For instance,  
 

 It costs far more to obtain drinking water when treated by a multi-million dollar facility than 
maintaining a relatively healthy watershed that naturally provides a source of water; 

Recommended Action 10.E 
Authorize and Fund a Water Supply  
Development Program 

 

How to implement this action: 

 Identify opportunities for the State to serve as a 
partner in water supply development projects 

 Authorize the Water Resources Department to invest 
in projects, to purchase and/or contract for water 
supplies 

 Authorize bonds to finance these investments 

 

East Fork Illinois River, Josephine County Rogue River Gorge, Jackson County John Day River, east of Kimberley, Grant County 

Photos: Gary Halvorson, Oregon State Archives 
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 Flooding is far more frequent and costly when waters cannot be well absorbed by the physical 
environment;  

 Crop production costs are higher when soil productivity is compromised; and 
 Fish populations are more expensive to maintain through restoration actions and hatchery 

operations than through the maintenance and protection of natural habitat and watersheds.   
 
 

The Relationship between Water and Resilient Ecosystems 
 
Resilience is the capacity to absorb and adapt to disturbance and change—while maintaining essential 
functions.  Healthy water resources are directly related to the resiliency of an ecosystem.  This section 
describes the important role that natural storage systems play in Oregon’s ecosystems and makes several 
recommendations for further improvements. 
 
Freshwater Ecosystems 
Freshwater ecosystems are essential for providing habitat to many at-risk species, including important 
spawning and rearing habitat for salmonids, breeding habitat for amphibians, and habitat for freshwater 
mussels and other invertebrates.  However, most river systems in Oregon have been heavily modified in 
order to achieve various flood control, irrigation, navigation, hydropower, recreation, and other water 
supply benefits.   
 
A riparian area is the zone of transition from an aquatic ecosystem to a terrestrial ecosystem.  These areas 
are located adjacent to lakes, reservoirs, estuaries, wet meadows, and streams.  Riparian areas represent 
about 15 percent of the total area in the state.  They are dependent upon surface or subsurface water 
through the zone's soil-vegetation complex to support the overall health of the riparian ecosystem. 
Wetland habitats are highly diverse and include the following different types:  alkaline wetlands, 

deciduous swamps and shrub lands, marshes 
(including emergent marshes), playas, seasonal 
ponds and vernal pools, wet meadows, and wet 
prairies.  Floodplains, also diverse habitats, are the 
land areas adjacent to a river, stream, lake, estuary, 
or other water body that is subject to flooding.  
These areas, if left undisturbed, act to store excess 
floodwater.   
 
Through their ability to hold and slowly release 
water, filter and biologically process nutrients, and 

to provide shade and habitat, upland wet meadows, riparian wetlands, and floodplain habitats directly 
affect water storage, hydrology, water quality, habitat quality, and water temperature.   
 
Oregon has lost an estimated 38 percent of its original wetlands.  In the Willamette Valley, a recent study 
shows an average loss of wetlands at the rate of 357 acres per year, between 1994 and 2005. In the 
Willamette River Basin, flood control modifications have largely disconnected the Willamette River from 
its braided channels, oxbows and sloughs—wetland types that characterized much of its historical 
floodplain.  This fundamental change of the valley’s hydrologic regime has changed the character of the 
valley’s wetlands and greatly altered their functions.   
 
The Strategy should continue to encourage efforts to improve riparian conditions through voluntary 
restoration, such as the efforts conducted under the Oregon Plan for Salmon and Watersheds and 
Oregon’s Agriculture Water Quality Management Plans.  The State already provides incentives for 
voluntary participation in these restoration-type projects, including funding and technical assistance.   

Recommended Action 11.A  
Improve Watershed Health, Resiliency, and 
Capacity for Natural Storage 

How to implement this action: 
 Improve riparian conditions 
 Preserve wetlands 
 Restore floodplain functions 
 Maintain forested areas 
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Developing a statewide floodplain policy could set the framework for regulation and permitting of 
floodplain restoration.  Oregon should also support other ways to restore floodplain function,  including 
implementation of actions described in Oregon’s Conservation Strategy, such as reconnecting rivers and 
streams to their floodplains; restoring stream channel location and complexity; removing dikes and 
revetments; allowing seasonal flooding; restoring wetland and riparian habitats; and removing priority 
high-risk structures within floodplains.   
 
Estuaries   
An estuary is a zone of transition between the marine-dominated systems of the ocean and the upland 
river systems, a zone which yields one of the most biologically productive areas on Earth.  Estuaries 
provide important habitat for many fish and wildlife species for rearing, nesting, foraging, and as a 
migration route.  Numerous species can be found in Oregon’s estuaries, such as salmon, herring, flounder, 
crabs, oysters, clams, birds, ducks, geese, shorebirds, and harbor seals.   
 
There are 22 major estuaries in Oregon; the Columbia River estuary at Astoria is the largest in area at 
approximately 80,811 acres, although most estuaries along the coast are relatively small. Some of the 
issues affecting the health of Oregon’s estuaries include increased sedimentation and nutrient loading, 
introduced nuisance species, recreational and development pressures, and low freshwater inflows.   
 
Groundwater & Ecosystems 
Groundwater dependent ecosystems support a large number of plants and animals and offer multiple 
benefits to humans, such as clean water and recreational opportunities including river rafting, and 
wildlife/bird watching.  Many cold-water salmonids thrive in Oregon because of the high quality and 
quantity of water supplied by springs and groundwater, due to a large extent to the unique geology of 
Oregon.   
 
Groundwater is susceptible to contamination from many different pollutants, including nitrates, 
especially where the water table is shallow and there are no confining units to reduce migration 
downward.  If the contaminated groundwater flows into streams and rivers, it can cause elevated nitrate 
levels in downstream water bodies, posing problems for groundwater dependent ecosystems and water 
users.  An assessment of groundwater dependent ecosystems was completed by The Nature Conservancy 
in 2011 (see brief description featured on page 43). 
 
Forests   
Oregon is comprised of 61 million acres of land.  Nearly 50 percent of the state, or 30 million acres, is 
classified as forestland.  Oregon’s forests help filter drinking water, keep water cool, provide habitat for 
diverse animal and plant species, supply oxygen, moderate temperatures and rainfall, and store 
atmospheric carbon.  Healthy forests promote soils that provide natural filtration to keep streams clean 
and water quality high.   
 
Most of Oregon’s municipal water systems use water that originates from forestlands, including those 
managed for wood production.  The quality of this source water is among the best in the nation.  At the 
state scale, data collected by DEQ between 1998 and 2007 indicates that more than 90 percent of the 
sampled sites on forestlands showed an Oregon Water Quality Index in good or excellent condition. 
 
Forests are part of the essence of Oregon, and our waters benefit from their sound management.  
However, Oregon’s forests are at risk.  For example, many federal forestlands, particularly in drier 
regions, have massive ecological restoration needs. The density of homes in private forests has doubled in 
the last decade.  Forests are being fragmented, converted to other uses, and encroached upon by 
development.  The rising expense of owning forestland and the land’s growing value as real estate create 
increasing pressure to sell private forestland for development.   
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There are solutions.  Forest diversity can offer a range of benefits when land managers emphasize 
multiple values—wood production, nature emphasis, or mixed uses.  Awareness is growing that keeping 
forests in productive forest use should be a primary goal.  Keeping forests as forests requires public 
support and investment in forestry and resource protection policies that make continued forest 
ownership an economically viable alternative to conversion.  The Forestry Program for Oregon 
emphasizes this, and the Strategy should continue supporting efforts to maintain healthy, resilient, and 
functional forested areas, in part, for the benefit of water resources.     
 
 

Enhancing Streamflows 
 
In many areas of Oregon, streamflows are very low or even non-existent during late summer months.  
Today, low streamflow conditions occur during periods of drought, intensive water use, and may be 
exacerbated by changes in precipitation patterns.  Low streamflows often mean higher water 
temperatures and increased nutrient concentrations, contributing to poorer water quality.  Changes in the 
hydrologic regime, improperly sized or misaligned culverts, and impassable dams have greatly reduced 
historically accessible habitat for many aquatic species.  Oregon needs to enhance streamflows by 
developing additional instream protections and expanding the scope and scale of its tool box. 
 
Instream Water Rights 
Oregon should help meet instream needs by establishing additional instream water rights, where needed, 
to protect both base and elevated flows, and continue to work on resolving protested instream water 
right applications.  Coordination of these new instream water right applications is needed to meet 

multiple water quality and flow needs.  For 
example, when the Oregon Department of Fish 
and Wildlife is preparing to apply for an 
instream water right, it can coordinate with the 
Oregon Department of Environmental Quality 
and the Oregon Parks and Recreation 
Department to submit a joint application (if 
warranted) to address multiple instream needs 
and run simultaneous public processes.   
 
At the completion of a TMDL, the Department of 
Environmental Quality has the opportunity to 
prepare and submit to the Water Resources 
Department an instream water right application 
for the flow amount used to calculate the TMDL. 

 
The Oregon Parks and Recreation Department has the authority to recommend the designation of 
additional rivers or segments of rivers as scenic waterways, or file for instream water rights, where 
needed, to protect recreation, fish, and wildlife uses.  Oregon has one of the most extensive scenic 
waterway systems in the country, with more than 1,100 river miles protected for the beneficial uses of 
recreation, fish and wildlife. The designation of scenic waterways is a well‐established tool that brings 
benefits to a local economy through tourism and recreation, while at the same time protecting water 
quality and quantity and other ecological values.  The last state-designated scenic waterway was 
established in 1989. 
 
Instream Transfers & Leases 
Not only can state agencies apply for water rights to protect water instream, water users with existing 
water rights can transfer water instream using several tools and programs administered by the Oregon 

Recommended Action 11.B  
Develop Additional Instream Protections 

 

How to implement this action: 
 Establish additional instream water rights where 

needed to protect flows 
 Designate scenic waterways where needed  

to protect recreation, fish, and wildlife uses 
 Expand the use of voluntary programs to restore 

streamflow 
 Expand the geographic range of flow restoration 

efforts 

 



HEALTHY  ECOSYSTEMS  

	

 

MEET  OREGON’S   INSTREAM  AND  OUT‐OF‐STREAM  NEEDS       PAGE  101  

	

In 2011, the Oregon State Marine Board and 
the Oregon Department of Fish and Wildlife 
implemented the second year of the Aquatic 

Invasive Species permit program, which 
included watercraft inspection stations and 

decontamination washes in locations 
throughout Oregon. Inspection teams 

conducted 3,600 inspections and 
intercepted six boats with zebra/quagga 
mussels; three were from Lake Michigan, 
one was from Lake Mead, one was from 
Lake Havasu, and one was a sailboat from 

the East Coast. 

Zebra Mussel; photo: Randy Westbrooks  

Water	Resources	Department.		Water	users	can	voluntarily	transfer	their	out‐of‐stream	use,	such	as	
irrigation	for	agricultural	crops,	to	instream	use,	on	a	temporary	or	permanent	basis.		The	water	user	has	
the	option	of	transferring	an	entire	water	right	instream,	or	a	portion	thereof.			
	
Oregon	is	a	leader	in	flow	restoration.		More	than	300	current	instream	leases,	instream	transfers,	and	
conserved	water	projects	have	resulted	in	the	restoration	of	nearly	1,700	cubic	feet	per	second	of	water	
instream	for	the	benefit	of	fish,	wildlife,	recreation,	and	water	quality.			
	
More	than	70	percent	of	the	water	that	is	transferred	instream	by	water	users	on	a	permanent	basis	is	
senior	in	priority,	with	some	certificates	pre‐dating	Oregon’s	1909	water	code.		One	of	the	basic	tenets	of	
instream	transfers	is	ensuring	that	other	water	users	are	not	injured	as	a	result	of	the	changes	to	the	use.			
	
The	instream	program	benefits	greatly	from	active	partnerships	with	Oregon’s	conservation	
organizations,	including	The	Freshwater	Trust,	the	Deschutes	River	Conservancy,	and	the	Klamath	Basin	
Rangeland	Trust.		Incentives	offered	by	these	organizations	and	others	can	help	landowners	remain	
productive	and	profitable,	while	also	benefitting	freshwater	ecosystems.		Instream	flow	restoration	
activities	have	predominantly	occurred	in	a	handful	of	basins,	although	streamflow	restoration	needs	
have	been	identified	in	every	basin	throughout	the	state.		Developing	and	implementing	strategies	that	
target	watersheds	with	the	highest	instream	flow	needs	is	needed	to	expand	voluntary	streamflow	
restoration	beyond	current	efforts,	on	both	public	and	private	lands.			
	
	
Preventing the Spread of Invasive Species 
	
According	to	the	Oregon	Invasive	Species	Council,	an	invasive	
species	is	a	non‐native	species	that	can	cause	economic	or	
environmental	harm	or	cause	harm	to	human	health.		It	can	be	a	
plant,	animal	or	any	other	biological	viable	species	that	enters	
an	ecosystem	beyond	its	native	range.		Invasive	species	disrupt	
the	natural	function	of	an	ecosystem	by	competing	and	
replacing	native	species	and	disrupting	the	natural	habitat.		
Oregon’s	rivers,	lakes,	and	streams	are	greatly	affected	by	their	
presence.			
	
Built	systems	are	also	negatively	affected	by	invasive	species.	
Invasive	species	can	interfere	with	water	use	by	reducing	flow	
in	irrigation	canals	and	drainage	ditches,	which	can	result	in	
flooding	and	damage	to	canal	banks,	structures	and	pumps.		
Water	treatment	and	power	plants	are	also	affected	by	invasive	
species,	which	can	cause	problems	in	water	intake	pipes,	
filtration	equipment,	and	generation	plants.			
	
Certain	species	of	cyanobacteria,	commonly	referred	to	as	blue‐
green	algae,	can	be	both	invasive	and	toxic.		It	can	form	thick	
foam	or	scum	on	the	water’s	surface	and	produces	toxins	or	
poisons	that	can	cause	serious	illness	or	death	in	pets,	livestock,	
wildlife	and	humans.		Some	of	Oregon’s	lakes	and	reservoirs	are	
experiencing	annual	blue‐green	algae	outbreaks.			
	
Invasive	species	are	already	very	costly	to	Oregon’s	economy.		A	2009	report	on	the	economics	of	invasive	
species	estimates	the	impacts	from	21	noxious	weed	species	in	Oregon	at	$125	million	per	year,	and	the	
control	costs	of	the	current	sudden	oak	death	outbreak	to	be	$7	million	annually.		
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Oregon’s state agencies and partners should support implementation of the Oregon Conservation 
Strategy’s six statewide actions aimed at preventing new introductions of invasive species, and slowing 
the scale and spread of infestations.  This can be achieved by coordinating the efforts of public agencies 
and private citizens, including the use of boat inspection stations. 
 
In addition, implementing and enforcing ballast water management regulations is needed to reduce the 
risk of introducing new aquatic invasive species.  The discharge of ballast water, used to provide vessel 

stability, may introduce aquatic non-indigenous 
species into Oregon waterways, potentially 
resulting in ecological damage, economic costs, 
and/or human health concerns.   
 
Since 2002, the Department of Environmental 
Quality has had authority under the Oregon 
Legislature to implement and enforce ballast 
water management regulations in an effort to 
reduce the risk of introducing new aquatic 
invasive species. 

 
 

Enhancing Watershed Restoration & Fish Protections 
 
Oregonians can be proud of the work that has been done to protect and restore watersheds throughout 
the state.  Tens of thousands of stream miles have been restored through riparian habitat projects, 
removal of fish passage barriers, and restoring streamflows.  All of these efforts have helped improve the 
ecological and economic health of Oregon’s communities.  Oregon’s cooperative, community-level 
approach to watershed restoration, through the Oregon Plan for Salmon and Watersheds and the creation 
of locally-formed watershed councils, has significantly improved water quality and fish habitat.  Oregon 
should build upon this good work to further enhance watershed restoration and fish protection efforts. 
 
Fish Passage and Screening 
Before Oregon was officially recognized as a state, natural resource managers were concerned with 
providing stream passage for migratory fish. Barriers such as dams, dikes, road fill, and culverts change 
hydrological conditions and alter natural flow regimes. Many of these artificial obstructions create a 
drastic change in water surface elevation from one side of the structure to the other. Misaligned or 
improperly sized culverts can prevent fish passage, alter transport of sediment and wood, and create an 
uneven distribution of habitat.  
 
The Oregon Department of Fish and Wildlife works with owners or operators in several ways to address 
barriers to fish passage. Recognizing the unique nature of migratory fish in the Pacific Northwest, many 
other agencies and organizations are also working on addressing fish passage barriers.  Just recently, the 
Oregon Department of Fish and Wildlife worked with several partners at the local, state and federal level 
to compile data on fish passage barriers throughout the state.   
 
Compiling this data is a first step in a long-term process to fill existing data gaps related to fish passage 
and fish habitat distribution, with the hope of integrating the two datasets to further fish passage 
restoration opportunities. 
 
This initial effort resulted in the identification of more than 30,700 barriers to fish passage, which 
includes both natural (waterfalls, steep gradients, etc.) and artificial obstructions (dams, bridges, culverts, 
etc.).  More than 75 percent of the barriers that were compiled are culverts.  

Recommended Action 11.C  
Prevent and Eradicate Invasive Species 

 

How to implement this action: 
 Support the Oregon Conservation Strategy’s six 

state-wide actions to prevent new introductions, and 
decrease the scale and spread of infestations 

 Implement and enforce ballast water management 
regulations 

 



HEALTHY  ECOSYSTEMS  

	

 

MEET  OREGON’S   INSTREAM  AND  OUT‐OF‐STREAM  NEEDS       PAGE  103  

	

Bridge 
Cascade 
Culvert 
Dam 
Ford 

Natural waterfall 
Other known barrier 
Tide gate 
Unknown 
Weir/still 

Types of Fish Passage Barriers 

Oregon Fish Passage Barrier Dataset 
Some	of	the	barriers	identified	are	passable,	
others	are	partially	blocking	or	completely	
blocking	passage,	and	for	a	large	percentage—
43	percent—it	is	unknown	whether	these	
barriers	are	passable	or	not.			
	
Although	significant	progress	has	been	made	to	
compile	data	on	fish	passage	barriers	and	fish	
habitat	distribution,	more	work	is	needed.		Data	
gaps	in	the	coverage	still	exist,	and	several	local,	
county,	and	federal	agency	inventories	still	need	
to	be	incorporated	into	the	compilation.			
	
Fish Screening:  Another	aspect	of	fish	protection	
is	fish	screening,	an	important	part	of	the	
Oregon	Plan’s	efforts	for	the	protection,	restora‐
tion,	and	recovery	of	native	migratory	fish,	such	
as	salmon	and	steelhead.	Fish	screening	can	
significantly	reduce	juvenile	fish	mortality	at	
water	diversions	by	preventing	fish	from	
entering	diversion	ditches,	machinery,	or	
irrigated	fields.	The	Oregon	Department	of	Fish	
and	Wildlife	operates	the	state’s	fish	screening	
program	and	has	helped	install	more	than	1,400	
fish	screens	through	its	cost‐share	program.		Since	the	early	1990’s,	the	State	has	required	fish	passage,	
bypass	devices,	or	fish	screening	as	a	condition	of	approval	for	surface	water	permits	and	transfers.			
	
The	State	should	continue	to	support	fish	passage	and	screening	efforts.		This	can	be	done	through	using	
funds	from	Oregon’s	Fish	Screening	and	Passage	Cost	Sharing	Program,	and	working	with	other	state	and	
federal	funding	partners.		Replacing	culverts	with	bridges,	installing	larger	culverts,	constructing	
fishways,	stabilizing	road	fill	material,	and	retiring	obsolete	and	push‐up	dams	are	all	techniques	
employed	in	Oregon	today	and	should	continue	to	be	encouraged.			
	
The Oregon Plan for Salmon and Watersheds  
The	Oregon	Plan	for	Salmon	and	Watersheds	(the	“Oregon	Plan”),	mentioned	earlier,	is	a	statewide	
initiative	launched	in	1997	to	help	restore	healthy	watersheds	that	support	the	economy	and	the	quality	
of	life	in	Oregon.		The	Oregon	Plan	has	a	strong	focus	on	salmon,	largely	because	of	the	significant	cultural,	
economic,	and	recreational	importance	to	Oregonians—and	because	they	are	important	indicators	of	
watershed	health.		The	Oregon	Plan	organizes	specific	actions—called	"measures"—around	factors	that	
contribute	to	the	decline	in	fish	populations	and	watershed	health.		Many	of	these	measures	focus	on	
voluntary	actions	to	improve	water	quality	and	quantity	and	restore	habitat.		The	voluntary	actions	and	
willingness	of	private	citizens	to	implement	restoration	projects	has	been	and	will	continue	to	be	
fundamental	to	the	success	of	the	Oregon	Plan	for	Salmon	and	Watersheds.			
	
Landowners	and	other	private	citizens,	community	organizations,	interest	groups,	and	all	levels	of	
government	come	together	to	organize,	fund,	and	implement	these	measures	in	a	coordinated	manner.		
Oregon’s	watershed	councils	and	soil	and	water	conservation	districts	(SWCD’s)	assist	landowners	with	
projects	and	lead	restoration	efforts	in	many	watersheds	throughout	the	state.		The	Oregon	Plan	has	
bolstered	interagency	and	state‐federal	coordination	and	collaboration.		In	2002,	for	example,	the	Oregon	
Water	Resources	Department	and	the	Oregon	Department	of	Fish	and	Wildlife	completed	a	joint	project	
that	identifies	priority	areas	for	streamflow	restoration	in	basins	throughout	the	state.		These	priority	
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areas	represent	watersheds	in	which	there	is	a	combination	of	need	and	opportunity	for	flow	restoration	
to	support	fish	recovery	efforts	under	the	Oregon	Plan	for	Salmon	and	Watersheds.			
	
Along	with	the	Oregon	Watershed	Enhancement	Board,	several	state	agencies,	federal	agencies	and	non‐
profit	organizations	provide	financial	assistance	for	these	restoration	projects.		The	USDA	Natural	
Resources	Conservation	Service,	National	Fish	and	Wildlife	Foundation,	the	Oregon	Departments	of	Fish	
and	Wildlife	and	Environmental	Quality,	the	U.S.	Environmental	Protection	Agency,	the	U.S.	Forest	
Service,	and	the	U.S.	Fish	and	Wildlife	Service	are	actively	funding	watershed	restoration	projects	
throughout	the	state.		As	part	of	its	responsibilities,	the	Bonneville	Power	Administration	funds	regional	
efforts	to	protect	and	enhance	fish	and	wildlife	populations	affected	by	federal	dams	in	the	Columbia	
River	Basin.	
	
	

 
Les Perkins,  

Farmers Conservation Alliance 

The Farmers Screen 
There are an estimated 76,000 surface water diversions in 
Oregon, supplying water for irrigation, municipal water 
supplies, power generation, and other uses. Fish screens are 
devices placed at diversions to prevent the fish, organic 
debris, and sediment that are naturally carried along in a 
river system from entering the diversion. When a diversion is 
unscreened or improperly screened, it can cause problems 
for fish populations and the water user alike. With the great 
diversity of terrain and hydraulic conditions at all of Oregon’s 
water diversions, a full portfolio of screening technologies is 
needed to ensure an optimal match for each site.  
 
In an effort to reduce their operation and maintenance costs, 
protect fish, and keep their canals free of debris, Farmers 
Irrigation District (FID) in Hood River spent ten years 
developing a new kind of horizontal, flat‐plate fish screen 
now known as the Farmers Screen.  FID licensed the Farmers 
Screen technology to the non‐profit social enterprise 
Farmers Conservation Alliance (FCA), also based in Hood 
River, so that revenue from sales of the technology could be 
invested into other solutions that benefit both fish and 
farms.  
 
The Farmers Screen is unique in that it has no moving parts and no power requirement and is substantially self‐
cleaning.  After years of biological testing proving the technology is safe for fish at all life stages, and several 
demonstration projects proving cost‐saving benefits to farmers throughout Oregon, the Farmers Screen 
received federal approval in 2011 from the National Marine Fisheries Service.  
 
As of June 2012, Farmers Screen installations in Oregon, Idaho, Wyoming, and Montana have converted a 
total of 484.2 cubic feet per second of diverted water to fish‐friendly status, opening 167.7 river miles for safe 
fish passage while saving landowners a total of $493,700 annually in avoided operation and maintenance costs. 

 
 
 
 

15 cfs modular Farmers Screen near Parkdale, OR 

160 cfs dual Farmers Screen near Sisters, OR 
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The Oregon Conservation Strategy   
The Oregon Conservation Strategy, touched upon earlier in the invasive species discussion, was 
developed in 2006.  It is broader in scope than the Oregon Plan and provides a blueprint and action plan 
for the long-term conservation of Oregon’s native fish and wildlife and their habitats.  It takes a non-
regulatory, statewide approach to conservation.  It also recognizes that conservation issues vary by 
region and requires conservation actions be tailored to the unique needs of the fish, wildlife and human 
communities that coexist throughout Oregon.  The Oregon Conservation Strategy engages citizens in 
monitoring key species and attributes of ecosystems, and by measuring the effectiveness of conservation 
actions.   

 
Future conservation efforts should be enhanced 
by continuing to implement and build upon the 
successful collaborative efforts of the Oregon 
Plan for Salmon and Watersheds, the Oregon 
Conservation Strategy, Northwest Power and 
Conservation Council’s Strategy for Salmon, 
Conservation and Recovery Plans and Biological 
Opinions, and water quality implementation 
plans. The Integrated Water Resources Strategy 
should be used to strengthen and forge new 
partnerships. 
 
 

 
Chris Park and Trish Carroll, 

U.S. Forest Service 
Restoration after Mining: Many Hands Reclaim Sucker Creek, Josephine County 
In 2011, the Siskiyou National Forest and its partners completed Phase II of the Sucker Creek Channel and 
Floodplain Restoration project. The project focused on a half-mile section of Sucker Creek that had been 
heavily altered by previous gravel mining on both private and U.S. Forest Service managed lands in Josephine 

County.  Past mining activities had affected habitat, introducing 
higher temperatures and sediment and affecting coho and Chinook 
salmon, steelhead, and other native fish.   
 
A variety of partners (The Forest Service, Oregon Watershed 
Enhancement Board, Ecotrust/Whole Watershed Restoration 
Initiative, Oregon Department of Environmental Quality, landowner 
Carlon Gravel Pit, LLC, and Illinois Valley Watershed Council) pitched 
in with grants, technical expertise and other support.   
 
Partners constructed a new mainstem channel through mine tailings 
to create the pattern, dimension, and profile appropriate to the 
stream and valley type.  They also placed large wood complexes in 
the channel and added floodplain and spawning gravels and boulders; 
planted native trees and shrubs; restored floodplain connectivity; and 
constructed habitat features including pools, riffles, runs, and glides.  
The long-term anticipated outcome of this project includes increasing 
the quantity and quality of habitat.   
 
Already, successes are evident (see photo insert).  This project won 
awards for mining reclamation in 2011.

Pre-Project:   Road and mine tailing 

Post-Project:  Downstream view 
immediately after channel construction 

How to implement this action: 
 Remove fish passage barriers and support fish 

screening efforts by implementing actions in 
Oregon’s Conservation Strategy 

 Build upon existing ecological planning and 
restoration efforts 

 

Recommended Action 11.D  
Protect and Restore Instream Habitat  
and Habitat Access for Fish and Wildlife 
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CRITICAL ISSUE:  PUBLIC HEALTH AND WATER 

Wallowa Lake, Wallowa County Willamette River near Buena Vista, Polk County 
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Municipal water providers in 
Oregon deliver safe drinking 
water to approximately 88 

percent of the state’s population. 

Bandon Beach, Coos County 

Photos: Gary Halvorson, Oregon State Archives  
Oregon has a collective responsibility for protecting and managing water resources to ensure the health 
of its citizens.  Part of this responsibility is ensuring that every citizen is treated fairly—regardless of race, 
culture, or income during the development of environmental laws, regulations, and policies.  Oregon’s 
natural resource agencies are committed to the principles of environmental justice—where equal 
protection from environmental and health hazards exists, and there is meaningful public participation in 
decisions that affect the environment in which people live, work, learn, practice spirituality, and play. In 
Oregon, adhering to the principles of environmental justice means that all persons affected by the state’s 
natural resource decisions have a voice in those decisions, particularly members of minority or low 
income communities, tribal communities, and those traditionally under-represented in public processes.   
 
The tools we use to protect public health, within the context of water management, are shared among 
many entities.  The Oregon Health Authority and water system operators throughout the state are 
instrumental in making sure the water that enters our homes is safe for consumption and use.  Other 
agencies, such at the Department of Environmental Quality, are working with partners to reduce toxics in 
the environment, clean up contaminated or hazardous sites, and ensure that the fish we consume are safe 
for all Oregonians.  The Oregon Health Authority and the Oregon Department of Agriculture issue 
advisories when it is unsafe for recreational water activities at Oregon’s beaches and lakes, or when fish 
and shellfish consumed from various Oregon’s waters should be limited.  Both agencies work with several 
other state, federal, and municipal agencies to keep the public informed. 
 
 

Drinking Water
 
On average, a person will consume more than a quart of water each 
day.  Some drinking water contaminants, such as bacteria, can cause 
acute health effects that generally occur within a few hours or days.  
Prolonged exposure of chemical contaminants, such as lead or 
arsenic, can cause cancer or organ damage.  Drinking water is 
vulnerable to contamination from many potential threats.  The Safe 
Drinking Water Act and its provisions are critical for protecting 
public health and drinking water. 
 
Oregon should increase efforts to consult with and educate public 
water suppliers on safe drinking water regulations, contaminant 
standards, source water treatment options, and best practices to 
help prevent drinking water contamination. In particular, efforts 
should be expanded to support Oregon’s smaller public water 
systems. 
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Recommended Action 12.A 
Ensure the Safety of Oregon’s Drinking Water  

 

How to implement this action: 
 Assist public water suppliers; support small public 

water systems 
 Protect drinking water sources 
 Monitor public drinking water for contaminants of 

emerging concern 
 Encourage water providers to join the Oregon 

Water/Wastewater Agency Response Network 
 Increase domestic well testing 

 

Source Water Assessments 
From 1998 to 2006, the Oregon Health Authority and the Department of Environmental Quality 
completed source water assessments for more than 2,400 public water systems in Oregon.  The 
assessments include a delineation of the geographic area that supplies the public water system and 
information on potential contamination risks, natural and human-caused.  This information is a valuable 
tool for safeguarding drinking water protection areas. 
 
Land Use Planning Goal 5 requires communities to protect these drinking water sources, once they have 
been identified as resources.  State and local governments should further collaborate on drinking water 
source pollution prevention efforts.  Protection efforts should be enhanced by providing federal Safe 
Drinking Water Act revolving loan funds for source water protection projects.   
  
Contaminants of Emerging Concern  
Some chemicals that previously had not been detected are now being detected.  These are often generally 
referred to as “contaminants of emerging concern” (CECs) because the risk to human health and the 
environment associated with their presence, frequency of occurrence, or source may not be known.  State 
and federal agencies are working to improve the understanding of a number of CECs, particularly 
pharmaceuticals, personal care products, and perfluorinated compounds, among others. 
 
Oregon should consider increased monitoring of public drinking water for contaminants of emerging 
concern.  Monitoring can determine occurrence/concentration of contaminants, and if or how such 
contaminants pose individual, cumulative, or synergistic health risks to the public.  These data could be 
used in conjunction with U.S. EPA’s Unregulated Contaminant Monitoring Rule data to evaluate 
connections among source sensitivity, potential contaminant sources in the area, and overall system 
vulnerability to contamination.  Monitoring would also provide better information on the public health 
impacts of these contaminants in Oregon.   
 
Drinking Water Emergencies   
Oregon’s statewide emergency response system should be designed to quickly respond to drinking water 
emergencies.  All water providers should be encouraged to join the Oregon Water/Wastewater Agency 
Response Network, a statewide mutual aid agreement specific to water and wastewater agencies that 
provides access to equipment and personnel.  Drinking water providers should also partner with other 
regional networks and organizations.  The  Regional Disaster Preparedness Organization (UASI Region), 
and the Regional Water Providers Consortium 
in the Portland Metro area are two such 
networks that can help with development of 
regional emergency preparedness, response 
and recovery, and coordination of resources.   
 
Water Quality & Domestic Wells  
The Safe Drinking Water Act covers public 
water systems; however, it does not regulate 
private wells providing water for fewer than 25 
individuals.  In rural areas, private wells are 
often used as a source for water.  In fact, more 
than 90 percent of people living in rural areas 
rely on groundwater from such wells to meet 
their drinking water needs.    
 
In Oregon, the owner of a property with a private well must test for nitrate, coliform, and arsenic if the 
property is being sold or changing ownership.  California, Colorado, Georgia, Idaho, Indiana, Oregon, 
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Pennsylvania, Washington, and Wisconsin have been identified as having the highest nitrate 
concentrations in shallow groundwater in the United States.  Of these states, only Oregon has enacted 
legislation that requires private well testing at the point of a real estate transaction. 
 
While Oregon’s Domestic Well Testing Act requires collection of nitrate, coliform, and arsenic data during 
the sale of a property, there is currently no authority to enforce the requirement.  Public health officials 
estimate a 10 to 20 percent compliance rate.  Mechanisms to increase domestic well testing are needed, 
along with resources to help educate and train homeowners on water quality testing of private wells (see 
also Recommended Action 8.C., Promote Community Education and Training Opportunities). 
 
 

Toxics and Other Pollutants 
 
Protecting Oregonians from the impacts of toxic pollutants is one of the top priorities for the Oregon 
Department of Environmental Quality. Thousands of toxic chemicals are in products that individuals and 
businesses use daily. Old chemicals that may not be used today but are stored in homes, schools and 
businesses also pose risks. Whether used in their raw form or in products, these chemicals can be 
released into Oregon's air, water and land as toxic pollutants in a variety of ways. Once in the 
environment, toxic pollutants can adversely affect the health of people and other living organisms. 
 
Toxics Reduction Strategy 
The Oregon Department of Environmental Quality is developing a toxics reduction strategy that will 
identify reduction options that address a range of toxic pollutants that move among air, land, and 
water.  DEQ’s strategy will increase the efficiency of reduction efforts while ensuring Oregon addresses 
the problem comprehensively.  It will place an emphasis on reducing toxic pollutants at the source, rather 
than managing them after they are released.   
 
Oregon DEQ completed a draft of its Toxics Reduction Strategy in December 2011 and hopes to finalize it 
by Fall 2012.  In addition, Executive Order No. 12-05 (“Environmentally Friendly Purchasing and Product 
Design”) signed by Governor Kitzhaber in April of 2012 provides additional support for DEQ’s Toxics 
Reduction Strategy by focusing the work of other state agencies on achieving toxics reduction goals.   In 
addition, the Executive Order will result in Oregon’s state agencies and universities having a set of 
guidelines for purchasing and using less toxic chemicals within building materials, electronics, cleaning 
products and other items.  Making the implementation of DEQ’s Toxics Reduction Strategy and the 
Executive Order a priority will also allow agencies, businesses and academic institutions to advance green 
chemistry efforts, and promote alternatives to priority toxic chemicals that reduce environmental and 
health impacts in addition to producing potential economic benefits.   
 
Water Quality Pesticide Management Plan 
An important task for managing toxics is to implement the statewide Water Quality Pesticide 
Management Plan.  Led by the Oregon Department of Agriculture, a team composed of representatives 
from the Oregon Department of Forestry, Oregon Department of Environmental Quality, Oregon Health 
Authority, and Oregon State University implements this plan, which calls for coordination of agency and 
stakeholder activities to: 

 select and prioritize pesticides of interest and pesticides of concern; 
 establish water quality guidelines and reference points;  
 watershed vulnerability assessments;  
 design, conduct, and guide monitoring efforts (including the Pesticide Stewardship Partnership 

Program monitoring);  
 recommend and facilitate management options; and 
 develop communication strategies.   
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Oregon should commit to implementing the Pesticide Management Plan to make water quality programs 
across the state more consistent and resource efficient. 
 
Pesticide Stewardship Partnerships   
Since 2000, Oregon DEQ has used a voluntary, collaborative approach called Pesticide Stewardship 
Partnerships (PSPs) to identify problems and improve water quality associated with pesticide use at the 
local level. DEQ partners with OSU Extension, soil and water conservation districts, watershed councils, 
grower groups, tribes, and the Oregon Departments of Agriculture and Forestry. The PSPs are funded 
largely through federal grants and use local expertise in combination with water quality sampling and 
toxicology expertise of DEQ to encourage and support voluntary changes that result in measurable 
environmental improvements.  The Water Quality Pesticide Management Team helps guide these local 
partnerships and assists in the interpretation of the monitoring data.   
 
Currently there are eight partnerships in seven watershed areas.  The eight include Hood River; Mill 
Creek and Fifteenmile Creek (in Wasco County); the Walla Walla River; Clackamas River; Pudding River; 
Yamhill River (Yamhill Pesticide Stewardship Partnership for rural and urban areas, and South Yamhill 
River Pesticide Stewardship Partnership, for a forested area of the watershed); and the Amazon Creek 
watershed project in Eugene.  
 
The first partnerships implemented (Hood River and Mill 
Creek Basins) have shown substantial improvements in 
water quality associated with changes in pesticide 
management practices in response to monitoring data. The 
Hood River and Mill Creek successes show the Pesticide 
Stewardship Partnership approach could be an effective, 
timely alternative to traditional regulatory approaches 
dealing with “non point” sources of chemicals in water.  
Oregon should continue supporting the collaborative efforts 
of Pesticide Stewardship Partnerships. 
 
Hazardous Waste Collection – Pesticides & Medications 
Keeping pollutants out of the water, rather than treating it later, is certainly the easiest way to protect 
water quality.   Proper disposal of unused or outdated chemicals can help prevent pollutants from 
entering Oregon’s waterways.  For example, pesticides that are stored in deteriorating containers may 
lead to spills or leaks with potentially significant impacts to surface water and groundwater.   
 
Legacy pesticide collection events around Oregon provide an opportunity to bring pesticides that are no 
longer used to a central location to properly dispose of them for free or at a reduced charge.  These 
collection events help to remove old or unusable pesticides that pose a direct threat to Oregon’s water 
quality.  Since 2006, nearly 209,500 pounds of pesticides have been collected from agriculture pesticide 
collection events, in coordination with Pesticide Stewardship Partnership projects and other collaborative 
water quality improvement programs.  Three counties—Hood, Sherman, and Wasco County—operate 
permanent hazardous waste collection facilities, offering free agriculture pesticide collection for local 
farmers and ranchers. 
 
Like pesticides, unused medications can pose problems for Oregon’s water resources.  Often times, 
unused or expired medications are disposed of by flushing down drains in homes, care facilities, medical 
clinics, doctors’ offices, and hospitals.  In one recent national study, scientists analyzed streams for 95 
different organic wastewater contaminants, including pharmaceutical compounds.  One or more of these 
wastewater contaminants appeared in 80 percent of the streams.  Risks posed to aquatic organisms by 
long-term exposure to various pharmaceutical compounds are unknown.  

  P
h

o
to

:  M
ario

n
 C

o
u

n
ty S

o
il &

 W
ate

r C
o

n
servatio

n
 D

istrict 

 

Spray equipment demonstration at  
pesticide drift reduction workshop,  

Pudding River Watershed. 
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Wastewater treatment plants and septic systems usually do not treat or only partially treat 
pharmaceuticals, allowing certain chemical compounds to reach surface water or groundwater resources. 
Drugs of concern include controlled and non-controlled prescription drugs, as well as over-the-counter 
medications.  Proper management of these drugs reduces avoidable poisoning of both children and 
adults; prevents intentional misuse of unwanted prescription drugs, especially by teenagers; and protects 
water quality and fish. 
 
Oregon should continue to establish and fund “take back programs” for unused and outdated chemicals.  
These include pharmaceutical take-back programs for communities, pesticide collection events for 
farmers, ranchers, and homeowners, and other hazardous waste collection events or facilities. 
 
Contaminated or Hazardous Sites 
Sites, facilities, or structures originating as industrial, military, transportation, energy or other uses may 
be in such condition that they pose a serious or imminent hazard of emitting or discharging substantial 
amounts of toxics or other pollutants to water resources.  Oregon should continue identifying and 
addressing hazardous or contaminated sites and all immediate legal means and enforcement mechanisms 
should be employed to prevent such emissions or discharges before they occur.  Continuing to provide 
technical and financial assistance to clean up existing contaminated sites that affect groundwater or 
surface water is also needed.   
 
Addressing existing hazardous and contaminated sites is not only important for protecting environmental 
and public health, it can lead to future economic development opportunities for local communities.  The 
redevelopment of brownfields—sites where future use may be complicated by the presence or potential 

presence of a hazardous substance, pollutant, or 
contaminant—is changing the way 
contaminated property is perceived and 
addressed.  With an estimated 450,000 
brownfields in the United States today, there 
are many opportunities to make contaminated 
properties economically viable for a variety of 
purposes and uses.   
 
In Oregon, brownfields have been cleaned up 
and revitalized into an urban community 
garden, additional facilities for a Portland-area 
college, and a food bank operations center and 
thrift store in a rural Oregon community.   
Although these are just a few examples, the 
economic opportunities are many for 
brownfields redevelopment.   Assessing current 
exposures, preventing future exposures to 
contamination, and ensuring that 
environmental justice and community health 
concerns are integrated throughout 

the redevelopment and reuse planning process is an important component of brownfields 
redevelopment.   Oregon should continue to focus efforts on addressing hazardous and contaminated 
sites, while looking at opportunities to further economic development. 
 
Monitoring Recreational Waters and Informing the Public 
When locally caught fish and shellfish accumulate toxic chemicals because of spills or toxic algae blooms 
they pose health risks to those who consume them.  The Oregon Department of Environmental Quality 
establishes the level of protection needed to ensure public health, by setting water quality standards and 

Recommended Action 12.B 
Reduce the Use of and Exposure to Toxics  
and Other Pollutants  

 
How to implement this action: 
 Finalize and implement DEQ’s Toxics Reduction 

Strategy  
 Implement green chemistry executive order, 

including revising purchasing practices related to 
toxic chemicals 

 Implement Water Quality Pesticide  
Management Plan 

 Support Pesticide Stewardship Partnerships 
 Establish and fund “take back programs”  
 Continue to identify and address hazardous or  

contaminated sites, including brownfields 
 Prevent blue-green algae from forming beyond 

natural background levels 
 Monitor recreational waters and inform the public  

when contaminants are present 
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establishing fish consumption rates that are safe for humans.  DEQ recently worked with tribes, agency 
partners, and other stakeholders to revise the fish consumption rate and Oregon’s water quality 
standards.  These standards represent the most stringent human health criteria in the nation.   
 
With millions of people participating in recreational activities each year, whether to harvest shellfish, 
catch local fish, swim or boat at a favorite lake, or play along Oregon’s coastline, it is important to notify 
the public with any health or safety concerns.  State agencies use a variety of approaches and tools to 
protect people living, working and playing near Oregon's beaches, rivers, lakes, and other water bodies.   
 
Issuing fish and shellfish consumption advisories is one such tool used by Oregon’s natural resource 
agencies.  The Oregon Health Authority issues fish consumption advisories, due primarily to moderate-to-
high mercury levels or PCB’s (polychlorinated biphenyls) found in locally caught fish.  Today, there are 19 
different water bodies where fish consumption advisories exist.   
 
The Oregon Department of Agriculture and the Oregon Department of Fish and Wildlife jointly issue 
shellfish safety closures to protect recreational shellfish harvesters from consuming clams or mussels 
contaminated with harmful biotoxins.  Shellfish can be contaminated by natural events such as harmful 
algae blooms or man-made events such as sewage spills.  The presence of marine biotoxins is the most 
common reason for shellfish closures in Oregon’s coastal waters.  Biotoxins can cause mild to severe 
health problems for consumers.  The Oregon Department of Agriculture also maintains an online site with 
biotoxin results, recent news releases, and encourages the public to call the shellfish safety hotline before 
harvesting.  
 
Oregon Harmful Algae Bloom Surveillance Program:  Public health and safety concerns associated with 
recreational use of lakes and other waters have been growing over the past several years.  When toxic 
algae blooms are detected in the water, the Oregon Harmful Algae Bloom Surveillance program advises 
the public to avoid recreational contact with water, such as swimming, wading, or water‐skiing.    
 
Advisories are only issued for lakes, reservoirs, and rivers where a lab has verified the presence of a 
harmful algae bloom.  Only a fraction of Oregon’s many water bodies are monitored.  In 2010, twenty-two 
algae-related health advisories were issued throughout Oregon, as compared to 6 in 2005.  Advisories 
were in effect for 272 days compared to 193 days in 2009.  The increase could indicate that cyanobacteria 
blooms are increasing in severity, but may also reflect enhanced surveillance efforts among local, state, 
and federal partners.   
 
Key actions include preventing blue-green algae from forming in lakes, streams and ponds beyond natural 
background levels.  Blue-green algae, or cyanobacteria, can irritate skin, cause liver malfunction, or affect 
the nervous system.  They thrive in warm, stagnant waters that have significant concentrations of 
nutrients, particularly phosphorus.  Steps should be taken to control phosphorous from entering the 
water body through fertilizer runoff, septic systems, and other sources.  Additional prevention techniques 
include increasing water flow through the lake or reservoir, artificial circulation of water within the 
reservoir, and improved watershed management.  
 
The Oregon Beach Monitoring Program:  This program monitors recreational water quality at ocean 
beaches.  Marine waters are tested for the bacterium enterococcus, which is an indicator of the presence 
of other illness-causing organisms.  Enterococcus has been shown to have a greater correlation with 
swimming-associated illnesses than other bacterial organisms.  Enterococcus is present in human and 
animal waste and can enter marine waters from a variety of sources such as streams and creeks, 
stormwater runoff, animal and seabird waste, failing septic systems, sewage treatment plant spills, or 
boating waste.  When bacteria levels are above normal, a water contact advisory is issued.   
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EPA Approved 
TMDL Report In-Progress (Data analysis & reporting writing phases) 
TMDL Initiated (Initial scoping & data collection phase) 
TMDL Not Started (Minimal or no activity) 
No TMDL Necessary (No 303(d) listings) 

 

TMDL Development Status for 303(d) Listed Waters 

Updated June 2012 

The goal of the program is to protect public health by providing information about water quality, 
strengthening water quality standards at beaches, and promoting scientific research.  The public can sign 
up for email alerts to receive notices when advisories have been issued at certain beaches. 
 
While the Beach Act currently provides funding from the U.S. Environmental Protection Agency to 
monitor ocean beaches for fecal contamination and the National Oceanic and Atmospheric Administration 
currently provides funding to monitor the coast and recreational shellfish for cyanobacteria, given the 
current federal budget environment, these and similar programs are at risk of being eliminated.   
 
Additionally, there is no ongoing funding commitment at any level to monitor freshwater recreational 
areas and inform the public regarding exposures.  Oregon needs to continue monitoring recreational 
waters at its beaches, and within its rivers and lakes, in order to be able to inform the public when 
contaminants are present. 
 
 

Implementing Water Quality Pollution Control Plans 
  
Oregon’s long history of assessing and reporting on the conditions of Oregon’s waters began in 1938 
when the Oregon State Sanitory Authority (now the Oregon Department of Environmental Quality) was 
established as a result of a citizen initiative. 
 
Today, Oregon’s Total Maximum Daily Load 
(TMDL) Program is an important tool for 
managing water quality.  A TMDL describes 
the maximum amount of pollutants allowed 
from municipal, industrial, commercial, and 
surface runoff sources, including natural 
background that can enter waterways 
without violating clean water standards. 
The Oregon Department of Environmental 
Quality recently completed 1,153 TMDLs in 
Oregon (see accompanying map).   
 
It is important to continue developing and 
implementing Total Maximum Daily Load 
plans for water bodies that do not meet 
water quality standards. This includes 
developing TMDLs for remaining water 
bodies and pollutants on Oregon’s 303(d) 
list and for those added in the future, in 
accordance with the federal Clean Water 
Act. It also includes reviewing and updating 
existing TMDLs and providing oversight to 
ensure that TMDL implementation 
measures are effective.   
 
Nonpoint Sources of Pollution 
A nonpoint source (NPS) of pollution is any pollution entering a waterbody that does not come directly 
from a pipe.  Nonpoint source pollution, unlike end-of-pipe pollution from industrial and sewage 
treatment plants, comes from many diffuse sources, including runoff from agricultural, forest and 
ranching activities, construction sites, home landscaping and road surfaces. 
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Oregon's NPS Program is an important part of the state's water pollution control programs because for 
some pollutants, nonpoint sources of pollution are the major sources of pollution to a waterbody.  In 
2010, Oregon awarded more than $1.38 million in Section 319 grants to 33 projects to address nonpoint 
source pollution.  Funding through 319 grants is used to implement best management practices, to 
support TMDL implementation plans and Pesticide Stewardship Partnerships throughout the state, and 
for educational or informational outreach efforts. 
 
Oregon will need to continue assisting landowners with the management of non-point source pollution 
across all land uses (e.g., urban, agriculture, forestry) to ensure the protection of surface water and 
groundwater.  This can be done by building upon the Forest Practices Act and local Agricultural Water 
Quality Management Plans to ensure compliance with water quality standards and TMDL load allocations.  
Oregon should increase monitoring to ensure the efficacy of forestry and agricultural best management 
practices. 
 
Stormwater in Urban Areas   
As discussed earlier, within the context of land use and low impact development techniques, stormwater 
runoff often contains pollutants that can adversely affect water quality.  National Pollutant Discharge 
Elimination System (NPDES) permits are 
required for stormwater discharges to surface 
waters from construction for industrial 
activities and municipalities if stormwater 
from rain or snow melt leaves the site through 
a "point source" and reaches surface waters 
either directly or through storm drainage. 
 
A municipal separate storm sewer system, or 
“MS4”, is a conveyance or system of 
conveyances (e.g., roads with drainage 
systems, municipal streets, catch basins, curbs, 
gutters, manmade channels or storm drains) 
owned or operated by a governmental entity 
that discharges to waters of the State.  Sources that need to obtain an NPDES MS4 permit are classified as 
either "Phase I" or "Phase II."  Phase I NPDES MS4s are those with populations greater than 100,000, 
while regulated Phase II (or "small") MS4s serve populations less than 100,000 located within Census 
Bureau-defined Urbanized Areas. Federal regulations also provide EPA and the states the discretion to 
require other MS4s outside of urbanized areas to apply for a permit. 
 
Oregon needs to ensure the effective management and oversight of stormwater in urbanized areas 
through the implementation of NPDES MS4 permits, TMDL Implementation Plans for Urban Designated 
Management Agencies, or through comparable voluntary plans.   
 
Septic Systems in Rural Areas
State law provides the Oregon Department of Environmental Quality with regulatory authority over on‐
site sewage treatment and disposal.  More than one million Oregonians, or about 35 percent of the state's 
population, use on‐site sewage systems, also known as septic systems.  Most of these are single‐family 
homes in rural areas without access to community sewer systems.  
 
A failing septic system increases the risk of contamination of both surface water and groundwater and 
can be a public health hazard.  Septic systems are required to be inspected at the time of construction to 
ensure they are correctly installed and functioning properly.  Businesses that install septic systems or 
provide pumping services are regulated through a statewide licensing program.  DEQ provides direct 
service for on‐site system permitting and installation in 14 counties around the state.  These include 

Recommended Action 12.C 
Implement Water Quality Pollution Control Plans  
 

How to implement this action: 
 Continue to develop and implement TMDLs for water 

bodies that do not meet water quality standards 
 Continue to address nonpoint sources of pollution 

across all land uses; increase monitoring 
 Ensure effective management and oversight of 

stormwater in urbanized areas 
 Assist communities with septic system challenges 

 
 



P U B L IC  H E A L T H  A N D W A T E R  

 

  

P A G E  114       M E E T  O R E G O N ’S  IN S T R E A M  A N D  O U T -O F-S T R E A M  N E E DS  

 

CRITICAL ISSUE:   FUNDING FOR OREGON’S WATER 

Trojan Park, Columbia County Waldo Lake, Lane County Sixes River, Curry County 
Photos: Gary Halvorson, Oregon State Archives 

Clatsop, Coos, Douglas, Josephine, Baker, Grant, Gilliam, Harney, Lake, Morrow, Umatilla, Union, Wallowa, 
and Wheeler counties.  The 22 remaining Oregon counties manage the program through local 
governments under contract and oversight from the state.  Oregon should continue to provide technical 
and funding assistance to landowners who need to replace or repair failing septic systems.  Similar 
assistance should be provided to communities needing to address public health or water quality problems 
associated with individual subsurface sewage disposal systems.  
 
 
 

 
The Strategy lays out an extensive blueprint of actions that the State and its partners can undertake to 
better understand and meet instream and out-of-stream needs now and into the future.  Implementing 
every action in its entirety would be cost prohibitive in today’s economy.  It is instructive to learn about 
how other states have approached funding these types of actions and work in recent years.  Many other 
western states have invested heavily in water-related planning, operations, and projects, even in dire 
economic times.  
 
This section lays out funding needs in three fundamental categories: implementing Oregon’s Integrated 
Water Resources Strategy at the state and local level, managing water resources at the state level, and 
assisting with local water projects. 
 
 

Funding an Integrated Water Resources Strategy  
 
Limited funding was available to develop the state’s Integrated Water Resources Strategy in 2009-11 and 
again in 2011-13.  Two limited duration positions were used to convene and manage the public process, 

oversee the scientific and technical work 
products, and develop and produce the content 
of the Strategy.   
 
The Water Resources Department is required to 
update the Strategy every five years.  This 
allows the State to evaluate whether we are 
achieving our goals of improving our 
understanding of Oregon’s water resources, and 
meeting our instream and out-of-stream water 

needs.  Implementation also includes development of further project details for legislative action, 
fulfillment of scientific, outreach, and policy obligations, and documentation of lessons learned. 

Recommended Action 13.A  
Fund Development and Implementation of  
Oregon’s Integrated Water Resources Strategy 

 
How to implement this action: 
 Fund implementation of 2012-2017 IWRS 
 Fund required updates of state-level IWRS 
 Fund development of place-based IWRS 

 



F U N D I N G  F O R  O R E G O N ’S  W A T E R  

 

  

M E E T  O R E G O N ’S  IN S T R E A M  A N D  O U T -O F-S T R E A M  N E E DS       P A G E  115 

 

Completed, Constructed Projects 
Active, Priority Development Projects 
Pending:  Technical, Legal, or  
Funding Issues On Hold 

For more information, visit:  http://www.ecy.wa.gov/programs/wr/cwp/projects.html 

Washington’s  
Office of Columbia River Funded Projects 

December 2011 

The goals, objectives, and recommended actions spelled out in the Integrated Water Resources Strategy 
will be meaningless without dedicated funding.  Implementation begins in Fall 2012 and coordination 
among state, local, federal, and private partners will be needed. 
 
In the coming years, an effective state-wide Strategy will require efforts at the local level as well, to 
develop place-based strategies that can guide not one, but a series of projects over time.  Funding should 
be available to help communities conduct place-based planning and sustain the type of effort and 
expertise required to establish and implement the integrated strategies that emerge.   
 
Investment in Planning Efforts - What Other States are Doing 
Several western states, including Washington, California, Colorado, New Mexico, Oklahoma, and Texas, 
have taken on a formal approach to locally-led planning, with direction and financial investments coming 
primarily through state resources.  In each of these cases, regional or basin councils are formally 
delineated, with staff and budget assigned, formal stakeholder positions filled, and workplan and 
reporting requirements in place.  These regional plans then roll up and inform state-level plans, which 
have traditionally been focused on water supply issues, but increasingly, plans are being broadened to 
encompass water quality, ecosystem needs, and the risks related to climate change.   
 
Other states that conduct statewide, long-term, water planning have invested considerably in staff and 
consultants to conduct this work as well.  For example, Georgia had a one-time budget in 2009-11 of $36 
million to conduct planning across 10 regions; Texas had a $3 million budget in 2009-11 for planning 
across 16 regions; and Wyoming has about $500,000 per year to conduct planning across seven basins.   
 
Oregon’s neighbors to the north and south have also made significant investments.  The State of California 
began developing long-term water plans 50 years ago, and is statutorily mandated to update them every 
five years.  Although California has set aside a budget for these purposes, it has dwindled over time from 
$4.5 million in 2000 to $2.5 million in 2008, and even less today.  About 40 part-time staff members work 
throughout the state on data collection and 
water budgeting, 15 more are located in 
district offices conducting data processing, 
and an additional 30 to 40 experts provide in-
kind technical work.   
 
In 2006, the State of Washington secured 
$200 million in general obligation bonds 
consistent with its legislative mandate to 
"aggressively pursue development of water 
supplies to benefit both instream and out-of-
stream water uses."  The Washington 
Legislature directed the Washington 
Department of Ecology to allocate two-thirds 
of the money to out-of-stream uses and one-
third to augment instream flows.   
 
To date, Washington has used these monies 
primarily to study the feasibility of water 
supply projects.  The accompanying map 
shows almost 40 projects under consideration 
in the Columbia River Basin, using these 
monies.  
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      GF                 GF as % of  
(millions)        Total Funds 

Forestry        $ 47.9 16% 
Environmental Quality       $ 24.9   8% 
Water Resources       $ 20.6 56%    
Agriculture        $ 12.8 15% 
Land Conservation & Development   $ 10.9 60% 
Fish and Wildlife          $ 7.1   2% 
Geology and Mineral Industries         $ 2.5 19% 
Land Use Board of Appeals         $ 1.3 94% 
Columbia River Gorge Commission      $ 0.8 99% 
State Lands           $ 0.0   0% 
Energy            $ 0.0   0% 
OHA, Drinking Water Program              $ 0.0   0% 
Parks and Recreation              $ 0.0   0% 
Watershed Enhancement Board         $ 0.0   0% 
State Marine Board          $ 0.0   0% 

2011-13 General Fund (GF) Budget 
for Natural Resources Agencies 

Funding Water Management at the State Level   
 
Natural resources are critical to Oregon’s economy.  Natural resource activities such as agriculture, 
forestry, fisheries, and mining, as well as recreational activities and tourism including fishing, hunting, 
viewing wildlife, camping, and hiking are major economic drivers in Oregon’s economy.   
 
Oregon’s natural resource agencies compiled the following facts for 2011: 

 
 The total combined economic activity of Oregon's natural resource industries exceeds $55 billion 

in output—37 percent of the state's annual domestic product.   
 

 Approximately 550,000 Oregonians work in natural resource-related fields, or jobs supported by 
those industries, comprising more than one-third of the state’s employment.   
 

 For every $1 in General Fund invested in natural resource agencies, $376 in economic activity is 
generated by Oregon’s natural resource sector.   

 
The General Fund 
Because General Fund monies are used for a variety of public purposes and the amount of General Fund is 
limited, there is intense competition for these monies.  The General Fund is used most often to pay for 
education, human services, and public safety.   
 
Since the 1999-2001 biennium, the 
average General Fund investment across 
all state agencies has risen 31.33 percent; 
however, the investment in natural 
resource agencies has declined 2.5 
percent.  In 2009-11, Oregon’s General 
Fund investment in natural resource 
agencies equated to less than one percent, 
or $145 million, of Oregon’s $13 billion 
General Fund budget.   In the most recent 
budget (2011-13), that share has fallen 
even further, to $129 million, with six 
natural resource agencies not receiving 
any portion of the General Fund.  This 
includes the state’s drinking water 
program, which is responsible for 
providing oversight and assistance to 
public water systems to ensure safe 
drinking water and protect public health 
for Oregonians. 
 
Over the years, natural resource agencies have become more reliant on lottery funds and federal funds, 
which are often geared toward specific, local projects, rather than maintaining core functions and daily 
operations.  Many natural resource agencies also rely on “fees for service;” however, these funds do not 
completely cover the real cost of conducting transactions and have suffered with the recent economic 
recession as well.  These funding sources are also expected to decrease significantly in the coming years.  
Loss of funds at the state level creates a domino effect, where dollars removed from state agency budgets 
results in lost matching dollars at the federal level.   
 



F U N D I N G  F O R  O R E G O N ’S  W A T E R  

 

  

M E E T  O R E G O N ’S  IN S T R E A M  A N D  O U T -O F-S T R E A M  N E E DS       P A G E  117 

 

The state’s core responsibilities related to water, described in detail throughout this document, are 
underfunded and have been for years.  The trend of declining General Fund investment must be reversed 
in order to ensure Oregon’s natural resource legacy for future generations and to implement our shared 
vision for the future.  Natural resource agencies in Oregon are developing a number of ideas to stabilize 
their budgets from the steep decline in General Fund, and are watching other western states with interest, 
as they do the same.   
 
Alternatives to the General Fund – Models from Other States   
The State of California has been working for several years to establish a funding mechanism that relies 
less on the General Fund in order to pay for its day-to-day operations.  In 2003, the California Legislature 
passed Senate Bill No. 1049, directing the California Water Resources Control Board’s Water Rights 
Division to charge annual user fees to fund its operations.   
 
Water permit and license holders are charged a fee of $100 or $0.03 per acre-foot of water, whichever is 
higher.  This fee was designed to cover a budget of approximately $7 million.   Although challenged in the 
courts by water users, the water right fee program was found to be “facially constitutional” by unanimous 
decision of the California Supreme Court in 2011, and is operating today.   
 
In Minnesota, $75 million in dedicated funds is available each year under Minnesota's 2008 Land, Water 
and Legacy constitutional amendment.  The amendment increased the general sales and use tax rate by 
three-eighths of one percentage point to 6.875 percent.  One-third of the proceeds are dedicated to water 
quality protection, one-third to restoration of wetlands and other wildlife habitat, and the remaining third 
to support parks, arts, and cultural heritage efforts.   
 
Here in Oregon, the Water Resources 
Commission appointed a subcommittee to work 
with staff in the development of funding 
options.  After meeting with more than thirty 
stakeholder organizations, the subcommittee 
and staff generated a list of dozens of potential 
funding options, “to ensure the Department can 
fulfill its mission and legally mandated 
responsibilities successfully, in service to 
Oregon’s economy and environment.”  The 
group evaluated these funding options against 
the following principles: (1) “user pays,” (2) fees 
should be equitably distributed, (3) fees should be used toward the purpose for which they are collected, 
and (4) fee collection must be logistically reasonable.  The subcommittee and staff continue to work with 
the Governor’s Office and Legislature to analyze and finalize options for legislative consideration. 
 
 

Funding Investments in Local Projects  
 
Oregon’s state agencies, several of its federal counterparts, and both commercial and investment banks 
have a variety of funding mechanisms available to pay for water resource projects, ranging from 
infrastructure finance, to feasibility study grants for water supply, conservation, and reuse projects, and 
grants for watershed protection and restoration activities. 
 
Infrastructure Financing  
The U.S. Environmental Protection Agency estimates Oregon’s infrastructure needs at approximately $3 
billion for municipal drinking water systems, based on its 2007 needs survey.  Costs can include capital 

Recommended Action 13.B 
Fund Water Resources Management  
Activities at the State Level   

How to implement this action: 
 Fund those water management activities  

for which the State has responsibility 
 Ensure increased and adequate funding from the 

General Fund 
 Seek additional funding sources 
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construction and maintenance, transmission, storage, treatment, and distribution.  These costs involve 
routine construction and maintenance, and do not include the billions of dollars worth of seismic retrofits 
and emergency preparedness efforts that Oregon needs to undertake in the next 20 years.    
 
As previously mentioned in the infrastructure financing discussion (p. 70), Oregon communities have a 
number of opportunities to access infrastructure funding, from revolving loan funds, to state and federal 
grants, and the bond market.  As one example, USDA Rural Development provides loans, grants, and loan 
guarantees for drinking water, sanitary sewer, solid waste and storm drainage facilities in rural areas and 
cities and towns of 10,000 or less.   The Rural Community Assistance Corporation has a Wastewater 
Funding and Resource Guide containing additional state and federal funding sources.  
 
The League of Oregon Cities, Association of Oregon Counties, and Special Districts Association of Oregon 
each have funding mechanisms for their members, which are accessible through their respective 
associations.  Private financial institutions also underwrite bond financing and loans.   
 
Funding for Feasibility Studies 
Local communities often find it difficult to secure feasibility study funding as part of their project 
development.  Such studies help determine the environmental, engineering, economic, and social 
implications of proposed water supply projects.   
 

One way Oregon can help with costs is to bridge 
the existing funding gap for feasibility studies.  
In 2008, the Water Resources Department 
awarded approximately $1.3 million in 
feasibility study grants to 21 Oregon 
communities, plus funds for the Umatilla Basin 
Aquifer Recovery Project.  In 2011, the Oregon 
Legislature provided another $1.2 million for 
this grant program, which funded feasibility 
studies in more than 20 Oregon communities. 

 
Funding for Watershed Restoration   
Since 1999, the Oregon Watershed Enhancement Board has awarded 5,500 grants totaling $434 million to 
partners in Oregon.  OWEB grants are funded from the Oregon Lottery, federal dollars, and salmon license 
plate revenue.  This has resulted in more than 5,100 miles of stream restoration, including improved 
stream habitat and removal of fish passage barriers.  In addition, more than 5,400 miles of stream banks 
have received riparian forest restoration, benefiting salmon and steelhead.  Oregon consistently reports 
about the same length of stream mile restoration as Alaska, California, Idaho, Washington, and Pacific 
Northwest Tribes, combined.    
 
Ninety percent of OWEB investments stay in Oregon.  Restoration project managers typically hire local 
consultants, contractors, and employees to design, implement, and maintain projects.  Consultants and 
contractors hire field crews, rent or purchase equipment, and buy goods and services.  Employees spend 
wages on goods and services to support their livelihoods in their local communities.  The payoffs of 
habitat restoration projects yield immediate jobs at a level very similar to traditional infrastructure 
investments.   
 
Oregon’s watersheds also benefit from significant annual investments by the Bonneville Power 
Administration.  In fiscal year 2011, BPA spent about $56 million on fish and wildlife programs in Oregon.  
Under the Willamette Wildlife Agreement, BPA will provide $144 million over the next 15 years for 
habitat protection in the Willamette River Basin.  These investments translate into an improvement in 
ecosystem conditions and enhancement of local economies.  

Recommended Action 13.C     
Fund Communities Needing Feasibility Studies for 
Water Conservation, Storage, and Reuse Projects  

How to implement this action: 
 Continue to provide SB 1069 grants to help evaluate  

the feasibility of water conservation, storage, and 
reuse projects 
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Pooling Funding Sources 
Navigating through different funding sources and requirements, while continuing to meet the objectives 
of the local community, can be a significant challenge for instream and out-of-stream projects.  The Whole 
Watershed Restoration Initiative, described in the accompanying essay, was created to help project 
proponents make sense of the funding maze.   
 
 

 
Cathy P. Kellon,  

Ecotrust 
Public and Private Organizations Working together to Fund Watershed Restoration 
The Whole Watershed Restoration Initiative (WWRI) is a competitive salmon habitat restoration grant 
program in Oregon, Washington and Idaho.  The WWRI is a public-private partnership whereby state and 
federal agencies contribute restoration dollars to the Initiative and Ecotrust, a nonprofit, then makes these 
pooled funds available as grants to local groups for on‐the‐ground restoration work.  The goal is to restore 
natural ecosystem processes for the benefit of salmon and communities.  The approach is to fund work where 
there is strong community support, effective collaboration, and high ecological value to salmon.   
 
The WWRI partnership was formed in 2007 and is comprised of Ecotrust, the Oregon Watershed Enhancement 
Board, the Pacific Northwest Region of the USDA Forest Service, the U.S. Fish and Wildlife Service, the 
National Oceanic Atmospheric Administration’s Restoration Center, the Bureau of Land Management, and 
USDA’s Natural Resource Conservation Service. 
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Recommended Actions at a Glance  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

10.A.  Improve water-use efficiency and water conservation 
10.B.  Improve access to built storage 
10.C.  Encourage additional water reuse projects 
10.D.  Reach environmental outcomes with non-regulatory alternatives 
10.E.   Authorize and fund a water supply development program 
 

 
Place-Based 

Efforts 
 
 
 

Water Management 
& Development 

 
 

 

Healthy Ecosystems 
 
 

 

Public Health 
 
 
 

Funding 
 
 

Objective 4:  Meet Oregon’s Instream and Out-of-Stream Needs 

9.A. Undertake place-based integrated, water resources planning 
9.B. Coordinate implementation of existing natural resource plans 
9.C.   Partner with federal agencies, tribes, and neighboring states in long-term  

water resources management 

 

11.A.   Improve watershed health, resiliency, and capacity for natural storage 
11.B.  Develop additional instream protections 
11.C.  Prevent and eradicate invasive species 
11.D.  Protect and restore instream habitat and habitat access for fish and wildlife 

 
12.A.  Ensure the safety of Oregon’s drinking water 
12.B.  Reduce the use of and exposure to toxics and other pollutants 
12.C.  Implement water quality pollution control plans 

 
13.A.  Fund development and implementation of Oregon’s IWRS 
13.B.  Fund water resources management at the state level 
13.C.  Fund communities needing feasibility studies for water conservation, storage & 

reuse projects 
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NEXT STEPS 
 

CONCLUSION 
 

          
	
	
	
	
	
	
	
	
	
	
	
Oregon’s Integrated Water Resources Strategy contains a number of recommended actions, which 
taken together, provide a blueprint for the State of Oregon to follow in order to understand and 
meet its instream and out‐of‐stream water needs.  The reality of our national, state, and local 
economic situation means that implementation of these Recommended Actions may not be as 
robust or aggressive as desired. 
 
However, the current economy cannot curb Oregon’s commitment to meeting current and future 
water needs, which include economic growth and environmental protection.  Oregon’s goal is to 
secure successful outcomes in both of these areas, and the Integrated Water Resources Strategy 
offers a series of “next steps” to get us there. 
 
This Strategy offers an opportunity to take a long‐term approach to water resources management, 
enumerating next steps according to five‐ and ten‐year outcomes. 
	
	
	
	
	
	
	
	
	
	
	
	
The	“Next	Steps,”	enumerated	here,	require	attention	during	the	implementation	phase	(2012‐17).		Some	
steps	are	already	underway,	either	as	part	of	ongoing	efforts,	or	because	they	do	not	require	additional	
funding	or	authorizations	from	the	Oregon	Legislature.		Some	steps	require	assistance	from	the	Oregon	
Legislature,	which	meets	next	in	2013.		Other	steps	have	been	deferred	until	2015,	in	order	to	implement	
the	Integrated	Water	Resources	Strategy	in	stages.		
	
A	more	detailed	workplan,	with	more	information	about	the	likely	lead	agency,	staffing,	and	budget	
requirements,	will	emerge	over	the	next	several	months.		Such	a	workplan	will	require	regular	updates	in	
order	to	reflect	actions	the	Oregon	Legislature,	state	agencies,	and	other	partners	have	taken	in	support	of	
the	Strategy.	
	

Provide essential services and conduct in‐basin work,  
improving Oregon’s ability to understand and meet its water needs. 

Strengthen essential services and in‐basin work, positioning Oregon  
to address emerging issues that affect our water needs and supplies. 

Five‐Year  
Outcome 
(2012‐2017) 

Ten‐Year  
Outcome 
(2017‐2022) 
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How	Oregon	goes	about	implementing	these	steps	is	important	as	well.		The	State	has	made	commitments	
on	a	number	of	fronts,	including	accountability,	a	balanced	approach,	collaboration,	an	open	public	
process,	reasonable	cost,	science‐based	approaches,	streamlining,	and	other	principles	memorialized	as	
part	of	the	Strategy’s	development.		Policy‐makers	responsible	for	implementation	have	a	duty	to	conduct	
the	next	phase	as	carefully	as	they	did	in	the	development	of	the	Strategy.			
	

The	guiding	principles	follow:	
 

 Accountable	and	Enforceable	Actions:		Ensure	that	actions	comply	with	existing	water	laws	and	
policies.		Actions	should	include	better	measurement	and	enforcement	tools	to	ensure	desired	
results.	

	

 Balance:		The	Strategy	must	balance	current	and	future	instream	and	out‐of‐stream	needs	supplied	
by	all	water	systems	(above	ground	and	below	ground).		Actions	should	consider	and	balance	
tradeoffs	between	ecosystem	benefits	and	traditional	management	of	water	supplies.	

	

 Collaboration:	Support	formation	of	regional,	coordinated,	and	collaborative	partnerships	that	
include	representatives	of	all	levels	of	government,	private	and	non‐profit	sectors,	tribes,	
stakeholders,	and	the	public.		Collaborate	in	ways	that	help	agencies	cut	across	silos.	

	

 Conflict	Resolution:		Be	cognizant	of	and	work	to	address	longstanding	conflicts.		
	

 Facilitation	by	the	State:	The	State	should	provide	direction	and	maintain	authority	for	local	planning	
and	implementation.		Where	appropriate,	the	State	sets	the	framework,	provides	tools,	and	defines	
the	direction.	

	

 Incentives:		Where	appropriate,	utilize	incentive‐based	approaches.		These	could	be	funding,	technical	
assistance,	partnerships	/	shared	resources,	regulatory	flexibility,	or	other	incentives.	

	

 Implementation:		Actions	should	empower	Oregonians	to	implement	local	solutions;	recognize	
regional	differences,	while	supporting	the	statewide	strategy	and	resources.		Take	into	account	the	
success	of	existing	plans,	tools,	data,	and	programs;	do	not	lose	commonsense	approach;	develop	
actions	that	are	measurable,	attainable,	and	effective.	

	

 Interconnection/Integration:		Recognize	that	many	actions	(e.g.	land‐use	actions)	in	some	way	affect	
water	resources	(quality	and/or	quantity);	recognize	the	relationship	between	water	quantity	and	
water	quality;	integrate	participation	of	agencies	and	parties.	

	

 Public	Process:		Employ	an	open,	transparent	process	that	fosters	public	participation	and	supports	
social	equity,	fairness,	and	environmental	justice.		Advocate	for	all	Oregonians.	

	

 Reasonable	Cost:		Weigh	the	cost	of	an	approach	with	its	benefits	to	determine	whether	one	approach	
is	better	than	another,	or	whether	an	approach	is	worth	pursuing	at	all.		Actions	should	focus	on	
reducing	the	costs	of	delivering	services	to	the	state’s	residents,	without	neglecting	social	and	
environmental	costs.	

	

 Science‐based,	Flexible	Approaches:		Base	decisions	on	best	available	science	and	local	input.		Employ	
an	iterative	process	that	includes	“lessons	learned”	from	the	previous	round.		Establish	a	policy	
framework	that	is	flexible.		Build	in	mechanisms	that	allow	for	learning,	adaptation,	and	innovative	
ideas	or	approaches.	

	

 Streamlining:		Streamline	processes	without	circumventing	the	law	or	cutting	corners.		Avoid	
recommendations	that	are	overly	complicated,	legalistic,	or	administrative.	

	

 Sustainability:		Ensure	that	actions	sustain	water	resources	by	balancing	the	needs	of	Oregon’s	
environment,	economy,	and	communities.	
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Steps Already Underway 
	
The	implementation	of	a	number	of	recommended	actions	has	begun,	with	authorizations	secured	and	
funding	already	in	place.		Examples	include	the	efforts	to	localize,	or	downscale,	climate	change	data	at	
the	Oregon	Climate	Change	Research	Institute;	these	efforts	are	funded	primarily	by	federal	funds.		Other	
information‐related	efforts	include	updated	program	materials,	education	and	outreach	at	all	age	levels,	
and	boat‐inspection	programs	designed	to	find	and	eradicate	invasive	species.	
	
Funding	for	water	and	wastewater	related	infrastructure	is	still	available	from	Federal	partners,	although	
at	declining	rates.		Funding	for	habitat	restoration	also	continues	via	the	Oregon	Watershed	Enhancement	
Board,	with	lottery	funds	as	the	source.	
	
Work	is	scheduled	to	continue	on	the	water	quality	and	public	health	front,	with	continuation	of	
programs	at	current	funding	levels	to	ensure	drinking	water	safety,	to	reduce	exposure	to	toxics,	and	to	
implement	water	quality	pollution	control	plans.	
	
Oregon	now	also	has	a	modest	track	record	in	water	supply	development,	with	the	establishment	of	the	
Umatilla	Basin	Aquifer	Recovery	Project.		That	project	continues	to	develop	into	a	commercially‐sized	
application,	and	will	likely	continue	to	seek	state	investment	as	it	grows	to	full	build‐out.	
	
	
Next Steps Requiring Assistance from the Oregon Legislature in 2013 
	
In	order	to	position	Oregon	to	better	understand	and	meet	its	water	needs	now	and	into	the	future,	the	
Integrated	Water	Resources	Strategy	makes	a	series	of	recommended	actions	that	need	assistance	from	
the	Oregon	Legislature	in	the	short	term.	
	
First,	a	better	understanding	of	Oregon’s	physical	water	resources			
This	includes	completion	of	additional	groundwater	basin	studies	that	help	us	understand	where	
Oregon’s	groundwater	resources	are	located,	their	relationship	to	surface	water	ecosystems,	and	their	
sustainable	yield.		These	efforts	also	include	improved	monitoring	of	groundwater,	surface	water,	and	
habitat	through	improved	instrumentation—additional	dedicated	monitoring	wells	and	stream	gages,	the	
technical	staff	to	operate	the	systems,	and	increased	agency	coordination.	
	
Second,	an	improved	understanding	of	Oregon’s	need	for	water		
Recommended	actions	begin	to	close	some	fundamental	gaps	in	our	water	rights	system,	such	as	
authorizing	the	State	to	update	the	name	on	water	right	certificates,	providing	technical	assistance	to	help	
customers	with	water‐use	measurement	and	reporting,	and	determining	and	protecting	the	flows	needed	
to	support	instream	needs.	
	
Third,	a	better	understanding	of	the	coming	pressures	that	affect	our	needs	and	supplies		
Recommendations	in	this	area	place	heavy	emphasis	on	providing	critical	groundwater	and	climate	
change	information	to	local	communities	and	planners,	so	that	they	can	understand	how	groundwater	
hydrology	and	potential	changes	in	precipitation	patterns	may	affect	their	access	to	and	management	of	
water.	
	
Fourth,	an	improved	ability	to	meet	Oregon’s	current	and	future	water	resources	needs			
This	includes	developing	tools	so	the	State	can	partner	with	local	communities	to	conduct	place‐based	
integrated,	water	resources	planning.		It	also	includes	the	authority	and	funding	for	the	State	to	lead	a	
more	active	water	supply	development	program	than	in	the	past,	notably	in	the	purchase,	conservation,	
storage,	and	development	of	water	for	both	instream	and	out‐of‐stream	purposes.		It	includes	a	variety	of	
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traditional	and	non‐traditional	mechanisms	to	protect	water	quality,	providing	benefits	to	both	public	
health	and	ecological	health.		Finally,	the	Strategy	calls	for	stability	and	a	renewed	commitment	to	
identifying	funding	sources	that	support	Oregon’s	system	of	water	resources	management.	
	
	
Next Steps Requiring Assistance from the Oregon Legislature in 2015 
	
Not	all	of	the	Recommended	Actions	identified	in	the	Integrated	Water	Resources	Strategy	are	positioned	
for	short‐term	implementation.		Some	requests	will	likely	be	deferred	until	the	Oregon	Legislature	meets	
in	2015,	because	of	interim	steps	planned	in	the	meantime.	
	
One	example	includes	adjudication	of	pre‐1909	claims.		The	Water	Resources	Department	plans	to	
complete	its	role	in	the	Adjudication	of	the	Klamath	Basin	by	July	1,	2013.		From	there,	the	Department	
needs	to	work	with	stakeholders	to	develop	a	workplan	to	address	the	remaining	un‐adjudicated	areas	of	
the	state.	
	
By	2015,	it	will	also	be	time	to	develop	a	new,	long‐range	water	demand	forecast	for	the	state.		This	will	
require	a	modest	investment	in	technical	studies.	
	
Finally,	by	2015,	a	significant	amount	of	local,	or	downscaled,	climate	change	data	may	available	to	
present	to	communities,	so	that	they	can	build	the	results	into	their	local	efforts	to	plan	their	water	future.	
	
The	next	rendition	of	Oregon’s	Integrated	Water	Resources	Strategy	is	due	in	2017.	
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Resources	Department;	Karen	Tarnow	and	Christine	Svetkovich	from	the	Department	of	Environmental	
Quality;	Bruce	McIntosh	and	Rick	Kepler	from	the	Department	of	Fish	and	Wildlife;	Ray	Jaindl	and	Brent	Searle	
from	the	Department	of	Agriculture;	and	Alyssa	Mucken	and	Ken	Stahr	from	the	Water	Resources	Department.	
	
The	Policy	Advisory	Group,	which	met	quarterly	over	the	course	of	24	months	to	provide	policy	guidance	
and	suggestions.		Members	included	Glenn	Barrett,	Michael	Campbell,	Jay	Chamberlin,	John	DeVoe,	Dennis	
Doherty,	Bill	Gaffi,	Patrick	Griffiths,	Todd	Heidgerken,	Tod	Heisler,	Teresa	Huntsinger,	Tracey	Liskey,	Peggy	
Lynch,	Janet	Neuman,	Eric	Quaempts,	Mike	Seppa,	Lorna	Stickel,	Richard	Wells,	and	Joe	Whitworth.			
	
The	Agency	Advisory	Group,	which	also	met	quarterly	and	provided	much	of	the	technical	materials	included	
in	this	publication,	such	as	statistics,	graphs,	maps,	program	descriptions,	and	more.		Members	included	the	
Oregon	Water	Resources	Department	(Ruben	Ochoa),	the	Oregon	Department	of	Environmental	Quality	
(Eugene	Foster	and	Neil	Mullane),	the	Oregon	Department	of	Fish	and	Wildlife,	Oregon	Department	of	
Agriculture	(Stephanie	Page),	Business	Oregon	(Karen	Homolac),	the	Oregon	Department	of	Consumer	and	
Business	Services	(Gabrielle	Schiffer),	the	Oregon	Department	of	Energy	(Kip	Pheil,	Rebecca	O’Neil,	and	Matt	
Hale),	the	Oregon	Department	of	Forestry	(Jim	Paul,	David	Morman,	Peter	Daugherty,	and	Roger	Welty),	the	
Oregon	Department	of	Geology	and	Mineral	Industries	(Vicki	McConnell	and	Gary	Lynch),	the	Oregon	
Department	of	Housing	and	Community	Services	(Karen	Chase),	the	Oregon	Health	Authority	(David	Leland,	
Karen	Kelley,	Tom	Pattee,	and	Curtis	Cude),	the	Oregon	Department	of	Land	Conservation	and	Development	
(Rob	Hallyburton	and	Jeff	Weber),	the	Oregon	Parks	and	Recreation	Department	(Jan	Houck,	Alex	Phillips,	and	
Jim	Morgan),	the	Oregon	Department	of	State	Lands	(Kevin	Moynahan	and	Lori	Warner‐Dickason),	the	Oregon	
Department	of	Transportation	(Frannie	Brindle	and	William	Fletcher),	the	Infrastructure	Finance	Authority	
(Lynn	Schoessler),	Oregon	State	University	–	Institute	of	Natural	Resources	(Gail	Achterman	and	Lisa	Gaines),	
Oregon’s	Climate	Change	Research	Institute	(Phil	Mote	and	Kathy	Dello),	the	Oregon	Watershed	Enhancement	
Board	(Melissa	Leoni),	and	the	Governor’s	Office	(Richard	Whitman,	Brent	Brownscombe	(2011	to	present)	
and	Mike	Carrier,	Christine	Valentine,	Jessica	Hamilton	Keys,	Suzanne	Knapp,	and	Jane	Bacchieri	(2009‐2011)).	
	
The	Federal	Liaison	Group,	which	met	quarterly	and	provided	technical	guidance,	including	peer	review.		
Members	included	Bonneville	Power	Administration	(John	Taves,	Rosy	Mazaika,	and	Crystal	Ball),	the	Bureau	
of	Land	Management	(Dale	Stewart),	the	Bureau	of	Reclamation	(Dawn	Wiedmeier,	Wendy	Christensen,	and	
Julia	Pierko),	the	National	Oceanic	and	Atmospheric	Association	(Kim	Kratz),	USDA	–	Natural	Resources	
Conservation	Service	(Meta	Loftsgaarden),	U.S.	Army	Corps	of	Engineers	(Kevin	Brice,	Laura	Hicks,	and	
Kathryn	Warner),	the	U.S.	Environmental	Protection	Agency	(Tony	Barber	and	Joel	Salter),	U.S.	Fish	and	
Wildlife	Service	(Gary	Ball),	U.S.	Forest	Service	(Trish	Carroll),	and	the	U.S.	Geological	Survey	(Greg	Fuhrer).	
	
Consultants:		From	the	beginning,	several	process	consultants	provided	valuable	suggestions	about	how	to	
structure	the	gathering	and	processing	of	information.		They	included	Mark	Anderson	and	Michelle	Girts	from	
CH2M	Hill;	Mark	Bateman	from	Segue	Point,	LLC;	Terry	Bucholz	from	Integrated	Water	Resource	Solutions,	
LLC;	Jim	Cogan	from	Cogan	Owens	Cogan;	Turner	Odell,	Steve	Greenwood,	and	Pete	Dalke	from	Portland	State	
University’s	Oregon	Solutions;	Dena	Marshall	from	Marshall	Mediation,	and	Bill	Ross	from	Ross	and	Associates.	
	
A	talented	group	of	interns	plugged	in	throughout	the	process	to	keep	various	public	events	and	outreach	
efforts	on	track.		They	included	Cyndi	Comfort,	Jeffrey	Pierceall,	Skye	Root,	Ryan	Vanden	Brink,	Joshua	
Spansail,	and	Racquel	Rancier.	
	
Partners	from	Oregon	State	University	helped	in	gauging	public	opinion	and	awareness	throughout	the	
project.		They	included	Brent	Steele,	Monica	Hubbard,	Erika	Wolters,	and	Samuel	Chan.	
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Other	colleagues	in	western	states	shared	decades	worth	of	planning	experience	and	guidance	to	get	us	
started.		They	included	Kamyar	Guivetchi	from	the	State	of	California,	Carolyn	Britton	from	the	State	of	Texas,	
John	Wells	from	the	State	of	Minnesota,	and	Dan	Haller	and	Derek	Sandison	from	the	State	of	Washington.	
	
Kudos	to	Michael	Arthur	for	the	Integrated	Water	Resources	Strategy	logo	and	original	graphics,	to	Lisa	
Snowden	at	HDR	for	printing	our	map	gallery,	to	Tawny	Gall	who	created	the	kids	coloring	pages	used	in	our	
2010	Open	Houses,	to	Jan	Lee	who	reviewed	and	edited	key	sections	of	the	energy	chapter,	and	to	Arla	Heard	
the	IWRS	webmaster.	
	
Special	thanks	to	Cynthia	Solie	for	facilitating	all	eight	of	the	Policy	Advisory	Group	meetings	and	helping	to	
design	the	conversation.		Special	thanks	as	well	to	Kathy	Bowman	for	her	editing	expertise.	
	
Open	House	hosts,	funders,	and	facilitators	helped	immensely	with	our	initial	data	gathering	efforts.		
Volunteer	facilitators	included:		Amanda	Benton,	Terry	Black,	Jeff	Blackwood,	Terry	Buchholz,	Sam	Chan,	
Robert	Coffan,	John	Dean,	Eric	Dittmer,	Adena	Green,	Megan	Kleibacker,	Sally	Puent,	Linda	Rowe,	Tami	Sasser,	
Matt	Shinderman,	Cynthia	Solie,	and	students	and	faculty	from	the	Oregon	Institute	of	Technology’s	Conflict	
Dispute	Resolution	Program.		These	individuals	and	a	gallery	of	pictures	are	available	on‐line:	
http://www.wrd.state.or.us/OWRD/LAW/docs/IWRS/Open_House_Photos.pdf.		
	
Our	Commission	Chairs	provided	wise	counsel	throughout	the	process:		John	Jackson,	Bill	Blosser,	Martha	
Rae,	Bobby	Levy,	Bob	Levy,	and	Doug	Krahmer.		Three	additional	Water	Resource	Commissioners,	Mary	Meloy,	
Jeanne	LeJeune,	and	John	Roberts,	drafted	the	original	issue	papers	around	which	we	held	our	earliest	public	
discussions.	
	
Finally,	thank	you	to	the	legislators	who	launched	these	efforts	in	the	first	place,	including	Senator	Jackie	
Dingfelder,	Representative	Bob	Jenson,	and	Representative	Jefferson	Smith.	
	
	
	
	
	
	
	
Phillip	C.	Ward,	Director,		 	 	 Dick	Pedersen,	Director	
Oregon	Water	Resources	Department	 	 Oregon	Department	of	Environmental	Quality	
	
	
	
	
	
	
Roy	Elicker,	Director	 	 	 	 Katy	Coba,	Director	
Oregon	Department	of	Fish	and	Wildlife		 Oregon	Department	of	Agriculture	
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ACRONYMS APPENDIX B 

	
AR	 Artificial	Recharge
ASR	 Aquifer	Storage	and	Recovery
BiOp	 Biological	Opinion
BMP	 Best	Management	Practice
BOR	 Bureau	of	Reclamation,	U.S.	Department	of	Interior	
BPA	 Bonneville	Power	Administration,	U.S.	Department	of	Energy	
CTUIR	 Confederated	Tribes	of	the	Umatilla	Indian	Reservation	
DCBS	 Oregon	Department	of	Consumer	and	Business	Services	
DEQ,	ODEQ	 Oregon	Department	of	Environmental	Quality
DLCD	 Oregon	Department	of	Land	Conservation	and	Development	
DOGAMI	 Oregon	Department	of	Geology	and	Mineral	Industries	
DRC	 Deschutes	River	Conservancy
DSL	 Oregon	Department	of	State	Lands
DWA	 Deschutes	Water	Alliance
EPA	 U.S.	Environmental	Protection	Agency
ESA	 Endangered	Species	Act
FEMA	 Federal	Emergency	Management	Agency
GDE	 Groundwater	Dependent	Ecosystem
GWMA	 Groundwater	Management	Area	(DEQ	designation)	
HAB	 Harmful	Algae	Bloom
IFA	 Infrastructure	Finance	Authority
JWC	 Joint	Water Commission
MGD	 Million	Gallons	per	Day
NPDES	 National	Pollutant	Discharge	Elimination	System
NRCS	 Natural	Resources	Conservation	Service,	U.S.	Department	of	Agriculture
OAR	 Oregon	Administrative	Rule
OBDD	 Oregon	Business	Development	Department
OCCRI	 Oregon	Climate	Change	Research	Institute	
ODA	 Oregon	Department	of	Agriculture
ODE	 Oregon	Department	of	Energy
ODF	 Oregon	Department	of	Forestry
ODFW	 Oregon	Department	of	Fish	and	Wildlife
ODOE	 Oregon	Department	of	Energy
ODOT	 Oregon	Department	of	Transportation
OHA	–	DWP	 Oregon	Health	Authority	(formerly	DHS)	– Drinking	Water	Program
OMD	‐	OEM	 Oregon	Military	Department	– Office	of	Emergency	Management
OPRD	 Oregon	Parks	and	Recreation	Department
ORS	 Oregon	Revised	Statutes
OWEB	 Oregon	Watershed	Enhancement	Board
OWSCI	 Oregon	Water	Supply	and	Conservation	Initiative	
SIGPOD	 Significant	Point	of	Diversion
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SWCD	 Soil	and	Water	Conservation	District
TMDL	 Total	Maximum	Daily	Load
UGB	 Urban	Growth	Boundary
USACE	 U.S.	Army	Corps	of	Engineers
USDA	 U.S.	Department	of	Agriculture
USEPA	 U.S.	Environmental	Protection	Agency
USFS	 U.S.	Forest	Service
USFW	 U.S.	Fish	and	Wildlife	Service
USGS	 U.S.	Geological	Survey
WQRP	 Water	Quality	Restoration	Plan
WRC	 Oregon	Water	Resources	Commission
WRD,	OWRD	 Oregon	Water	Resources	Department
WRIA	 Water	Resource	Inventory	Areas	(State	of	Washington)	
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Further�Define�Out�of�Stream�Needs�/�Demands�
(i.e.,�diverted�water)�

Further�Define�Instream�Needs�/�Demands��
(i.e.,�left�in�place�water)�

Goal�1:��Improve�Our�Understanding�of�Oregon’s�Water�Resources�

Public�Health�
�

Water�Management��
&�Development�

Funding�Education�&�Outreach�

Place�Based�Efforts�Water�&�Land�Use�Nexus�

Infrastructure�

Water�&�Energy�Nexus��

Climate�Change�

Understand�the�Coming�Pressures�That�Affect�Our�Needs�and�Supplies�

Goal�2:��Meet�Oregon’s�Water�Resource�Needs�

Meet�Oregon’s�Instream�and�Out�of�Stream�Needs�

Further�Understand�Limited�Water�Supplies�&�Systems�
(groundwater,�surface�water�and�their�interaction)�

�

Improve�Water�Quality�&��
Water�Quantity�Information�

�

Further�Understand�Our��
Water�Management�Institutions�

Understanding�Oregon’s�Out�of�Stream�Needs/Demands�
2a.� Update�long�term�water�demand�forecasts���
2b.� Improve�water�use�measurement�&�reporting�
2c.� Determine�pre�1909�water�right�claims�
2d.� Update�water�right�records�with�contact�information�
2e.� Update�Oregon’s�water�related�permitting�guide���

Understanding�Oregon’s�Instream�Needs/Demands
3a.� Determine�flows�needed�(quality�&�quantity)�to�

�support�instream�needs���
3b.� Determine�needs�of�groundwater�dependent��

�ecosystems���

The�Water�Energy�Nexus�
4a.� Analyze�the�effects�on�water�from�energy������

development�projects�&�policies���
4b.� Take�advantage�of�existing�infrastructure�to�

develop�hydroelectric�power�
4c.� Promote�strategies�that�increase/integrate�

energy�&�water�savings���
�
�
Climate�Change�
5a.� Support�continued�basin�scale�climate�change�����

research�efforts���
5b.� Assist�with�climate�change�adaptation�and�

resiliency�strategies���
�
�
Economic�Development�&�Population�Growth�

(See�Actions�2.A.�and�3.A.)�
�

The�Water�and�Land�Use�Nexus�
6a.���Improve�integration�of�water�Information�into�land�use�

planning�(&�vice�versa)��
6b.���Update�state�agency�coordination�plans�
6c.���Encourage�low�impact�development�practices���
�
�
Infrastructure�
7a.� Develop�and�upgrade�water�&�wastewater�infrastructure�
7b.� Encourage�regional�(sub�basin)�approaches�to�water�and�

wastewater�systems�
�
�
Education�and�Outreach�
8a.� Support�Oregon’s�K�12�environmental�literacy�plan�
8b.� Provide�education�and�training�for�Oregon’s�next�

generation�of�water�experts���
8c.� Promote�community�education�and�training�

opportunities���
8d.� Identify�ongoing�water�related�research�needs���
�

Understand�Instream�and�Out�of�Stream�Needs�Understand�Water�Resources�Today�

Goal�1�(continued)�

Goal�1�(continued)�

Understanding�Water�Resources�/�Supplies�/�Institutions�
1a.� Conduct�additional�groundwater�investigations�
1b.� Improve�water�resource�data�collection�and�monitoring�
1c.� Coordinate�inter�agency�data�collection,�processing,�and��

use�in�decision�making�

KEY:������ ��Ongoing�need�for�applied�research������

Place�Based�Efforts�
9a.� Undertake�place�based�integrated,��

water�resources�planning�
9b.� Coordinate�implementation�of�existing��

natural�resource�plans�
9c.� Partner�with�federal�agencies,�tribes,�and��

neighboring�states�in�long�term�water�resources�
management�

�
�
Water�Management�&�Development�
10a.� Improve�water�use�efficiency�and�water�

conservation���
10b.� Improve�access�to�built�storage���
10c.� Encourage�additional�water�reuse�projects���
10d.� Reach�environmental�outcomes�with��

non��regulatory�alternatives���
10e.� Authorize�and�fund�a�water�supply�development�

program�
�
�

Healthy�Ecosystems�
11a.� Improve�watershed�health,�resiliency,�and�

capacity�for�natural�storage�
11b.� Develop�additional�instream�protections�
11c.� Prevent�and�eradicate�invasive�species�
11d.� Protect�and�restore�instream�habitat�and��

habitat�access�for�fish�&�wildlife�
�
�
Public�Health�
12a.� Ensure�the�safety�of�Oregon’s�drinking�water�
12b.� Reduce�the�use�of�and�exposure�to�toxics�and��

other�pollutants�
12c.� Implement�water�quality�pollution�control�plans�
�
�
Funding�
13a.�Fund�development�&�implementation�of�Oregon’s�IWRS��������
13b.�Fund�water�resources�management�at�the�state�level�
13c.� Fund�communities�needing�feasibility�studies�for�water�

conservation,�storage,�and�reuse�projects�
�
�

OBJECTIVES�

CRITICAL��
ISSUES�

RECOMMENDED�
ACTIONS�

OBJECTIVES�

CRITICAL��
ISSUES�

RECOMMENDED�
ACTIONS�

Oregon’s�Integrated�Water�Resources�Strategy�

Economic�Development�

Population�Growth� Healthy�Ecosystems�
�
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Everywhere�in�our�State,�we�see�healthy�waters,�able�to�sustain�a�healthy�economy,�environment,�and�cultures�&�communities.���

Healthy�waters…are�abundant�and�clean.��A�healthy�economy…is�a�diverse�and�balanced�economy,�nurturing�and�employing�the�State’s�natural�resources�and�
human�capital�to�meet�evolving�local�and�global�needs,�including�a�desirable�quality�of�life�in�urban�and�rural�areas.��A�healthy�environment…includes�fully�

functioning�ecosystems,�including�headwaters,�river�systems,�wetlands,�forests,�floodplains,�estuaries,�and�aquifers.��Healthy�cultures�and�communities…�depend�
on�adequate�and�reliable�water�supplies�to�sustain�public�health,�safety,�nourishment,�recreation,�sport,�and�other�quality�of�life�needs.�

�

�
A�statewide�integrated�water�resources�strategy�will�bring�various�sectors�and�interests�together�to�work�toward�the�common��

purpose�of�maintaining�healthy�water�resources�to�meet�the�needs�of�Oregonians�and�Oregon’s�environment�for�generations�to�come.�

�
An�iterative�process�will�help�us�evaluate�whether�the�recommended�actions�meet�the�goals�and�objectives�defined�above.��The�process�will�include�

monitoring�the�implementation�of�recommended�actions,�a�commitment�to�resolving�conflicts�that�arise�during�the�course�of�implementation,�providing�
feedback�on�any�successes�or�shortcomings,�and�evolving�or�adapting�to�new�information�or�resources.��As�we�learn�lessons�from�the�first�round�of�

implementation,�we�can�adjust�the�Strategy�as�needed�through�formal�adoption�every�five�years.�

THE�COMMISSION’S�VISION�FOR�THE�STRATEGY�

THE�POLICY�ADVISORY�GROUP’S�VISION�FOR�THE�STRATEGY�

PRINCIPLES�TO�GUIDE�THE�STRATEGY�

IMPLEMENTING�THE�STRATEGY�

�
Accountable�and�Enforceable�Actions:��Ensure�that�actions�comply�with�existing�water�laws�and�policies.��Actions�should�include�better�
measurement�and�enforcement�tools�to�ensure�desired�results.�
�
Balance:��The�Strategy�must�balance�current�and�future�instream�and�out�of�stream�needs�supplied�by�all�water�systems�(above�ground�and�below�
ground).��Actions�should�consider�and�balance�tradeoffs�between�ecosystem�benefits�and�traditional�management�of�water�supplies.�
�
Collaboration:�Support�formation�of�regional,�coordinated,�and�collaborative�partnerships�that�include�representatives�of�all�levels�of�government,�
private�and�non�profit�sectors,�tribes,�stakeholders,�and�the�public.��Collaborate�in�ways�that�help�agencies�cut�across�silos.�
�
Conflict�Resolution:��Be�cognizant�of�and�work�to�address�longstanding�conflicts.��
�
Facilitation�by�the�State:�The�State�should�provide�direction�and�maintain�authority�for�local�planning�and�implementation.��Where�appropriate,�
the�State�sets�the�framework,�provides�tools,�and�defines�the�direction.�
�
Incentives:��Where�appropriate,�utilize�incentive�based�approaches.��These�could�be�funding,�technical�assistance,�partnerships�/�shared�resources,�
regulatory�flexibility,�or�other�incentives.�
�
Implementation:��Actions�should�empower�Oregonians�to�implement�local�solutions;�recognize�regional�differences,�while�supporting�the�
statewide�strategy�and�resources.��Take�into�account�the�success�of�existing�plans,�tools,�data,�and�programs;�do�not�lose�commonsense�approach;�
develop�actions�that�are�measurable,�attainable,�and�effective.�
�
Interconnection/Integration:��Recognize�that�many�actions�(e.g.�land�use�actions)�in�some�way�affect�water�resources�(quality�and/or�quantity);�
recognize�the�relationship�between�water�quantity�and�water�quality;�integrate�participation�of�agencies�and�parties.�
�
Public�Process:��Employ�an�open,�transparent�process�that�fosters�public�participation�and�supports�social�equity,�fairness,�and�environmental�
justice.��Advocate�for�all�Oregonians.�
�
Reasonable�Cost:��Weigh�the�cost�of�an�approach�with�its�benefits�to�determine�whether�one�approach�is�better�than�another,�or�whether�an�
approach�is�worth�pursuing�at�all.��Actions�should�focus�on�reducing�the�costs�of�delivering�services�to�the�state’s�residents,�without�neglecting�
social�and�environmental�costs.�
�
Science�based,�Flexible�Approaches:��Base�decisions�on�best�available�science�and�local�input.��Employ�an�iterative�process�that�includes”�lessons�
learned”�from�the�previous�round.��Establish�a�policy�framework�that�is�flexible.��Build�in�mechanisms�that�allow�for�learning,�adaptation,�and�
innovative�ideas�or�approaches.�
�
Streamlining:��Streamline�processes�without�circumventing�the�law�or�cutting�corners.��Avoid�recommendations�that�are�overly�complicated,�
legalistic,�or�administrative.�
�
Sustainability:��Ensure�that�actions�sustain�water�resources�by�balancing�the�needs�of�Oregon’s�environment,�economy,�and�communities.�

Continued�

www.wrd.state.or.us



   

APPENDIX  D       PAGE  D‐1  

 

REFERENCES 
 

APPENDIX D 
 

	
 
INTRODUCTION 
	
IWRS	Agency	Advisory	Group.		
http://www.wrd.state.or.us/owrd/law/docs/iwrs/01_29_10_briefer.pdf			
	
IWRS	Policy	Advisory	Group.		
http://www.wrd.state.or.us/owrd/law/docs/iwrs/01_29_10_briefer.pdf		
	
IWRS	Project	Team.	
http://www.wrd.state.or.us/owrd/law/docs/iwrs/10_14_2009_briefer.pdf		
	
Oregon	Revised	Statutes	§	536.220.		
http://www.leg.state.or.us/ors/536.html		
	
	
CHAPTER 1:   UNDERSTAND WATER RESOURCES TODAY 
	
Critical	Issue:		Further	Understand	Limited	Water	Supplies	and	Systems	
Cuenca	R.,	Oregon	State	University,	Oregon	Crop	Water	Use	and	Irrigation	Requirements,	184p.,	(Original	1992,	
Reprinted	March	1999).		http://extension.oregonstate.edu/catalog/pdf/em/em8530.pdf		
	
Oregon	Department	of	Environmental	Quality,	2004	Oregon	Water	Quality	Assessment	Section	305(b)	Report.		55p.		
http://www.deq.state.or.us/wq/pubs/reports/wqa305brpt2004.pdf			
	
Oregon	Department	of	Environmental	Quality,	Groundwater	Quality	Protection	in	Oregon.		24p.	(2011).			
http://www.deq.state.or.us/wq/pubs/reports/2011GWReport.pdf		
	
Oregon	Department	of	Environmental	Quality,	Monitoring	Groundwater	Quality	at	Oregon	DEQ.		
http://www.deq.state.or.us/lab/wqm/groundwater.htm								
	
Oregon	Department	of	Fish	and	Wildlife,	2005	Oregon	Native	Fish	Status	Report.			
http://www.dfw.state.or.us/fish/ONFSR/report.asp#documents						
	
Oregon	Department	of	Fish	and	Wildlife,	Threatened,	Endangered,	and	Candidate	Fish	and	Wildlife	Species	in	Oregon,	
http://www.dfw.state.or.us/wildlife/diversity/species/docs/Threatened_and_Endangered_Species.pdf		
	
Oregon	Water	Resources	Department,	Water	Availability	Report.	
http://www.wrd.state.or.us/owrd/sw/docs/sw02‐002.pdf		
	
Oregon	Water	Resources	Department	&	U.S.	Geological	Survey	Deschutes	Basin	Groundwater	Study.		
http://or.water.usgs.gov/projs_dir/deschutes_gw/		
	
Pagano,	Tom.		Climate	Change,	Water	Management,	and	Portland	(Presentation),		
	
Prism	Climate	Group.	
http://www.prism.oregonstate.edu		
	
U.S.	Geological	Survey,	Groundwater	and	Surface	Water:	A	Single	Resource.		USGS	Circular	1139.	(1998).	
http://pubs.usgs.gov/circ/circ1139/pdf/circ1139.pdf				
	
	
	
	



 

 

 

   

PAGE  D‐2            APPENDIX  D  

 

Critical	Issue:		Further	Understand	Our	Water	Management	Institutions	
Endangered	Species	Act.			
http://www.nmfs.noaa.gov/pr/laws/esa/text.htm		
	
Environmental	Protection	Agency	Safe	Drinking	Water	Act.		
http://water.epa.gov/lawsregs/rulesregs/sdwa/index.cfm		
	
Environmental	Protection	Agency	Summary	of	Clean	Water	Act.			
http://www.epa.gov/lawsregs/laws/cwa.html		
	
Hoppe,	Brenda	O.,	Anna	K.	Harding,	Jennifer	Staab	&	Marina	Counter,	Private	Well	Testing	in	Oregon	from	Real	
Estate	Transactions:		An	Innovative	Approach	Toward	a	State‐Based	Surveillance	Program.		Public	Health	Reports	
2011	Jan‐Feb;	126(1);	107‐115.		http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3001807/	
	
Oregon	Agricultural	Water	Quality	Management	Program.		
http://www.oregon.gov/ODA/NRD/Pages/water_quality_front.aspx		
	
Oregon	Department	of	Environmental	Quality,	Groundwater	Protection	Program.			
http://www.deq.state.or.us/wq/groundwater/agencies.htm	
	
Oregon	Department	of	Fish	and	Wildlife,	Fish	Screening	Program.		
http://www.dfw.state.or.us/fish/screening/index.asp		
	
Oregon	Department	of	Fish	and	Wildlife,	Oregon	Guidelines	for	Timing	of	In‐Water	Work	to	Protect	Fish	and	Wildlife	
Resources.		(2008).	
http://www.dfw.state.or.us/lands/inwater/Oregon_Guidelines_for_Timing_of_%20InWater_Work2008.pdf				
	
Oregon	Department	of	State	Lands,	An	Introduction	to	Water‐Related	Permits	and	Reviews	Issued	by	Oregon	State	
Agencies.	(2008).		http://www.oregon.gov/DSL/PERMITS/swrp_userguide12_06.shtml				
	
Oregon	Forest	Practices	Act.			
http://www.oregon.gov/ODF/privateforests/fpaKeys.shtml		
	
Oregon	Instream	Water	Rights	Act.			
http://www.oregon.gov/OWRD/mgmt_instream.shtml	
	
Oregon	Parks	and	Recreation	Department,	Scenic	Waterways	Program.		
http://www.oregon.gov/OPRD/RULES/waterways.shtml		
	
Oregon	Water	Resources	Department,	Aqua	Book.			
http://www.wrd.state.or.us/owrd/pages/pubs/aquabook.aspx			
		
	
Critical	Issue:		Water	Quantity	and	Water	Quality	Information	
Oregon	Department	of	Environmental	Quality,	Fact	Sheet:	DEQ’s	Water	Quality	Program.		(July	2009).	
http://www.deq.state.or.us/wq/pubs/factsheets/programinfo/09WQ022WQProgram.pdf	
	
Oregon	Department	of	Environmental	Quality,	Fact	Sheet:	Water	Quality	Monitoring	Programs	at	Oregon	DEQ.		
(August	2008).		http://www.deq.state.or.us/lab/wqm/docs/08‐LAB‐007.pdf		
	
Oregon	Department	of	Environmental	Quality,	Underground	Injection	Control	Program.	
http://www.deq.state.or.us/wq/uic/uic.htm				
	
Oregon	Department	of	Fish	and	Wildlife,	Conservation	and	Recovery	Plans.			
http://www.dfw.state.or.us/fish/CRP/conservation_recovery_plans.asp				
	



 

 

 
   

APPENDIX  D       PAGE  D‐3  

 

Oregon	Department	of	Fish	and	Wildlife,	Oregon	Conservation	Strategy.		(2006).		
http://www.dfw.state.or.us/conservationstrategy/read_the_strategy.asp			
	
Oregon	Department	of	Geology	and	Mineral	Industries,	Lidar	Data.		
http://www.oregongeology.org/sub/lidardataviewer/index.htm		
	
Oregon	Department	of	State	Lands,	Oregon	Wetland	Conservation	Strategy:	Issue	Analysis,	Public	Discussions	&	
Recommendations.		(1995).		http://www.oregonstatelands.us/DSL/WETLAND/docs/wet_cons_strat.pdf		
	
Oregon	Water	Resources	Department,	Exempt	Use	Well	Recording.		
http://www.wrd.state.or.us/owrd/pages/exempt_use_788_info.aspx		
	
Oregon	Water	Resources	Department,	Fact	Sheet:	Stream	Gaging	in	Oregon,	Surface	Water	Data	Collection.		(2009).				
http://www.wrd.state.or.us/OWRD/SW/docs/streamgage_info.pdf				
	
Oregon	Water	Resources	Department,	Water	Level	Data	and	Hydrographs	for	Observation	Wells.		
http://www.oregon.gov/owrd/pages/gw/well_data.aspx		
	
Oregon	Watershed	Enhancement	Board,	Oregon	Watershed	Restoration	Inventory.		
http://www.oregon.gov/oweb/monitor/owri.shtml		
	
	

CHAPTER 2:  UNDERSTAND INSTREAM AND OUT‐OF‐STREAM NEEDS 
	
Critical	Issue:		Further	Define	Our	Out‐of‐Stream	Needs/Demands	
Business	Oregon	(formally	OECDD),	Manufacturing	Employment	in	Oregon.		(March	2009).			
http://www.oregon4biz.com/assets/docs/mfg.pdf			
	
Ceres	Aqua	Gauge.			
http://www.ceres.org/resources/reports/aqua‐gauge	
	
Eagan,	C.,	Urban	Oregon	Dominates	the	State’s	Manufacturing	Employment,	Oregon	Employment	Department.		
(August	2011).		
	
HDR	Engineering,	Inc.,	Statewide	Water	Needs	Assessment,	Oregon	Water	Supply	and	Conservation	Initiative.		
Prepared	for	the	Oregon	Water	Resources	Department.	(September	2008).			
www.wrd.state.or.us/OWRD/LAW/docs/owsci/OWRD_Demand_Assessment_Report_Final_September_2008.pdf			
	
Infrastructure	Finance	Authority,	Site	on	Oregon’s	Key	Growth	Industries.					
http://www.oregon4biz.com/The‐Oregon‐Advantage/Industry/		
	
Oregon	Board	of	Agriculture.		State	of	Oregon	Agriculture	Industry	Report.		(2011).		
http://www.oregon.gov/ODA/docs/pdf/bd_rpt.pdf				
	
Oregon	Business	Plan,	Food	Processing.			
http://www.oregonbusinessplan.org/Industry‐Clusters/About‐Oregons‐Industry‐Clusters/Food‐Processing.aspx		
	
Oregon	Department	of	Administrative	Services,	Office	of	Economic	Analysis.		Forecasts	of	Oregon’s	County	
Populations	and	Components	of	Change,	2000	–	2040.		(2004).	
http://www.oregon.gov/DAS/OEA/docs/demographic/pop_components.xls	
	
Oregon	Department	of	Administrative	Services,	Office	of	Economic	Analysis.		Oregon’s	Demographic	Trends.		(2010).	
http://www.oregon.gov/DAS/OEA/docs/demographic/OR_pop_trend2010.pdf?ga=t							
	



 

 

 

   

PAGE  D‐4            APPENDIX  D  

 

Oregon	Department	of	Agriculture,	Oregon	Agriculture	Facts	and	Figures.		
http://www.nass.usda.gov/Statistics_by_State/Oregon/Publications/facts_and_figures/facts_and_figures.pdf		
	
Oregon	State	University	Extension,	Oregon	Agriculture	and	the	Economy.		(February	2011).		
http://ruralstudies.oregonstate.edu/sites/default/files/pub/pdf/OregonAgEconomyAnUpdate.pdf	
	
Oregon	Water	Resources	Department,	Adjudication	Website.		
http://www.wrd.state.or.us/owrd/Pages/adj/index.aspx		

Oregon	Water	Resources	Department,	Strategic	Measurement	Plan.	(March	2007).			
http://www1.wrd.state.or.us/pdfs/reports/Priority_WAB_Report03‐2007.pdf			
	
Oregon	Water	Resources	Department,	Surface	Water	Right	Application	Guidebook.		(February	2012).	
http://www.oregon.gov/owrd/pubs/docs/forms/surfacewaterbook_updated_02_1_2012.pdf		
	
Oregon	Water	Resources	Department,	Water	Use	Reporting.	
http://www.wrd.state.or.us/owrd/pages/wr/water_use_report.aspx		
	
U.S	Geological	Survey	and	U.S.	Dept	of	the	Interior.,	Estimated	Use	of	Water	in	the	United	States	in	2005,	Circular	
1344.		http://pubs.usgs.gov/circ/1344/			
			

Essay:	Long	Term	Water	Demand	Forecasting	Helps	Estimate	Oregon’s	Future	Water	Needs	
Hanemann,	W.,		The	Economic	Conception	of	Water.		Working	Paper	No.	1005.		Department	of	Agricultural	and	
Resource	Economics	and	Policy.		University	of	California	at	Berkeley.		(2005).			
	
Jurjevich,	J.,	A	Pivot	Point?		Economic	Slow‐down	affects	Oregon’s	Migration	Flows.		Portland	State	University,	
Population	Research	Center.		(2011).				
http://mkn.research.pdx.edu/2011/05/%20slow‐economy‐tempered‐oregon‐population‐growth‐over‐
decade/				
	
Zilberman,	D.,	T.	Sproul,	D.	Rajagopal,	S.	Sexton	&	P.	Hellegers.		Rising	Energy	Prices	and	the	Economics	of	Water	
in	Agriculture.		Water	Policy	10	Supplement	1.		11‐21,	(2008).	

	
	
Critical	Issue:		Further	Define	Instream	Needs/Demands	
American	Sportfishing	Association,	Sportfishing	in	America.		An	Economic	Engine	and	Conservation	Powerhouse.		
(2008).	http://asafishing.org/uploads/Sportfishing_in_America_Jan_2008_Revised.pdf				
	
American	Sportfishing	Association,	State	and	National	Economic	Impacts	of	Fishing,	Hunting,	and	Wildlife‐Related	
Recreation	on	U.S.	Forest	Service‐Managed	Lands.		(2006).			
http://www.fs.fed.us/biology/resources/pubs/usfs_rec_economic_impacts.pdf			
	
Dean	Runyan	and	Associates,	Fishing,	Hunting,	Wildlife	Viewing,	and	Shellfishing	in	Oregon,	2008	State	and	County	
Expenditures.		(2009).		http://www.dfw.state.or.us/agency/docs/Report_5_6_09‐‐Final%20%282%29.pdf		
	
Oregon	State	Marine	Board,	Boating	in	Oregon.		Triennial	Survey	Results.		(2011).			
http://www.oregon.gov/OSMB/admin/TriennialSurveyResultsPage2010.shtml	
	
Oregon	Water	Resources	Department,	Peak	and	Ecological	Flows	White	Paper.		
http://www.oregon.gov/owrd/docs/EFTAG_Final.pdf		
	
Outdoor	Industry	Foundation,	The	Active	Outdoor	Recreation	Economy,		A	$730	Billion	Annual	Contribution	to	the	
U.S.	Economy.		(2006).	http://www.outdoorindustry.org/images/researchfiles/RecEconomypublic.pdf?26				
	



 

 

 
   

APPENDIX  D       PAGE  D‐5  

 

The	Research	Group,	Briefing	Report:		Oregon	Commercial	Fishing	Industry,	Economic	Contributions	in	2011	and	
Outlook	for	2012,	Prepared	for	the	Oregon	Department	of	Fish	and	Wildlife	and	the	Oregon	Coastal	Zone	
Management	Association.	(2012).	
http://www.dfw.state.or.us/fish/commercial/docs/OR_Comm_Fish_Ec_Impacts_Brief_2011.pdf	
	
U.S.	Department	of	the	Interior,	U.S.	Fish	and	Wildlife	Service,	U.S.	Department	of	Commerce	&	U.S.	Census	Bureau.		
National	Survey	of	Fishing,	Hunting,	and	Wildlife‐Associated	Recreation.		(2006).	
http://library.fws.gov/pubs/nat_survey2006_final.pdf				
	

Essay:	Inventorying	and	Monitoring	Groundwater	Dependent	Ecosystems	
Aldous,	A.	&	L.	Bach,	Protecting	Groundwater‐Dependent	Ecosystems:	Gaps	and	Opportunities.		National	
Wetlands	Newsletter	(May‐June	2011):	19‐22.	
	
Blevins,	E.	&	A.	Aldous,	The	biodiversity	value	of	groundwater‐dependent	ecosystems:	
A	cataloguing	of	United	States	federally	listed	species	that	depend	on	groundwater.		Wetland	Science	and	
Practice	28:	18‐24.,	(2011).	
	
Brown,	J.,	L.	Bach,	A.	Aldous,	A.	Wyers,	&	J.	DeGagné.		Groundwater‐Dependent	Ecosystems	in	Oregon:	an	
assessment	of	their	distribution	and	associated	threats.		Frontiers	in	Ecology	and	the	Environment	9:	97‐102.		
(2010).	
	
Brown,	J.,	A.	Wyers,	L.	Bach,	&	A.	Aldous,	Groundwater‐Dependent	Biodiversity	and	Associated	Threats:	A	
statewide	screening	methodology	and	spatial	assessment	of	Oregon.		The	Nature	Conservancy.		(2009).	

	
Herbert,	J.,	&	P.	Seelbach.		Considering	Aquatic	Ecosystems:	The	Basis	for	Michigan’s	New	Water	Withdrawal	
Assessment	Process.		Michigan	State	University	Extension	Bulletin	WQ‐60,	4	p.	(2009).	
http://www.michigan.gov/documents/dnr/WQ60_269923_7.pdf			

	
Michigan	Water	Withdrawal	Assessment	Tool	(MIWWAT),		Michigan	Water	Withdrawal	Assessment	Tool	
Update.		(2009).		
http://www.miwwat.org/Intro1.pdf			
	
Murray‐Darling	Basin	Authority,	Draft	Basin	Plan.		(2011).			
http://www.mdba.gov.au/draft‐basin‐plan		
	
Stevens,	L.,	&	V.	Meretsky,	Aridland	Springs	in	North	America:	Ecology	and	Conservation.		University	of	Arizona	
Press.		(2008).	

	
U.S.	Forest	Service,	Technical	Guide	to	Managing	Ground	Water	Resources.		FS‐881,	USDA	Minerals	and	Geology	
Management;	Watershed,	Fish,	Air,	and	Rare	Plants.		(2007).	

	
	
CHAPTER 3:  UNDERSTAND THE COMING PRESSURES THAT AFFECT OUR NEEDS AND SUPPLIES 
	
Critical	Issue:		The	Water	and	Energy	Nexus		
Alliance	for	Water	Efficiency	and	American	Council	for	an	Energy‐Efficient	Economy,	Addressing	the	Energy‐Water	
Nexus:	A	Blueprint	for	Action.		16p.	(2011).		http://www.allianceforwaterefficiency.org/blueprint.aspx				
	
Energy	Trust	of	Oregon.			
http://energytrust.org/		
	
Farmers	Conservation	Alliance.,	“Farmers	Screen”	Technology	Saving	Money,	Time,	and	Fish	on	Whychus	Creek.		
(January	16,	2012	Press	Release).	http://www.farmerscreen.org/pressroom			
	



 

 

 

   

PAGE  D‐6            APPENDIX  D  

 

Gilfillan,	J.,	Oregon	Public	Broadcasting,	Fruit	Growers	Develop	Innovative	Screen	to	Keep	Fish	out	of	Irrigation	
Water.		(September	2,	2010).	
http://news.opb.org/article/fruit‐growers‐develop‐innovative‐screen‐keep‐fish‐out‐irrigation‐water/			
	
Lies,	M.,	Alliance	Makes	Splash	With	Fish	Screen,	Capital	Press.		(February	17,	2012).	
http://centralpt.com/upload/333/15284_CapitalPress.2.17.2012.FarmersScreen.pdf			
	
Northwest	Power	and	Conservation	Council,	Columbia	River	Basin	Fish	and	Wildlife	Program,	Appendix	B:		
Hydroelectric	Development	Conditions.		2009	Amendments.		108p.	(2009).	
http://www.nwcouncil.org/library/2009/2009‐09.pdf				
	
Northwest	Power	and	Conservation	Council,	Columbia	River	History	Project.		Hydropower.	
http://www.nwcouncil.org/history/Hydropower.asp				
	
Oregon	Board	of	Agriculture,	State	of	Oregon	Agriculture	Industry	Report.		(2011).	
http://www.oregon.gov/ODA/docs/pdf/bd_rpt.pdf				
	
Oregon	Department	of	Agriculture,	Agriculture	and	Energy	in	Oregon.		(2011).	
http://www.oregon.gov/ODA/docs/pdf/ag_energy_report.pdf			
	
Oregon	Department	of	Consumer	and	Business	Services,	Building	Codes	Division,	Oregon	Reach	Code.	
http://www.bcd.oregon.gov/programs/reach.html#facts	
	
Oregon	Department	of	Consumer	and	Business	Services,	Building	Codes	Division,	Oregon	Smart	Guide:		Rainwater	
Harvesting.		(2010).		http://www.bcd.oregon.gov/pdf/3660.pdf				
	
Oregon	Department	of	Consumer	and	Business	Services,	Building	Codes	Division,	Oregon	Smart	Guide:		Water	
Conservation	Systems.		(2010).		http://www.bcd.oregon.gov/pdf/0990.pdf			
	
Oregon	Department	of	Energy,	2011	–	2013	State	of	Oregon	Energy	Plan.		
http://www.oregon.gov/ENERGY/docs/reports/legislature/2011/energy_plan_2011‐13.pdf				
	
Oregon	Department	of	Energy,	A	Renewable	Portfolio	Standard	for	Oregon.		
http://www.oregon.gov/energy/RENEW/Pages/RPS_home.aspx			
	
Oregon	Department	of	Energy,	Energy	Conservation	–	Buying	a	New	Water	Heater.		
http://www.oregon.gov/ENERGY/CONS/RES/buywaterhtr.shtml				
	
Oregon	Department	of	Energy,	Oregon’s	Power	Mix	‐	Where	Does	Oregon’s	Electricity	Come	From?	
http://www.oregon.gov/energy/pages/oregons_electric_power_mix.aspx				
	
The	River	Network.		The	Water	and	Energy	Nexus.		
http://www.rivernetwork.org/water‐energy‐nexus				
	
U.S.	Department	of	Energy,	Energy	Demands	on	Water	Resources.		Report	to	Congress	on	the	Interdependency	of	
Energy	and	Water.		(2006).	
http://www.sandia.gov/energy‐water/docs/121‐RptToCongress‐EWwEIAcomments‐FINAL.pdf				
	
U.S.	Environmental	Protection	Agency,	Ensuring	a	Sustainable	Future:	An	Energy	Management	Guidebook	for	
Wastewater	and	Water	Utilities.		(January	2008).			
http://www.epa.gov/owm/waterinfrastructure/pdfs/guidebook_si_energymanagement.pdf	
	
U.S.	Environmental	Protection	Agency,	Sustainable	Water	Infrastructure.		Water	and	Energy	Efficiency	in	Water	and	
Wastewater	Facilities.		http://www.epa.gov/region9/waterinfrastructure/howto.html				
	



 

 

 
   

APPENDIX  D       PAGE  D‐7  

 

U.S.	Environmental	Protection	Agency	&	U.S.	Department	of	Energy,	Energy	Star	Program.		
http://www.energystar.gov/index.cfm?c=about.ab_index		
	

Essay:		Conduit	Hydroelectric	Projects	in	Central	Oregon	
Black	Rock	Consulting,	Inc.,	Hydropower	Potential	and	Energy	Savings	Evaluation.		Irrigation	Water	Providers	
of	Oregon.		172p.	(2010).	http://energytrust.org/library/reports/100916_HydropowerPotential.pdf						

	
	
Critical	Issue:		Water	and	Climate	Change		
Allen,	C.,	A.	Macalady,	H.	Chenchouni,	D.	Bachelet,	N.	McDowell,	M.	Vennetier,	T.	Kizberger,	A.	Rigling,	D.	Brashears,	E.	
Hogg,	P.	Gonzalez,	R.	Fensham,	Z.	Zhang,	J.	Castro,	N.	Demidova,	J.	Lim,	G.	Allard,	S.	Running,	A.	Semerci	&	N.	Cobb.		A	
Global	Overview	of	Drought	and	Heat‐Induced	Tree	Mortality	Reveals	Emerging	Climate	Change	Risks	for	Forests.		
Forest	Ecology	and	Management,	259(4):	660‐684,	(2010).	
	
Bumbaco,	K.	&	P.	Mote.		Three	Recent	Flavors	of	Drought	in	the	Pacific	Northwest.		Journal	of	Applied	Meteorology	
and	Climatology.		49,	2058–2068.		(2010).		doi:	10.1175/2010JAMC2423.1	
	
Chang,	H.	&	J.	Jones,	Climate	Change	and	Oregon’s	Freshwater	Resources,	The	Oregon	Climate	Assessment	Report.		
Oregon	Climate	Change	Research	Institute,	College	of	Oceanic	and	Atmospheric	Sciences,	Oregon	State	University.		
(2010).			http://occri.net/ocar			

Climate	Impacts	Group,The	Washington	Climate	Change	Impacts	Assessment.		M.	Mcguire	Elsner,	J.	Littell	and	L.	
Whitely	Binder	(eds).		Center	for	Science	in	the	Earth	System,	Joint	Institute	for	the	Study	of	the	Atmosphere	and	
Oceans,	University	of	Washington,	Seattle,	Washington.		(2010).			
	
Climate	Leadership	Initiative,	Preparing	Oregon’s	Watersheds	for	Climate	Change.		(2010).	
	
Clough,	J.	&	E.	Larson,	Application	of	the	Sea‐Level	Affecting	Marshes	Model	(SLAMM	6)	to	Bandon	Marsh	NWR.		
Warren	Pinnacle	Consulting,	Inc.	Report	to	U.S.	Fish	and	Wildlife	Service,	National	Wildlife	Refuge	System,	Division	
of	Natural	Resources	and	Conservation	Planning	Conservation	Biology	Program.		(2010).	
	
Elsner,	M.,	L.	Cuo,	N.Voisin,	J.	Deems,	A.	Hamlet,	J.	Vano,	K.	Mickelson,	S.	Lee	&	D.	Lettenmaier,			Implications	of	21st	
century	climate	change	for	the	hydrology	of	Washington	State.		(2009).	
	
Erwin,	K.,	Wetlands	and	Global	Climate	Change:	the	Role	of	Wetland	Restoration	in	a	Changing	World.		Wetlands	
Ecological	Management.		17:	71‐84,	(2009).	
	
Knowles,	N.,	D.	Dettinger	&	D.	Cayan.		Trends	in	Snowfall	versus	Rainfall	for	the	Western	United	States.		Journal	
Climate	19(18),	4545‐4559,	(2006).			
	
Mohseni,	O.,	H.	Stefan	&	J.	Eaton,	Global	Warming	and	Potential	Changes	in	Fish	Habitat.		Climate	Change,	59,	389‐
409,	(2003).			
	
Mote,	P.,	Trends	in	Snow	Water	Equivalent	in	the	Pacific	Northwest	and	their	Climatic	Causes.		Geophysical	Research	
Letters	30	(1601),	(2003).		DOI:1610D1029/2003GL017258.	
	
Mote,	P.,	A.	Hamlet,	M.	Clark,	and	D.	Lettenmaier,	Declining	Mountain	Snowpack	in	Western	North	America.		Bulletin	
of	the	American	Meteorological	Society	86:	39–49,	(2005).		
	
O’Neal,	K.,	Effects	of	Global	Warming	on	Trout	and	Salmon	in	U.S.	Streams.		Defenders	of	Wildlife,	Washington,	D.C.	
46p.	(2002).	
	
Oregon	Climate	Change	Research	Institute,	K.	Dello	and	P.	Mote	(eds),	Oregon	Climate	Assessment	Report.			(2010).	
http://library.state.or.us/repository/2010/201012011104133/summaries.pdf				
	



 

 

 

   

PAGE  D‐8            APPENDIX  D  

 

Oregon	Department	of	Land	Conservation	and	Development,	Planning	for	Natural	Hazards:		Flood	Technical	
Resource	Guide.	(2000).	http://www.oregon.gov/LCD/HAZ/docs/floods/04_flood.pdf					
	
Oregon	Global	Warming	Commission,	Interim	Roadmap	to	2020.		(October	2010).	
http://www.keeporegoncool.org/sites/default/files/Integrated_OGWC_Interim_Roadmap_to_2020_Oct29_11‐
19Additions.pdf						
	
Oregon	Global	Warming	Commission,	Report	to	the	Oregon	Legislature.		(2011).	
http://www.keeporegoncool.org/sites/default/files/ogwc‐standard‐documents/2011Report.pdf				
	
Oregon	State	University,	University	of	Oregon	&	Portland	State	University,	Fact	Sheet:	Willamette	Water	2100,	
Anticipating	Water	Scarcity	and	Informing	Integrative	Water	System	Response.		(2011).			
http://water.oregonstate.edu/ww2100/sites/default/files/downloads/FactSheet_June2011b.pdf		
	
Ruggiero,	P.,	Impacts	of	Climate	Change	on	Coastal	Erosion	and	Flood	Probability	in	the	US	Pacific	Northwest.		
Proceedings	of	Solutions	to	Coastal	Disasters.		(2008).	
	
Ruggiero,	P.,	P.	Komar	&	J.	Allan,	Increasing	Wave	Heights	and	Extreme	Value	Projections:	the	Wave	Climate	of	the	
U.S.	Pacific	Northwest.		(2010).	
	
State	of	Oregon,	Emergency	Management	Plan:	Natural	Hazards	Mitigation	Plan.		(2009).		
http://csc.uoregon.edu/opdr/sites/csc.uoregon.edu.opdr/files/OR‐SNHMP_drought_chapter_2009.pdf				
	
State	of	Oregon,	The	Oregon	Climate	Change	Adaptation	Framework.	(2010).	
http://www.lcd.state.or.us/LCD/docs/ClimateChange/Framework_Final.pdf				
	
U.S.	Environmental	Protection	Agency,	Oregon	Water	Quality	Assessment	Report.		(2006).		
http://iaspub.epa.gov/waters10/attains_state.control?p_state=OR#total_assessed_waters				
	
Van	Mantgem,	P.,	N.	Stephenson,	J.	Byrne,	L.	Daniels,	J.	Franklin,	P.	Fule,	M.	Harmon,	A.	Larson,	J.	Smith,	A.	Taylor,	T.	
Veblen,	Widespread	Increase	of	Tree	Mortality	Rates	in	the	Western	United	States.		Science,	523:	521‐524,	(2009).	
	
	
Critical	Issue:		The	Water	and	Land	Use	Nexus	
Oregon	Board	of	Agriculture,	State	of	Oregon	Agriculture.		(2011).	
http://www.oregon.gov/ODA/docs/pdf/bd_rpt.pdf				
	
Oregon	Department	of	Forestry	and	U.S.	Forest	Service,	Forests,	Farms	&	People.		Land	Use	Change	on	Non‐Federal	
land	in	Oregon,	1974‐2009.			(2011).	
http://www.oregon.gov/ODF/STATE_FORESTS/FRP/docs/ForestFarmsPeople2009.pdf				
	
Oregon	Department	of	Land	Conservation	and	Development,	DLCD’s	State	Agency	Coordination	Agreements.	
http://www.oregon.gov/LCD/about_us.shtml				
	
Oregon	Department	of	State	Lands	and	U.S.	Fish	and	Wildlife	Service,	Wetland	and	Land	Use	Change	in	the	
Willamette	Valley,	Oregon:		1994	–	2005.		(2010).			
http://www.oregonstatelands.us/DSL/PERMITS/docs/land_use_chamge_1994‐2005.pdf				
	
Oregon	Environmental	Council,	Stormwater	Solutions:		Turning	Oregon’s	Rain	Back	into	a	Resource.		(2007).	
http://www.oeconline.org/our‐work/rivers/stormwater/stormwater%20report			
	
Oregon	State	University,	Sea	Grant	Extension	Program	&	Oregon	Department	of	Land	Conservation	and	
Development,	Barriers	and	Opportunities	for	Low	Impact	Development	from	Three	Oregon	Communities.		(2008).		
http://seagrant.oregonstate.edu/sgpubs/onlinepubs/w06002.pdf			
	
	



 

 

 
   

APPENDIX  D       PAGE  D‐9  

 

Portland	State	University,	Population	Research	Center,	Census	Profiles,	Oregon	and	its	Metropolitan	Areas.		(2010).		
http://www.pdx.edu/sites/www.pdx.edu.prc/files/2010_PL94_MSA.pdf		
	
Snell,	A.,	Water	Supply	Planning	Perspectives	from	Oregon	Counties:		An	Overview	of	the	Water	Resources	
Department’s	County	Outreach	Project.		Oregon	Water	Resources	Department	&	Oregon	Sea	Grant.		(2007).			
	
U.S.	Bureau	of	Census,	Population	of	Oregon’s	Counties.		1980	–	2010.		Compiled	by	the	Oregon	Office	of	Economic	
Analysis.	
	
U.S.	Environmental	Protection	Agency,	Definition	of	Green	Infrastructure	and	LID.		
http://www.epa.gov/owow/NPS/lid/			
	
U.S.	Environmental	Protection	Agency,	Protecting	Water	Quality	from	Urban	Runoff.		
http://www.epa.gov/owow_keep/NPS/urban_facts.html				
	
	
Critical	Issue:		Water‐Related	Infrastructure	
American	Society	of	Civil	Engineers,	National	Infrastructure	Report	Card.		Fact	Sheets:		Dams.		
http://www.infrastructurereportcard.org/fact‐sheet/dams			
	
American	Society	of	Civil	Engineer,	Oregon	Section,	Oregon	Section	Infrastructure	Report	Card.		(October	2010).	
http://www.asceor.org/documents/ReportCardHQ200.pdf		
	
League	of	Oregon	Cities	&	Environmental	Finance	Center,	Water,	Wastewater,	and	Stormwater	Utility	Rates	and	
Surcharges	Survey.		(2009).	
	
Oregon	Department	of	Agriculture,	Brochure	on	Energy	Opportunities	for	Agriculture.		
http://www.oregon.gov/ODA/docs/pdf/ag_energy_brochure.pdf		
	
Oregon	Infrastructure	Finance	Authority,	Financing	for	Water	or	Wastewater	Improvement	Projects.		
http://www.orinfrastructure.org/Learn‐About‐Infrastructure‐Programs/Interested‐in‐a‐Water‐or‐Wastewater‐
Improvement‐Project/	
	
Oregon	Infrastructure	Finance	Authority,	Infrastructure	Finance	Authority	News:		Federal	Funding	for	Community	
Development	Continues	to	Decline.		(February	2012).			http://www.orinfrastructure.org/IFA‐News/February‐
2012/		
	
Oregon	Water	Resources	Congress,	Irrigation	District	Water	Infrastructure.		White	Paper.		
http://www.owrc.org/useruploads/files/federal/OWRC%20Infrastructure%20White%20Paper.pdf		
	
Oregon	Water	Resources	Department,	Dam	Safety	in	Oregon.		(2011).		
http://www.wrd.state.or.us/OWRD/SW/docs/dam_safety/September_2011_dam_Safety_Book.pdf				
	
Oregon	Water	Resources	Department,	Water	Well	Owner’s	Guidebook:	A	Guide	to	Water	Wells	in	Oregon.	(2010).		
http://www1.wrd.state.or.us/pdfs/Water_Well_Booklet_2010.pdf				
	
Rogue	Valley	Council	of	Governments,	Gold	Ray	Dam	Project:	Removal,	Restoration,	and	Monitoring.		
http://www.rvcog.org/mn.asp?pg=NR_Gold_Ray_Dam				
	
Rural	Community	Assistance	Corporation,	Oregon	Water	and	Wastewater	Funding	and	Resource	Guide.	(2011).	
http://www.rcac.org/assets/Oregon/ORresourceGd‐4‐11.pdf				
	
U.S.	Army	Corps	of	Engineers,	National	Inventory	of	Dams.			
http://geo.usace.army.mil/pgis/f?p=397:12:		
	
	



 

 

 

   

PAGE  D‐10            APPENDIX  D  

 

U.S.	Bureau	of	Reclamation,	WaterSMART	Program.			
http://www.usbr.gov/WaterSMART/		
	
U.S.	Department	of	the	Interior	&	U.S.	Bureau	of	Reclamation,	Erosion	and	Sedimentation	Manual.		Ch.	8,	Dam	
Decommissioning	and	Sediment	Management.		
http://www.usbr.gov/pmts/sediment/kb/ErosionAndSedimentation/Contents.pdf				
	
U.S.	Environmental	Protection	Agency,	Drinking	Water	Infrastructure	Needs	Survey	and	Assessment.		Fourth	Report	
to	Congress.		EPA	816‐R‐09‐001.	(2009).			
http://water.epa.gov/infrastructure/drinkingwater/dwns/upload/2009_03_26_needssurvey_2007_report_needssu
rvey_2007.pdf				
	
U.S.	Environmental	Protection	Agency,	Sustainable	Water	Infrastructure	Initiative.		
http://water.epa.gov/infrastructure/sustain/		
	
U.S.	Environmental	Protection	Agency,	Water	Trivia	Facts.		
http://water.epa.gov/learn/kids/drinkingwater/water_trivia_facts.cfm		
	
U.S.	General	Accounting	Office,	Water	Infrastructure:		Comprehensive	Asset	Management	Has	Potential	to	Help	
Utilities	Better	Identify	Needs	and	Plan	Future	Investments.		Report	to	Committee	on	Environment	and	Public	
Works,	U.S.	Senate.		(2004).		http://www.gao.gov/new.items/d04461.pdf				
	
U.S.	General	Accounting	Office,	Water	Infrastructure:		Information	on	Financing,	Capital	Planning,	and	Privatization.		
Report	to	Congressional	Requesters.		83p.	(2002).		http://www.gao.gov/new.items/d02764.pdf				
	
	
Critical	Issue:		Education	and	Outreach	
Brueck,	T.,	M.	Isbell,	D.	O’Berry	&	P.	Brink,	Water	Sector	Workforce	Sustainability	Initiative.		Sponsored	by	Water	
Research	Foundation	and	the	American	Water	Works	Association.		(2010).	
	
Clackamas	Community	College.		2011	–	2012	Catalog:		Degrees,	Certificates,	and	Approved	Courses	(pg.	14	–	23).			
	
DHM	Research	and	OPB	Earth	Fix,	Poll	of	Northwest	Residents’	Opinions	on	the	Environment.		(November	2011).			
http://earthfix.opb.org/article/water‐pollution‐the‐source‐be‐with‐you/	
	
Lane	Community	College,	2011‐2012	Online	College	Catalog,	Career	and	Technical	Programs.		
http://www.lanecc.edu/collegecatalog/careertech.html				
	
Linn‐Benton	Community	College,	Degrees	&	Certificates	offered.				
http://www.linnbenton.edu/go/majors				
	
Milano,	C.,	Go	with	the	Flow:	A	Wave	of	Water‐Related	Opportunities.		Science,	(2010).		
	
Olstein,	M.,	J.	Voeller,	D.	Marden,	J.	Jennings,	P.	Hannan	&	D.	Brinkman,	Succession	Planning	for	a	Vital	Workforce	in	
the	Information	Age.		(2005).	
	
Oregon	Department	of	Community	Colleges	and	Workforce	Development,	2009‐2010	Oregon	Community	College	
Viewbook.		http://www.occa17.com/assets/documents/FactsFigures/CommunityCollegeViewbook2009‐10.pdf				
	
Oregon	Department	of	Community	Colleges	and	Workforce	Development,	Oregon	Green	Career	Pathways,	Water	&	
Wastewater	–	Entrance	Considerations.		
http://oregongreenpathways.org/1527/water‐community‐college				
	
Oregon	Environmental	Literacy	Task	Force,	Oregon	Environmental	Literacy	Plan:	Toward	a	Sustainable	Future.	
(2010).	http://www.ode.state.or.us/gradelevel/hs/oregon‐environmental‐literacy‐plan.pdf				
	



 

 

 
   

APPENDIX  D       PAGE  D‐11  

 

Oregon	Parks	and	Recreation	Department,	2005‐2014	Water	Trails	Plan.		
http://www.oregon.gov/OPRD/PLANS/docs/trails/Water.pdf			
	
Oregon	State	University,	Brent	Steel,	Monica	Hubbard	&	Erika	Wolters,	Oregon	Water	Policy	Survey	&	Public	
Attitudes	Toward	Water	Use	in	Oregon	Survey.		Master	of	Public	Policy	Program.		(2010).	
	
Project	WET,	World	Wide	Water	Education.		
http://www.projectwet.org/				
	
U.S.	Congressional	Budget	Office,	Baby	Boomers’	Retirement	Prospects:		An	Overview.	(2003).	
http://www.cbo.gov/ftpdocs/48xx/doc4863/11‐26‐BabyBoomers.pdf		
	
U.S.	Department	of	Labor,	Bureau	of	Labor	Statistics	Occupational	Outlook	Handbook,	(2010‐2011	Edition).	
	
U.S.	Environmental	Protection	Agency.		Teacher	Resources	and	Lesson	Plans.			
http://www.epa.gov/students/teachers.html#exwater	
	
U.S.	Environmental	Protection	Agency.		What	is	Nonpoint	Source	Pollution?		
http://water.epa.gov/polwaste/nps/whatis.cfm				
	
Water	Environment	Federation,	Task	Force	on	Workforce	Sustainability.		Final	Report.		(2008).	
http://www.wef.org/AWK/pages_cs.aspx?id=589						
	
	

CHAPTER 4:  MEET OREGON’S INSTREAM AND OUT‐OF‐STREAM NEEDS 
	
Critical	Issue:		Place‐Based	Efforts	
2008‐2017	U.S.	v.	Oregon	Management	Agreement.		(May	2008).		
http://www.fws.gov/Pacific/fisheries/hatcheryreview/Reports/snakeriver/SR‐‐079.2008‐
2017.USvOR.Management.Agreement_042908.pdf	
	
Klamath	Basin	Restoration	Agreement	for	the	Sustainability	of	Public	and	Trust	Resources	and	Affected	
Communities.		(2010).	http://www.doi.gov/news/pressreleases/upload/Klamath‐Basin‐Restoration‐Agreement‐2‐
18‐10.pdf		
	
Siemann,	D.,	&	S.	Martin,	Managing	Many	Waters:	An	assessment	of	Capacities	for	Implementing	Water	and	Fish	
Improvements	in	the	Walla	Walla	Basin.		The	William	D.	Ruckelshaus	Center,	Washington	State	University	&	
University	of	Washington.	(July	2008).	
	
U.S.	Army	Corps	of	Engineers	&	Bonneville	Power	Administration,	Columbia	River	Treaty	–	2014/2024	Review.	
http://www.crt2014‐2024review.gov/				
	

Essay:		Place‐Based	Partnerships	‐	Examples	
Albany‐Millersburg:	Talking	Water	Gardens.		
http://cityofalbany.net/publicworks/twg/	
	
Chicago	Metropolitan	Agency	for	Planning.		Regional	Planning	Research.				
http://www.cmap.illinois.gov/regional‐water‐supply‐planning/minutes	

	
U.S.	Department	of	Agriculture,	L.	Kruger	&	D.	Williams,	Place	and	Place‐based	Planning.		Proceedings	from	the	
National	Workshop	on	Recreation	Research	and	Management.		(2007).		
http://www.fs.fed.us/rm/pubs_other/rmrs_2007_kruger_l001.pdf			
	
Willamette	Water	2100	Project.			
http://water.oregonstate.edu/ww2100/		



 

 

 

   

PAGE  D‐12            APPENDIX  D  

 

Critical	Issue:			Water	Management	and	Development	
4	C’s	Associates,	Prineville	Reservoir	Uncontracted	Water	Situation	Assessment.		Prepared	for	Crook	County	Natural	
Resources	Planning	Subcommittee.		(2008).	http://www1.wrd.state.or.us/pdfs/OWSCI/Crook_Final_Report.pdf				
	
Economic	and	Engineering	Services,	Inc.,	Water	Management	and	Conservation	Plans:	A	Guidebook	for	Oregon	
Municipal	Water	Suppliers.		Prepared	for	League	of	Oregon	Cities,	Oregon	Water	Utilities	Council,	
			
League	of	Oregon	Cities	&	Environmental	Finance	Center,	Water,	Wastewater,	and	Stormwater	Utility	Rates	and	
Surcharges	Survey.		(2009).	
	
Oregon	Department	of	Environmental	Quality,	Fact	Sheet:	Using	Our	Water	Wisely.		(2011).		
	
Oregon	Department	of	Environmental	Quality,	Recycled	Water	Program.		
http://www.deq.state.or.us/wq/reuse/recycled.htm		
	
Oregon	Department	of	State	Lands,	Streamflow	Duration	Assessment	Method	for	Oregon.		
http://www.oregon.gov/dsl/PERMITS/Pages/streamflow.aspx		
	
Oregon	Water	Resources	Department,	2009	Field	Regulation	and	Enforcement	Activities.		Informational	Report	to	
the	Water	Resources	Commission.		(August	2010).	
	
Oregon	Water	Resources	Department.		Allocation	of	Conserved	Water	Program:			Purpose,	Implementation,	Links	&	
Resources.			http://www.wrd.state.or.us/OWRD/mgmt_conserved_water.shtml		
	
Oregon	Water	Resources	Department,	Oregon	Water	Supply	and	Conservation	Initiative:	Inventory	of	Potential	
Above‐Ground	Storage	Sites,	Search	Tool.		
http://apps.wrd.state.or.us/apps/planning/owsci/sw_project_search.aspx		
	
Oregon	Water	Resources	Department,	Oregon	Water	Supply	and	Conservation	Initiative:	Inventory	of	Potential	
Below	Ground	Storage	Sites.	(2009).			
http://www.wrd.state.or.us/OWRD/LAW/docs/owsci/OWSCI_GW_study_text.pdf				
		
Oregon	Water	Resources	Department.		Water	Right	Transfer	Program.	
http://www.wrd.state.or.us/OWRD/mgmt_transfers.shtml				
	
Oregon	Water	Resources	Department	&	Oregon	Water	Resources	Congress,	Agricultural	Water	Management	and	
Conservation	Planning:		A	Guidebook	for	Oregon	Irrigation	Districts	and	Other	Agricultural	Water	Suppliers.	(2007).		
http://www.wrd.state.or.us/OWRD/docs/Ag_WMCP_Guide.pdf		
	
Special	Districts	Association	of	Oregon,	in	association	with	the	Oregon	Water	Resources	Department.	Water	
Management	and	Conservation	Plans,	A	Guidebook	for	Oregon	Municipal	Water	Suppliers.	(2003).	
http://www.orcities.org/Portals/17/Premium/wmcpguidebook.pdf							
	
U.S.	Army	Corps	of	Engineers,	Willamette	Valley	Project	Overview,	Willamette	2100	Presentation.		(2011).		
http://water.oregonstate.edu/ww2100/sites/default/files/stakeholders/20110421/USACE_Presentation.pdf				
	
U.S.	Department	of	Agriculture,	National	Agricultural	Statistics	Service.		2008	Farm	and	Ranch	Irrigation	Survey.		
http://www.agcensus.usda.gov/Publications/2007/Online_Highlights/Farm_and_Ranch_Irrigation_Survey/index.php		
	
U.S.	Department	of	the	Interior	&	U.S.	Bureau	of	Reclamation,	Canal‐Lining	Demonstration	Project:	Year	10	Final	
Report.		(2002).		http://www.usbr.gov/pn/programs/wat/pdf/finalcanal/front.pdf				
	
U.S.	Environmental	Protection	Agency,	Five	Years	of	Savings,	2010	Accomplishments	–	EPA	WaterSense	Program.		
(2010).			http://www.epa.gov/watersense/docs/WSAR2010_FINAL_508.pdf			
	
	



 

 

 
   

APPENDIX  D       PAGE  D‐13  

 

Critical	Issue:		Healthy	Ecosystems	
Alley,	W.,	T.	Reilly	&	O.	Franke,	Sustainability	of	Ground‐Water	Resources.		U.S.	Geological	Survey	Circular	1186.		
(1999).					
	
Boggess,	B.	&	S.	Woods,	Oregon	State	University,	State	of	the	Environment	Report.	Ch.	3.1:	Summary	of	Current	
Status	and	Health	of	Oregon’s	Waters.			(2002).	http://oregon.gov/DAS/OPB/docs/SOER2000/Ch3_1a.pdf				
	
Cusack,	C.,	M.	Harte	&	S.	Chan,	The	Economics	of	Invasive	Species,	Oregon	State	University,	Corvallis,	Publication	
number	ORESU‐G‐09‐001.		(2009).	
	
Daugherty,	P.,	Update	on	Private	Forests	Riparian	Function	and	Stream	Temperature	(RipStream)	Project,	Staff	
Report.		Oregon	Department	of	Forestry.		(2011).		
http://cms.oregon.gov/odf/BOARD/docs/2011_November/BOFSR_20111103_04.pdf			
	
Good,	J.,	Oregon	Sea	Grant,	Oregon	State	University,	State	of	the	Environment	Report.		Ch.	3.3:	Summary	and	Current	
Status	of	Oregon’s	Estuarine	Ecosystems.		(2000).		http://www.oregon.gov/DSL/WETLAND/docs/soer_ch33.pdf	
	
Gregory,	S.,	State	of	the	Environment	Report.		Ch.	3.5:	Summary	and	Current	Status	of	Oregon’s	Riparian	Areas.		
(2000).		http://oregon.gov/DAS/OPB/docs/SOER2000/Ch3_5.pdf	
	
Gregory,	S.,	F.	Swanson,	W.	McKee	&	K.	Cummins,	An	Ecosystem	Perspective	of	Riparian	Zones.		Bioscience	41,	540‐
551	(1991).					
	
Hubler,	S.,	S.	Miller,	L.	Merrick,	R.	Leferink,	&	A.	Borisenko,	High	Level	Indicators	of	Oregon's	Forested	Streams.		
Oregon	Department	of	Environmental	Quality,	Laboratory	and	Environmental	Assessment	Division.		Hillsboro,	
Oregon.	(2009).	http://www.oregon.gov/ODF/indicators/docs/High_Level_Indicators_DEQ09_LAB_0041_TR.pdf			
	
Morlan,	J.,	State	of	the	Environment	Report,	Chapter	3.4:	Summary	of	Current	Status	and	Health	of	Oregon’s	
Freshwater	Wetlands.		(2000).		http://www.oregon.gov/DSL/WETLAND/docs/soer_ch34.pdf		
	
Northwest	Power	and	Conservation	Council	(formally	Northwest	Power	Planning	Council),	Columbia	River	Basin	
Fish	and	Wildlife	Program,	Strategy	for	Salmon.		(1992).	http://www.nwcouncil.org/library/1992/Default.htm				
	
Northwest	Power	Planning	Council,	Using	a	Comprehensive	Landscape	Approach	for	More	Effective	Conservation	
and	Restoration.		(2011).	
	
Oregon	Department	of	Environmental	Quality,	S.	Hubler,	Wadeable	Stream	Conditions	in	Oregon.	
http://www.deq.state.or.us/lab/techrpts/docs/DEQ07‐LAB‐0081‐TR.pdf				
	
Oregon	Department	of	Fish	and	Wildlife,	An	Inventory	of	Water	Diversions	in	Oregon	Needing	Fish	Screens.		Vol.	1,	
Summary	Results.	(1990).			http://ir.library.oregonstate.edu/xmlui/handle/1957/6781?show=full				
	
Oregon	Department	of	Fish	and	Wildlife,	Fish	Passage	Barriers	Dataset.		
http://nrimp.dfw.state.or.us/nrimp/default.aspx?pn=fishbarrierdata		
	
Oregon	Department	of	Fish	and	Wildlife,	Fish	Passage	Barriers	Report.		
http://nrimp.dfw.state.or.us/NRIMP/information/docs/fishreports/ODFWFPBandFHDProjectSummary20120228.pdf		
	
Oregon	Department	of	Fish	and	Wildlife,	Fish	Screening	Program.			
http://www.dfw.state.or.us/fish/screening/index.asp				
	
Oregon	Department	of	Land	Conservation	and	Development,	The	Oregon	Estuary	Plan	Book.		Oregon	Coastal	
Management	Program.		http://www.inforain.org/oregonestuary/				
	



 

 

 

   

PAGE  D‐14            APPENDIX  D  

 

Oregon	Department	of	State	Lands	and	U.S.	Fish	and	Wildlife	Service,	Wetland	and	Land‐Use	Change	in	the	
Willamette	Valley,	Oregon:	1994	–	2005.		(2010).	
http://www.oregonstatelands.us/DSL/PERMITS/docs/land_use_chamge_1994‐2005.pdf				
	
Oregon	Forest	Resources	Institute,	Forest	Overview.	
http://oregonforests.org/sites/default/files/Fact_generic_web.pdf			
	
Oregon	Forest	Resources	Institute,	How	Do	Forests	Affect	Our	Drinking	Water?	
http://oregonforests.org/sites/default/files/publications/pdf/Fact_Drinking_water.pdf		
	
Oregon	Invasive	Species	Press	Release.		(2011).	
http://www.oregon.gov/OISC/docs/pdf/oisc_reportcard_pr2011.pdf		
	
Oregon	Sustainability	Board,	Senate	Bill	513	Ecosystem	Services	and	Markets,	Report	to	the	Oregon	Legislative	
Assembly.			(2010).	http://www.oregon.gov/OWEB/docs/SB513_final_report.pdf				
	
State	of	Oregon,	The	Oregon	Plan	for	Salmon	and	Watersheds,	History	and	Archives.			
http://www.oregon‐plan.org/OPSW/archives/archived.shtml#Anchor‐Plan		
	
	
Critical	Issue:		Public	Health	
DeSimone,	L.,	P.	Hamilton	&	R.	Gilliom,	Quality	of	Water	from	Domestic	Wells	in	Principal	Aquifers	of	the	United	
States,	1991–2004—Overview	of	major	findings.		U.S.	Geological	Survey	Circular	1332,	48	p.	(2009).	
http://pubs.usgs.gov/circ/circ1332/	
	
Environmental	Justice,	Report	to	the	Governor.		(2009).			
http://governor.oregon.gov/gov/GNRO/docs/2009‐ejtf‐report.pdf		
	
Hoppe,	B.,	A.	Harding,	J.	Staab	&	M.	Counter,	Private	Well	Testing	in	Oregon	from	Real	Estate	Transactions:		An	
Innovative	Approach	Toward	a	State‐Based	Surveillance	Program.		Public	Health	Reports	2011	Jan‐Feb;	126(1);	
107‐115.		http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3001807/	
	
Oregon	Department	of	Agriculture,	Shellfish	Safety	Closures.		
http://www.oregon.gov/ODA/FSD/shellfish_status.shtml						
	
Oregon	Department	of	Environmental	Quality,	Fact	Sheet	on	Human	Health	Toxics	Water	Quality	Standards.			
http://www.deq.state.or.us/wq/pubs/factsheets/standards/HumanHealthToxicsRM.pdf		
	
Oregon	Department	of	Environmental	Quality,	Introduction	to	Drinking	Water	Protection	in	Oregon.		
http://www.deq.state.or.us/wq/pubs/factsheets/drinkingwater/IntroDWP10WQ020.pdf							
	
Oregon	Department	of	Environmental	Quality,	Onsite	Wastewater	Management	Program	(Septic	Systems).			
http://www.deq.state.or.us/wq/onsite/onsite.htm		
	
Oregon	Department	of	Environmental	Quality,	Oregon	Nonpoint	Source	Pollution	Program	2011	Annual	Report.		
(June	2011).			http://www.deq.state.or.us/wq/nonpoint/docs/annualrpts/rpt11.pdf		
	
Oregon	Department	of	Environmental	Quality,	Pesticide	Stewardship	Partnerships	in	Oregon.		
http://www.deq.state.or.us/wq/pesticide/pesticide.htm		
	
Oregon	Department	of	Environmental	Quality,	Source	Water	Assessments.		
http://www.deq.state.or.us/wq/dwp/results.htm		
	
Oregon	Department	of	Environmental	Quality,	Total	Maximum	Daily	Loads	Program.		
www.deq.state.or.us/wq/tmdls/tmdls.htm		



 

 

 
   

APPENDIX  D       PAGE  D‐15  

 

Oregon	Department	of	Environmental	Quality,	Toxics	Reduction	Strategy.		
http://www.deq.state.or.us/toxics/#Reduction		
	
Oregon	Department	of	Environmental	Quality,	Water	Quality	Permit	Program,	NPDES	Stormwater	Discharge	
Permits.		http://www.deq.state.or.us/wq/stormwater/stormwater.htm		
	
Oregon	Governor’s	Executive	Order	on	Green	Chemistry.		
http://governor.oregon.gov/Gov/docs/executive_orders/eo_12‐05.pdf		
	
Oregon	Health	Authority,	2011	Algae	Bloom	Advisories.		
http://public.health.oregon.gov/HealthyEnvironments/Recreation/HarmfulAlgaeBlooms/Pages/Blue‐
GreenAlgaeAdvisories.aspx	
	
Oregon	Health	Authority,	Fish	Consumption	Advisories.		
http://public.health.oregon.gov/HealthyEnvironments/Recreation/Pages/fishconsumption.aspx		
	
Oregon	Health	Authority,	Oregon	Beach	Monitoring	Program.		A	Guide	to	Water	Quality	for	Oregon	Beach	Visitors.		
http://public.health.oregon.gov/HealthyEnvironments/Recreation/BeachWaterQuality/Pages/faqs.aspx	
	
Oregon	Health	Authority,	Recreational	Advisories.	
http://public.health.oregon.gov/newsadvisories/Pages/RecreationalAdvisories.aspx								
	
Oregon	Pesticide	Management	Plan.			
http://www.oregon.gov/ODA/PEST/docs/pdf/wqpmtPMP.pdf		
	
Oregon	Water/Wastewater	Agency	Response	Network.			
http://orwarn.org		
	
U.S.	Environmental	Protection	Agency,	Basic	Brownfields	Information.		
http://www.epa.gov/brownfields/basic_info.htm		
	
U.S.	Environmental	Protection	Agency,	Brownfields	Success	Story	–	Coastal	Range	Food	Bank.		
http://www.epa.gov/brownfields/success/blodgett_or_brag.pdf	
	
U.S.	Environmental	Protection	Agency,	Brownfields	Success	Story	–	Emerson	Street.		
http://www.epa.gov/brownfields/success/BF‐SS‐Emerson‐Street‐032911.pdf	
	
U.S.	Environmental	Protection	Agency,	Brownfields	Success	Story	–	North	Portland	Bible	College.		
http://epa.gov/brownfields/success/oregon_deq_npbc_brag.pdf		
	
U.S.	Environmental	Protection	Agency,	Unregulated	Contaminant	Monitoring	Program.		
http://water.epa.gov/lawsregs/rulesregs/sdwa/ucmr/					
	
U.S.	Geological	Survey,	Report	on	Wastewater	Contaminants.			
http://toxics.usgs.gov/pubs/OFR‐02‐94/index.html		
	
	
Critical	Issue:		Funding	
2012	Texas	State	Water	Plan.			
http://www.twdb.state.tx.us/wrpi/swp/swp.asp		
	
California	State	Water	Plan.			
http://www.waterplan.water.ca.gov/		
	
Georgia	State	Water	Plan.			
http://georgiawaterplanning.org/		



 

 

 

   

PAGE  D‐16           APPENDIX  D  

 

Minnesota	Department	of	Natural	Resources.		Clean	Water,	Land,	and	Legacy	Amendment.		Legacy	Fund	Project	
Highlights.		Website.		http://www.dnr.state.mn.us/legacy/index.html				
	
Oregon	Natural	Resource	State	Agencies.		2010.		Fact	Sheet:		Sustainable	Natural	Resources	=	A	Sustainable	Oregon	
Economy.			
	
Oregon	Water	Resources	Department,	Request	for	Funding	Tier	2	Feasibility	Studies	Under	the	Water	Conservation,	
Reuse,	and	Storage	Grant	Program.		Informational	Report	to	the	Oregon	Water	Resources	Commission.		(August	
2012).	
	
Oregon	Water	Resources	Department,	Update	on	2008	&	2009	Water	Conservation,	Reuse,	and	Storage	Grant	
Program.		Informational	Report	to	the	Oregon	Water	Resources	Commission.		(August	2012).	
	
Oregon	Water	Resources	Department,	Water	Conservation,	Re‐use,	and	Storage	Grant	Program	(SB	1069).		2008‐
2009	Grant	Awards.		http://www.oregon.gov/owrd/LAW/docs/WCRS_grants_200809_slide_funded_95_percent.pdf				
	
Oregon	Watershed	Enhancement	Board,	2009‐2011	Biennial	Report:	Oregon	Plan	for	Salmon	and	Watersheds.			
http://www.oregon.gov/OWEB/biennialreport2011.shtml			
	
Rural	Community	Assistance	Corporation,	Oregon	Water	and	Wastewater	Funding	and	Resource	Guide.		8p.	(2011).	
http://www.rcac.org/assets/Oregon/ORresourceGd‐4‐11.pdf			
	
University	of	Oregon,	Ecosystem	Workforce	Program	Report.		
http://ewp.uoregon.edu/sites/ewp.uoregon.edu/files/downloads/WP24.pdf		
	
U.S.	Environmental	Protection	Agency	Infrastructure	Funding.		
http://water.epa.gov/infrastructure/drinkingwater/dwns/upload/2009_03_26_needssurvey_2007_report_needssu
rvey_2007.pdf		
	
Washington	Department	of	Ecology,	Office	of	Columbia	River,	OCR	Project	&	Funding.	
http://www.ecy.wa.gov/programs/wr/cwp/cr_grants.html				
	
Willamette	River	Basin	Memorandum	of	Agreement.		
http://www.dfw.state.or.us/wildlife/willamette_wmp/docs/Willamette_River_Basin_MOA.pdf		
	
Wyoming	State	Water	Plan.			
http://waterplan.state.wy.us/		
	
	
	
	
	
	
	
	
	
	
	
	 	


	Cover
	Table of Contents
	Adoption Resolution
	Governor's Foreword
	Introduction
	Chapter 1:  Understand Water Resources Today
	Chapter 2:  Understand Oregon's Instream and Out-of-Stream Needs
	Chapter 3:  Understand the Coming Pressures that Affects Our Needs and Supplies
	Chapter 4:  Meet Oregon's Instream and Out-of-Stream Needs
	Conclusion
	Appendix A:  Acknowledgements
	Appendix B:  Acronyms
	Appendix C:  IWRS Framework
	Appendix D:  References

