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 1. Executive Summary

The Harney Basin Wetlands Collaborative (HBWC) was formed in 2011, as a collaborative effort to improve the 
aUYatic health and WYWtainaFilit] of 1alheYr Lake� and the wild flood�irrigated wet meadowW acroWW the ,arne] 
&aWin. *or millennia 1alheYr Lake waW a marWhland that proZided waterFird haFitat for migrator] and reWident 
FirdW F] the millionW. 8he marWhland waW deWcriFed aW haZing ŰZaWt UYantitieW of WYFmerged and emergent 
aUYatic ZegetationŰ �(eYFFert� ����
. &Yt after the e\tenWiZe flooding in the mid ����ŭW and increaWed 
aFYndance of common carp� 1alheYr Lake changed dramaticall]. )mergent and WYFmergent Zegetation 
declined and Malheur Lake water became more and more turbid. The focus of the HBWC is to understand and 
reZerWe the declining UYalit] of thiW critical marWh W]Wtem to enWYre the fYtYre Fird haFitat of the ,arne] &aWin.

8he receding 4leiWtocene Lake 1alheYr left an area affected F] WeaWonal precipitation and e\tenWiZe 
marWhland that waW the foYndation for millionW of migrator] FirdW� proZiding Foth migrator] and Freeding 
haFitat. 1alheYr Lake and wetlandW were central to the ;adatika people. ;hen the cattle kingW came to the 
,arne] :alle] in the ����ŭW� the] foYnd floodplain meadowW prodYcing wild ha] for winter feeding that teemed 
with Fird life. 8he rancherW e\panded the wet meadowW F] flood irrigating which added to the haFitat for 
migrator] and Freeding FirdW. 8he practice of flood irrigation continYeW to thiW da]� taking adZantage of the 
Wpring rYnoff from the WYrroYnding moYntainW. %fter a centYr] of changeW to the landWcape and introdYction 
of e\otic WpecieW� 1alheYr Lake and the WYrroYnding wetlandW haZe changed. %dditionall]� the climate iW 
changing� affecting rYnoff amoYntW� and timing. %ll theWe changeW threaten Foth the ranch econom] and 
the Fird life that are dependent on theWe haFitatW. 8he ,&;' iW FYilding an YnderWtanding of the impactW of 
Zar]ing water regimeW on wet meadow plant commYnitieW and working with landownerW to implement new 
irrigation infraWtrYctYre improZementW and water management techniUYeW to improZe the aFilit] to reWpond to 
changing conditionW of water aZailaFilit].

GREAT WONDER OF THE WEST
)Zer] ]ear� millionW of FirdW YWe the ,arne] &aWin aW a reWt Wtop on their migrator] NoYrne]W� Foth Wpring and 
fall� on what iW called the 4aciƤc *l]wa]. %n eWtimated �� percent of migrator] FirdWŪinclYding oZer � million 
waterFirdWŪannYall] paWW throYgh the 7oYthern 3regon 2ortheaWt 'alifornia �732)'
 region� which inclYdeW 
the ,arne] &aWin wetlandW. 'onWidered one of the moWt WigniƤcant fl]wa]W in 2orth %merica� FirdW come to 
reWt and refYel� YWing Foth land and water in all partW of the FaWin� with large concentrationW conZerging on the 
1alheYr 2ational ;ildlife 6efYge which encompaWWeW 1alheYr Lake within itW FoYndarieW.
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3YtWide of the 1alheYr 2ational ;ildlife 6efYge� priZate flood irrigated wet meadow ranch landW proZide 
critical haFitat for thiW important Fird migration. 8raditional flood irrigation practiceW that Wpread Whallow water 
acroWW the ,arne] &aWinŭW ha] meadowW eZer] Wpring create conditionW that mimic hiWtorical flood regimeW 
that WYpport migrating and Freeding FirdW. 8heWe priZate working landW are one of the cornerWtoneW of ,arne] 
'oYnt]� WYpporting familieW and feeding the local econom]. -n the central part of the 4aciƤc *l]wa]� which 
inclYdeW the ,arne] &aWin� priZate land compriWeW ��	 of the wetland haFitat.

BUT THE BASIN IS UNDER STRESS
1alheYr Lake� the largeWt freWhwater marWh in the arid weWt� haW Feen plagYed with an oZer�aFYndance of 
inZaWiZe common carp. 8heWe non�natiZe ƤWh feed on and Yproot the aUYatic plantW that once made 1alheYr 
Lake an immenWel] prodYctiZe freWhwater marWh for FirdW and other wildlife. %dding to the decline of aUYatic 
Zegetation� powerfYl perWiWtent windW reWYWpend Wediment making it difƤcYlt for aUYatic plantW to re�root or 
grow in 1alheYr Lake FecaYWe the mYdd] water keepW WYnlight from reaching them. %nd the proFlemW are 
not NYWt in 1alheYr Lake. 3Ytdated and deteriorating irrigation infraWtrYctYre iW making it increaWingl] difƤcYlt 
to WYWtain the traditional method of forage prodYction YWing wild flood irrigation. %dding to the WtreWW iW 
increaWing freUYenc] of droYght and increaWing eZapotranWpiration redYcing aZailaFle Wpring flowW for flood 
irrigation. LeWWening Wnow accYmYlation patternW affect rYnoff amoYntW and timing and in tYrn dYration 
and aZailaFilit] of water for irrigating meadowW. -ncreaWed YnderWtanding of the h]drolog] of the FaWin and 
the management patternW and timing of water YWe will help to deZelop and implement new techniUYeW and 
timelineW to WYpport the long term conWerZation of flood irrigated wet meadow haFitatW in the ,arne] &aWin. 
6ecent eZalYationW of climate change on wetlandW acroWW the arid weWt �(onnell] et al.� ����� ,aig et al.� 
����
 haZe docYmented declining wetland haFitatW and raiWe the concern of loWW of fl]wa] connectiZit] 
particularly wetlands in snowmelt dominated watersheds like the Harney Basin.

YET THERE IS HOPE
8he ,&;' iW focYWed on improZing aUYatic health and maintaining wet meadow haFitatW throYghoYt the 
waterWhedW for ,arne] and 1alheYr LakeW and the WtreamW and riZerW that flow into them. 8he collaForatiZe 
effort inclYdeW condYcting reWearch that will help gYide deciWionW toward reWtoring 1alheYr Lake. -tŭW alWo 
WYpporting landownerW aW the] make changeW in water and Zegetation management� water management 
infraWtrYctYre YpgradeW and adding and�or moZing fencing to WYpport changeW in when and where their 
liZeWtock gra^e. 8he ,arne] &aWin haW an adZantage oZer other maNored LakeW &aWin ;etland W]WtemW in 
the 4aciƤc *l]wa] Wince the diWtriFYtion of Wenior water rightW to the (onner 9nd &lit^en 6iZer �hereinafter� 
&lit^en 6iZer
 that feedW 1alheYr Lake are located either on the 1alheYr 2ational ;ildlife 6efYge� proZiding 
Wome aWWYrance that water will Fe proZided to the &lit^en floodplain and 1alheYr Lake. %croWW the weWt� 
historic and current water policies have divided communities, and in certain watersheds, made it near 
impoWWiFle to addreWW comple\ water centered reWoYrceW challengeW. 8he ,arne] &aWinŭW challengeW are not 
inWYrmoYntaFle FecaYWe of the YniƤed partnerWhip working to addreWW the impactW of climate change F] 
FYilding a more reWilient &aWin for all water YWerW. 8he collaForatiZe haW FYilt relationWhipW with irrigatorW and 
there iW increaWing momentYm Fehind improZing irrigation infraWtrYctYre. %long with increaWed commYnit] 
engagement� the YnderWtanding of the ecological Wcience of Foth the 1alheYr Lake and flood irrigated 
wetlandW haW increaWed WigniƤcantl] oZer the laWt few ]earW.
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HIGH DESERT PARTNERSHIP'S ROLE
,igh (eWert 4artnerWhip �,(4
 iW a commYnit]�FaWed nonproƤt that FringW people together to cooperatiZel] 
WolZe local iWWYeW Fefore thoWe iWWYeW reach criWiW. ,(4 WYpportW thoWe paWWionate aFoYt Ƥnding common 
groYnd WolYtionW to iWWYeW that impact ,arne] 'oYnt] and Fe]ond� F] foWtering a cYltYre of collaForation and 
giZing people the toolW and opportYnitieW the] need to work together.

7ince ����� ,(4 haW facilitated a YniUYe and effectiZe collaForatiZe deciWion�making proceWW that FringW 
diZerWe WtakeholderW to the taFle. ;hat often WtartW oZer cYpW of coffee� leadW to well thoYght�oYt WolYtionW 
deZeloped F] and for the commYnit]. ,(4 haW learned oZer the ]earW how important relationWhipW and 
FYilding trYWt are in helping people with diZerWe ZalYeW and perWpectiZeW work together. 'Yrrentl] Wtewarding 
Wi\ collaForatiZe groYpW� inclYding ,&;'� ,(4 iW addreWWing the economic opportYnitieW� enZironmental 
wellFeing� and commYnit] intereWtW that together Wtrengthen the ,arne] &aWinŭW rYral wa] of lifeŪWomething 
,(4 hopeW to continYe for man] generationW.
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2. Introduction 

Harney Basin Wetlands Collaborative's (HBWC) work focuses on critical habitat of the Closed Lakes Basin 
;etlandW in ,arne] 'oYnt]� WYpporting the needW of the local commYnit] and creating poWitiZe impactW that 
stretch far beyond this basin. 

TWO FOCAL POINTS FOR HBWC

1. 6eWtore the Zital ecological fYnctionW and haFitatW of 1alheYr Lake to a health] and prodYctiZe clear�
water Wtate with aFYndant emergent Zegetation reWtored.

2. 4romote and enhance flood irrigated land YWe in the ,arne] &aWin to maintain wet meadow conditionW 
faZoraFle to a wide�range of wildlife and maintain the agricYltYral ZalYe of theWe landW.

4hotoW F] .erem] ,ill� NhillimageW.com

1alheYr Lake iW part of a network of wetlandW within ,arne] 'oYnt]ŭW 'loWed LakeW &aWin ;etlandW 
repreWenting a YniUYe chain of deWert oaWeW along the 4aciƤc *l]wa] that proZide critical haFitat and food 
WoYrceW for migrator] and Freeding FirdW� waterFirdW� and wildlife� aW well aW natYrall] clean and Ƥltered water. 
8he flood�irrigated working wet meadowW of the ,arne] &aWin� in addition to proZiding ZalYaFle liZeWtock 
forage and ha] and food and haFitat reWoYrceW for wetland wildlife� alWo WerZe aW WYrrogate floodplainW in thiW 
h]drologicall] altered W]Wtem. 8he land YWe enWYreW the continYit] of floodplain fYnctionW and proceWWeW WYch 
aW aUYifer recharge� Wtream diWcharge� water UYalit] Ƥltration and flood attenYation. *rom the Feginning of 
,&;'� partnerW agreed that the conWerZation of wet meadow W]WtemW on priZate ranch landW had to Fe FaWed 
on the Noint aFilit] to WYWtain ZiaFle ranching operationW and proZide flooded ƤeldW for migrator] and reWident 
FirdW. *lood irrigated wet meadowW are a critical component of man] ranching operationW in the ,arne] &aWin� 
proZiding low�coWt forage to landownerW for WYpplemental feeding that iW neceWWar] to WYWtain liZeWtock 
throYgh the winter monthW.

LEARN MORE

https://jhillimages.com/
https://highdesertpartnership.org/collaboratives/harney-basin-wetlands-collaborative/
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8hiW plan YpdateW the ��������� 7trategic %ction 4lan for ,&;'. ,&;' partnerW haZe Feen dedicated to 
addreWWing the comple\ proFlemW of ,arne] &aWin lakeW and wetlandW� a 'loWed LakeW &aWin� Wince the 
completion of the 1alheYr 2ational ;ildlife 6efYge 'omprehenWiZe 'onWerZation 4lan in ���� �12;6� ����
.

WHAT WAS ACCOMPLISHED BY PREVIOUS FIP FUNDING?
3;)& awarded ���������� in fYnding that leZeraged ���������� in matching fYndW for ,&;'. 8hiW fYnding 
made it poWWiFle for WeZeral FeneƤtW for the ,arne] &aWin to Fe achieZed�

• -ncreaWed knowledge and YnderWtanding of the diWtriFYtion and FehaZior of inZaWiZe carp and methodW 
to control them to restore Malheur Lake. 

• (eZeloped a Whared Wcience W]WtemW approach model to YnderWtand YniUYe interactionW in thiW 
important cloWed FaWin lake ecoW]Wtem that offerW the collaForatiZe a wa] to prioriti^e proNectW to 
implement and where reWoYrceW can FeWt Fe Ytili^ed.  

• -mproZed the YnderWtanding of water taFle and plant commYnit] d]namicW in flood irrigated wet 
meadowW with new toolW for land managerW to adapt to changing climatic conditionW.  

• %dded new irrigation infraWtrYctYre to enhance and increaWe FeWt management of flood irrigated wet 
meadowW to promote Foth wildlife and ranching. 

• &Yilding commYnit] in ,arne] 'oYnt] F] engaging landownerW� commYnit] groYpW� and partnerW to 
increase interest in and support for local conservation and a new natural resource economy. 

• 'oordinated monitoring approach among mYltiple partnerW to meaWYre progreWW and UYantif] oYtcomeW. 

IMPLEMENTATION RESULTS
1etricW repreWent thoWe completed or fYnded for Fiennia � and �.

RESTORATION
• ���� acreW of flood irrigated wet meadow haFitat enhanced throYgh infraWtrYctYre improZementW.
• � dilapidated in�Wtream irrigation infraWtrYctYreW replaced with addition of � ƤWh ladderW inWtalled for ƤWh 

paWWage when the W]Wtem iW cleared of inZaWiZe carp. 
• � aYtomated flood irrigated wet meadow infraWtrYctYre inWtalled to deliZer irrigation acroWW ��� acreW of 

Wpring migrator] Fird haFitat and ha] prodYction ƤeldW.
• ��� acreW of floodplain haFitat connected.
• 7igniƤcantl] improZed YnderWtanding of ecological driZerW affecting the tYrFid Wtate of 1alheYr Lake 

with changed perWpectiZeW on reWtoration opportYnitieW.

PLANNING
• � technical deWignW for flood irrigation infraWtrYctYre YpgradeW completed.

SCIENTIFIC INVESTIGATIONS
• Completed Malheur Lake restoration feasibility analyses and collaborative summit to determine best 

optionW for ne\t reWtoration proNectW. 
• -mplemented meWocoWm WtYdieW �FoYnded and partiall] encloWed oYtdoor e\periment to Fridge the gap 

between the laboratory and the real world in Malheur Lake to evaluate different restoration approaches).
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• (eZeloped Wtate and tranWition model and e\planation toolW to commYnicate increaWed knowledge aFoYt 
wet meadow ecoW]Wtem change� eWpeciall] the implicationW for management of flood irrigated wet meadow 
plant WYcceWWion Ynder changing climate conditionW and water management. 

MONITORING 
• 'ompleted aUYatic health FaWin�wide WtYd] for WeZeral water UYalit] metricW. 
• 'ompleted FaWin�wide ƤWh diWtriFYtion WtYd] to YnderWtand FaWeline ƤWherieW� inclYding e(2% Wampling.
• 'ompleted aZian haFitat relationWhipW WtYd] to YnderWtand plant commYnit] and water regime reWponWe 

by avian species. 

ENGAGEMENT
• %YdienceW engaged� ,arne] 'oYnt] reWidentW� /��� WtYdentW� landownerW and rancherW� 1alheYr 2ational 

;ildlife 6efYge ZiWitorW� Wcience commYnitieW� Wtate and regional FirderW. /e] to ,&;' engagement iW 
meeting people where the] are and practicing Wocial eUYit] in engagement throYgh the YWe of at leaWt 
10 communications channels that includes in person and online interactions. These channels form a 
network of commYnicationW that can Wpread e\ponentiall]. 
• 8oYrW� eZentW� feWtiZalW� workWhopW� one�on�one interactionW� e�newWletterW� articleW� Wocial media� 

ƤlmW� radio interZiewW and proƤleW of collaForating partnerW all WerZe to meet people where the] are in 
their YnderWtanding of ,&;'�W effortW.

WHAT CAN BE EXPECTED FROM THIS UPDATED STRATEGIC ACTION PLAN?
8he Ypdated action plan remainW focYWed on the two ecological prioritieW of the ���� Wtrategic action plan. 
8he original ���� Wtrategic action plan for ,&;' waW FYilt aroYnd the concept that 1alheYr Lake degraded 
conditions were controlled by invasive carp populations and the assumption that conservation easements 
were neceWWar] to protect flood irrigated wet meadowW. 8he Ypdated action plan takeW what haW Feen learned 
aFoYt theWe W]WtemW and FroadenW the YnderWtanding of factorW that can affect reWtoration opportYnitieW.
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Malheur Lake Ecosystem Model ����

*igYre �. 8he original carp�focYWed 1alheYr Lake ecoW]Wtem model waW relatiZel] Wimple. 

-n ����� ,(4 waW awarded 3regon ;aterWhed )nhancement &oardŭW �3;)&
 *ocYWed -nZeWtment 4artnerWhip 
�*-4
 fYnding to WYpport propoWed conWerZation actionW of ,&;' aW oYtlined in the ��������� ,&;' Wtrategic 
action plan. 8hiW fYnding haW Feen inWtrYmental in conWideraFl] e\panding the collaForatiZeŭW YnderWtanding 
of the comple\ aUYatic W]WtemW in the ,arne] &aWin lakeW and wetlandW. 8he work from the *-4 effort haW 
increaWed the ,&;'ŭW awareneWW and concern oZer climate driZen increaWeW in the ZariaFilit] of water 
deliZer] to the Zalle] Fottom floodplainW and lakeW. -t haW alWo Feen recogni^ed that the management of water 
reWoYrceW iW central to the maintenance and reWtoration opportYnitieW for Foth floodplain wet meadowW and 
Malheur Lake.  
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*igYre �. 8he ���� 'onceptYal 7]WtemW 1odel of 1alheYr Lake added WeZeral additional  
elementW in order to deZelop more effectiZe lake reWtoration WtrategieW. 

MALHEUR LAKE ECOSYSTEM
8he in�depth WtYd] of inZaWiZe carp popYlationW in 1alheYr Lake haW demonWtrated that the control of carp 
as a sole means of lake restoration is unlikely to be effective. To achieve lake restoration, more effective 
carp control meaWYreW mYWt Fe emplo]ed� and additional complementar] reWtoration WtrategieW need to Fe 
e\plored. ,&;' iW Ytili^ing a more comple\ W]WtemW model of 1alheYr Lake to Fetter YnderWtand mechaniWmW 
Fe]ond carp that ma] Fe contriFYting to the cYrrent condition of 1alheYr Lake� Yndermining aWWYmptionW of 
the initial ,&;' Wtrategic action plan. %W oYr YnderWtanding of the factorW affecting the ecological conditionW 
of 1alheYr Lake improZeW� a more comple\ Wet of relationWhipW haZe Feen identiƤed �*igYre �
. 

Malheur Lake Ecosystem Model ����
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Malheur Lake Ecosystem Model 2020

*igYre �. ���� 'onceptYal 7]WtemW 
Model of Malheur Lake. The tan lines denote 
an adverse effect and the blue lines denote a 
positive effect on the subsequent systems element.  

8he more comple\ W]WtemW model of 1alheYr Lake reWYltW from targeted reWearch to identif] opportYnitieW to 
improZe lake conditionW. 8he reWYltW haZe helped to FYild a Fetter YnderWtanding of wind�waZe reWYWpenWion 
of Wediment� emergent Zegetation limitationW� ph]toplankton growth� and the WigniƤcant roleW theWe factorW 
pla] in maintaining the tYrFid Wtate of 1alheYr Lake. 8heWe interdependent proceWW�leZel relationWhipW were 
Yne\plored when the 1alheYr 2ational ;ildlife 6efYge 'omprehenWiZe 'onWerZation 4lan �97*;7� ����
 and 
the ,&;' Wtrategic action plan �,(4� ����
 were deZeloped.

HARNEY VALLEY FLOOD IRRIGATED WETLAND ECOSYSTEM
LikewiWe� the Ziew that perpetYal conWerZation eaWementW coYld WigniƤcantl] contriFYte to the maintenance 
of flood�irrigation land YWe in the ,arne] &aWin haW changed. -n comFination with relatiZel] negligiFle 
deZelopment preWWYre� conWerZation eaWementW haZe Feen relegated in priorit] F] the Froader collaForatiZe. 
,&;' partnerW remain committed and capaFle of proZiding WYpport to landownerW that e\preWW intereWt. %nd 
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if circYmWtanceW deZelop that warrant reaWWeWWing the ZalYe of conWerZation eaWementW� the collaForatiZe 
remains poised to respond.

6ecognition that interpla]W Fetween h]drolog] and water management driZe the aFYndance and diWtriFYtion of 
wet meadow haFitatW in the ,arne] &aWin haW led to ,&;'ŭW intereWt in engaging with the commYnit] effort to 
deZelop a place�FaWed water reWoYrce plan for the ,arne] &aWin. 

-ncreaWed knowledge of working wet meadow ecolog] haW directed ,&;' focYW towardW irrigation 
management� aW dictated F] WeaWonal h]drolog]. ;ater management deciWionW made F] indiZidYal 
landownerW inflYenceW meadow compoWition and food reWoYrce UYalit]� for Foth liZeWtock and wetland 
wildlife. 'onZerWationW among landownerW and plant ecologiWtW WYggeWt a cYltYral Whift in traditional water 
management iW poWWiFle. 1an] landownerW are oFWerZing the proliferation of YndeWired WpecieW� principall] 
reed canar]graWW. 3ngoing work propoWeW to demonWtrate a more NYdicioYW application of WYrface water on 
meadowW will reWYlt in a more prodYctiZe and deWiraFle plant compoWition. ,oweZer� NYdicioYW YWe of water 
in an agricYltYral landWcape YWYall] limited F] water will reUYire a Wolid demonWtration of reWYltW to Ypend the 
cYltYral YWe of water. ,&;' iW working to make thoWe demonWtrationW and reWYlting information aZailaFle 
to landownerW. 4roNectW implemented F] ,&;' partnerW haZe moderni^ed the water diWtriFYtion W]Wtem 
facilitating Fetter management control of flood irrigation water. 8he 7week (am iW one e\ample of thiW.

%lthoYgh ,&;' haW learned mYch aFoYt 1alheYr Lake and the wet meadow floodplainW in the FaWin the 
original goalW are Wtill the Wame�
1. 6etYrn 1alheYr Lake to a clearwater Wtate and improZe haFitat for neWting and migrating FirdW.
2. 1aintain and enhance the e\iWting flood irrigated wet meadowW on and off 1alheYr 2ational ;ildlife 6efYge 

which proZideW Zital haFitat for Wpring migrating water FirdW inclYding craneW� waterfowl and WhoreFirdW.

8he new 7week (am along the 7ilZieW 6iZer completed fall of ����. 4hoto F] .erem] ,ill� NhillimageW.com.
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3. Collaborative Partnership and Roles
HIGH DESERT PARTNERSHIP AND THE HARNEY BASIN WETLANDS COLLABORATIVE 

-n ,arne] 'oYnt]ŭW remote )aWtern 3regon landWcape� there iW a ZaWtneWW onl] foYnd in the high deWert. 8hiW iW 
where a local econom]� health] landW and water� and commYnit] wellFeing are ine\tricaFl] linked. -n the face 
of YniUYe threatW and challengeW to ,arne] 'oYnt]ŭW W]Wtem of 'loWed LakeW &aWin ;etlandW� ,(4ŭW model 
of collaForatiZe proFlem�WolZing reWpectW thiW linkage and WpYrW fYrther innoZation to redeƤne what will FeWt 
reWtore itW landWcapeW while FeneƤting the commYnit]. 8he wetlandW of the 1alheYr 2ational ;ildlife 6efYge 
and the priZate ranch landW of the Wemi�arid ,arne] &aWin are critical to migrator] and reWident FirdW of the 
4aciƤc *l]wa] that YWe the 1alheYr 2ational ;ildlife 6efYge and adNacent priZate ranch landW. 8hiW gathering 
of wildlife attractW ZiWitorW from aroYnd the region and aroYnd the world.

,(4 iW a commYnit]�FaWed nonproƤt that FringW people together to cooperatiZel] WolZe local iWWYeW Fefore 
thoWe iWWYeW reach criWiW. ,(4 WYpportW thoWe paWWionate aFoYt Ƥnding common groYnd WolYtionW to iWWYeW 
and opportYnitieW that impact ,arne] 'oYnt] and Fe]ond� F] foWtering a cYltYre of collaForation and giZing 
people the toolW and opportYnitieW the] need to work together.

7ince ����� ,(4 haW facilitated a YniUYe and effectiZe collaForatiZe deciWion�making proceWW that FringW 
diZerWe WtakeholderW to the taFle. ;hat often WtartW oZer cYpW of coffee� leadW to well thoYght�oYt WolYtionW 
deZeloped F] and for the commYnit]. ,(4 haW learned oZer the ]earW how important relationWhipW and 
FYilding trYWt are in helping people with diZerWe ZalYeW and perWpectiZeW work together. 'Yrrentl] Wtewarding 
Wi\ collaForatiZe groYpW� inclYding ,&;'� ,(4 iW addreWWing the economic opportYnitieW� enZironmental 
wellFeing� and commYnit] intereWtW that together Wtrengthen the ,arne] &aWinŭW rYral wa] of lifeŪWomething 
,(4 hopeW to continYe for man] generationW.

4art of downtown 
Burns with views of 
the Harney Basin 
beyond.  

4hoto F] .erem] ,ill� 
NhillimageW.com.

https://jhillimages.com/
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*ormed in ���� aW ,(4ŭW third collaForatiZe� ,&;' iW a coalition of rancherW� conWerZation organi^ationW� 
the &YrnW 4aiYte 8riFe� goZernment agencieW� technical e\pertW� and otherW focYWed on improZing the 
aUYatic health and WYWtainaFilit] of 1alheYr Lake and the flood irrigated wet meadowW of the ,arne] &aWin. 
-tW oFNectiZe iW to FolWter the health of thiW wetland ecoW]Wtem� while Ƥnding WolYtionW that alWo FeneƤt the 
economic and Wocial needW of the commYnit]. ,&;' doeW thiW F] continYing to come together throYgh a 
collaForatiZe deciWion�making proceWW to addreWW comple\ iWWYeW and Ƥnd common groYnd WolYtionW.

,&;' partnerW and ,(4  
Wtaff participating in a ,&;' 
collaForatiZe meeting. 

4hotoW F] .erem] ,ill� NhillimageW.com.

https://jhillimages.com/
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ABOUT HARNEY BASIN WETLANDS COLLABORATIVE  
AND IT’S GUIDING STRUCTURE AND PRINCIPLES 
4artnerW haZe a hiWtor] of effectiZe collaForation FYilt Ypon Whared e\perience� good working relationWhipW� 
trYWt� and open commYnication. 8he following working agreementW deWcriFe the commitmentW of partnerW 
to each other� the collaForatiZe proceWW YWed to condYct the work of ,&;'� and implementation of ,&;'ŭW 
Wtrategic action plan �*igYre �
. ;ith approZal of the fYll collaForatiZe� the working agreementW ma] Fe reZiWed 
aW needed to meet the changing needW of ,&;' and itW partnerW.

*igYre �. (iagram of how the ,arne] &aWin ;etlandW 'ollaForatiZe operateW aW a collaForatiZe partnerWhip. 

Harney Basin Wetlands Collaborative
3rgani^ation
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BACKGROUND AND PURPOSE 
HBWC provides an umbrella for coordination and effective implementation of collaborative efforts to 
improZe and maintain the ecological health of the FaWin�W wetlandW� and the Wocial and economic ZalYeW 
the] WYpport. % diZerWe Wet of partnerW workW to FYild WYpport for WtewardWhip that generateW long�term 
FeneƤtW for the hYman commYnitieW and natiZe ƤWh and wildlife of the ,arne] &aWin. 8he collaForatiZe 
FYildW Ypon decadeW of work F] priZate landownerW and the 1alheYr 2ational ;ildlife 6efYge.

;ith organi^ational WYpport from ,(4� the collaForatiZe FringW together a Froad range of pYFlic and priZate 
partnerW working to achieZe the following�

• ;etland W]WtemW� 7YWtain and improZe proper fYnctioning wetland W]WtemW and water UYalit] in the 
Harney Basin.

• 1alheYr Lake� -mplement an integrated Wet of WtrategieW to reWtore the ecological health and fYnctionW 
of Malheur Lake and its associated wetland systems.

• *lood�irrigation and wet meadowW� 1aintain and enhance traditional flood irrigation and ha]ing and 
gra^ing practiceW that WYWtain important WeaWonal wetland haFitatW and agricYltYral prodYction.

• %daptiZe management� 7Ypport adaptiZe management WtrategieW to meet haFitat oFNectiZeW Ynder 
1alheYr 2ational ;ildlife 6efYgeŭW 'omprehenWiZe 'onWerZation 4lan and ,&;'ŭW Wtrategic action plan.

• 7takeholder engagement WYpport� &Yild WYpport for long�term conWerZation of ,arne] &aWin wetlandW 
among WtakeholderW locall] and Fe]ond the FaWin F] demonWtrating the economic and Wocial FeneƤtW 
of collaborative stewardship and restoration.

• 2ational model� )WtaFliWh ,&;' aW a nationall] recogni^ed model for pYFlic�priZate partnerWhipW for 
landWcape�Wcale reWtoration.

THE PARTNERS
HBWC operates as a collaborative made up of stakeholders and other partners with a shared commitment 
to ,&;'ŭW goalW and itW collaForatiZe approach to implementation of the collaForatiZel] deZeloped 
Wtrategic action plan. ,(4 WerZeW aW the neYtral conZener for the collaForatiZe. 7takeholderW inclYde priZate 
landownerW� federal� Wtate� and local goZernment agencieW� the &YrnW 4aiYte 8riFe� conWerZation organi^ationW� 
and other indiZidYalW with a demonWtrated intereWt in the long�term health of the ,arne] &aWinŭW wetlandW. 
3ther partnerW contriFYte time� e\pertiWe� fYnding� and other reWoYrceW in WYpport of the partnerWhipŭW effortW.

'ore partnerW formall] commit their WYpport to ,&;' F] Wigning on to the working agreementW. 3ther partnerW 
participate withoYt a formal commitment FYt acknowledge the termW of the agreement and agree to reWpect 
the collaborative process used to advance the work of the collaborative.

,(4 WerZeW aW the ƤWcal agent for ,&;' and proZideW adminiWtratiZe and Wtaff WYpport for itW collectiZe work.

THE COLLABORATIVE PROCESS 
,&;' operateW aW a collaForatiZe Weeking to Ƥnd common groYnd to the comple\ iWWYeW facing wetlandW 
management in the FaWin. 8he groYp YWeW an independent facilitator to manage man] of itW meetingW and 
WtriZeW to achieZe conWenWYW� aW deƤned Felow� on all deciWionW. 
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All partners agree to:
• ,onor promiWeW and commitmentW�
• &ring concernW Yp for diWcYWWion at the earlieWt point in the proceWW and Fe clear aFoYt what YnderlieW concernW 

in an effort to Ƥnd common groYnd among the partieW�
• /eep their organi^ationW� agencieW� and conWtitYentW informed of ongoing action and of potential deciWionW and 

actionW to e\pedite approZal for an] prodYctW reUYiring approZal�
• 7hare all releZant information that will aWWiWt the groYp in achieZing itW goalW�
• 4articipate in a free� open� and mYtYall] reWpectfYl e\change of ideaW� ZiewW�
• 2ot repreWent their perWonal or organi^ationŭW ZiewW aW ZiewW of the collaForatiZe�
• 7Ypport an] agreement or prodYct that the] haZe agreed to.

At collaborative meetings, each participant will:

• %Zoid interrYptionW and Wta] on taWk�
• LiWten well to promote mYtYal YnderWtanding�
• &e open� honeWt� Wtraightforward�
• &e reWpectfYl and aZoid what coYld Fe Ween aW perWonal attackW�
• %WWYme good intent and aWk for clariƤcation aW needed� and
• %ct in good faith in all aWpectW of the collaForatiZe effort.

8heWe principleW were maintained throYgh ZirtYal meetingW dYring the '3:-( cloWYreW. 

ORGANIZATIONAL STRUCTURE 
,&;'ŭW organi^ational WtrYctYre and formal operating procedYreW are limited to thoWe neceWWar] for the 
effectiZe fYnctioning to achieZe the goalW of the groYp. 8he Wtrategic action plan proZideW oZerall gYidance 
for the work of ,&;'. *ormal and informal work groYpW fYrther deƤne the planŭW WtrategieW and actionW aW 
needed� WYFNect to the approZal of the fYll collaForatiZe.

Coordinating Committee
% WeZen�memFer 'oordinating 'ommittee proZideW gYidance aW needed to the facilitator and ,(4 Wtaff 
responsible for administration and support of HBWC.

%ppointmentW to the 'oordinating 'ommittee reUYire approZal F] the fYll collaForatiZe.

1emFerWhip on the 'oordinating 'ommittee iW limited to repreWentatiZeW of core partnerW and iW WYFNect to 
approZal of the fYll collaForatiZe. 8he committee ma] chooWe a chairperWon or delegate the reWponWiFilitieW of 
the chair to Wtaff. % committee memFer ma] Fe remoZed onl] F] a WYpermaNorit] Zote �at leaWt ƤZe memFerW
 
of the committee.

Other Committees and Work Groups
% 'ommYnicationW 'ommittee makeW recommendationW for the collaForatiZeŭW commYnicationW program and 
aWWiWtW with itW implementation. 3ther committeeW or work groYpW ma] Fe eWtaFliWhed F] the fYll collaForatiZe� 
or the 'oordinating 'ommittee aW needed.
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% 1alheYr Lake ;ork +roYp deZelopW recommended WtrategieW to addreWW aUYatic health iWWYeW in 
1alheYr Lake. % ;et 1eadowW ;ork +roYp deZelopW recommended WtrategieW to addreWW management 
and infraWtrYctYre needW related to flood irrigation� ha]ing and gra^ing� and the ecological fYnctionW of wet 
meadows in the Harney Basin. 

1emFerWhip and participation in committeeW and work groYpW other than the 'oordinating 'ommittee iW open 
to any partner. 

8he 'oordinating 'ommittee iW reWponWiFle to reZiew goZernance principleW of the groYp annYall] and make 
an] WYggeWted YpdateW to Fe reZiewed and adopted F] the fYll collaForatiZe. 

Role of High Desert Partnership
,(4 iW a commYnit]�FaWed non�proƤt organi^ation that conZeneW� WYpportW and WYWtainW collaForatiZe effortW 
to addreWW important and comple\ iWWYeW in ,arne] 'oYnt]� inclYding ,&;'. ,(4 WerZeW aW the neYtral 
conZener and ƤWcal agent for ,&;'� contractW for facilitation of the collaForatiZe proceWW� and emplo]W Wtaff 
and contractors necessary to advance the collective work of HBWC.

Role of the Facilitator  
,&;' formal meetingW will generall] Fe facilitated F] an independent facilitator. 8he facilitator iW neYtral and will 
not take positions on the issues before HBWC. The facilitator will work to ensure that the process runs smoothly.  
8he facilitatorŭW role YWYall] inclYdeW working with partnerW to deZelop draft agendaW� facilitating meetingW� 
working to reWolZe an] impaWWe that ma] ariWe� and other taWkW aW reUYeWted F] ,&;' and partnerW. 8o the 
e\tent iWWYeW ariWe with the proceWW� groYp memFerW are encoYraged to approach the facilitator or ,(4 Wtaff.

STRATEGIC ACTION PLAN
8he work of ,&;' iW gYided F] the collaForatiZeŭW Wtrategic action plan. 8he initial plan waW deZeloped in ���� 
in conNYnction with the partnerWhipŭW WYcceWWfYl application for fYnding throYgh the 3;)&ŭW *-4 program. 8he 
plan waW Ypdated in ���� and again in ����. ,&;' will Ypdate itW Wtrategic action plan aW needed FYt at leaWt 
eZer] Wi\ ]earW.

%doption of the Wtrategic action plan and approZal of an] WYFWeUYent YpdateW reUYireW action F] the fYll 
collaborative.

IMPLEMENTATION
-mplementation of the Wtrategic action plan iW coordinated throYgh the fYll collaForatiZe and itW committeeW 
and work groYpW� with WpeciƤc actionW Yndertaken F] indiZidYal partnerW or groYpW of partnerW and aided F] 
,(4 Wtaff. 

*Ynding for implementation ma] Fe WecYred F] indiZidYal partnerW or F] ,(4 on Fehalf of the collaForatiZe. 
%llocation of an] programmatic fYnding made aZailaFle to ,(4 to WYpport ,&;' will Fe determined F] the 
full collaborative. 

3ne or more partnerW will generall] take the lead in WecYring fYnding for implementation of indiZidYal 
proNectW� inclYding thoWe related to programmatic fYnding commitmentW throYgh 3;)&ŭW *-4W program. ,(4 
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will generall] take the lead in Weeking and adminiWtering an] fYnding YWed to WYpport the collectiZe work of 
the collaForatiZe� inclYding taWkW that ma] Fe WYFcontracted to indiZidYal partnerW.

MEETINGS
%ll collaForatiZe and working groYp meetingW are open to the pYFlic. 8he fYll collaForatiZe will meet 
appro\imatel] foYr timeW per ]ear. 'ommitteeW and working groYpW will determine their own meeting 
WchedYleW aW needed. 1eetingW ma] Fe in perWon or Zia telephone or internet�FaWed Zideo�conferencing. 

% proNect calendar and other information aFoYt the planning effort will Fe poWted 
to a weF page�

DECISION-MAKING AND COMMITMENTS
8he collaForatiZe� working groYpW� and coordinating committee WtriZe to operate F] conWenWYW. 'onWenWYW 
iW deƤned aW �all groYp memFerW can liZe with the recommendation or deciWion.� -t iW the reWponWiFilit] of all 
memFerW with a concern to deWcriFe their concernW to the groYp and offer alternatiZeW for conWideration which 
meet the ZiWion of the collaForatiZe. (eciWionW of the collaForatiZe will Fe reached F] conWenWYW of thoWe in 
attendance �in�perWon or remotel]
 and clearl] captYred in the meeting noteW.

PARTICIPATION
%ll partnerW agree to act in good faith in all aWpectW of the collaForatiZe effort. %W WYch� partnerW will do 
their best to participate consistently, will consider the input and viewpoint of other participants, and conduct 
themWelZeW in a manner that promoteW Noint proFlem WolZing and collaForation.

COMMUNICATIONS PLAN FOR HARNEY BASIN WETLANDS COLLABORATIVE 
*or ,&;' collaForatiZe commYnicationW iW aFoYt proZiding a platform for information e\change and 
e\planation of collaForatiZe oYtcomeW. 8he intent iW to WhowcaWe WtorieW and accompliWhmentW of earl]�
adopterW� inflYencerW and meWWengerW that inWpire and inZite otherW to get inZolZed in ,arne] 'oYnt] to create 
economic opportYnit]� manage� and conWerZe health] landW and water and protect an endYring rYral wa] of 
life. 8he aYdienceW Feing reached and will continYe to commYnicate and Whare WtorieW with are�

• 4artnerW within ,&;' collaForatiZe groYp �refer to liWt of 4artnerWhip 1emFer Felow

• 'onWtitYentW from itW partner organi^ationW
•  Harney County water users
•  Harney County local community members
• Local and regional conWerZation groYpW
• *YnderWŪindiZidYal donorW and granting organi^ationW
• 7cientiƤc commYnit]
• Harney County Court
• +oZernment agencieW
• 7tYdentW
• 7oZereign 2ation of the &YrnW 4aiYte 8riFe
• 8he general pYFlic�at�largeŪthoWe Fe]ond ,arne] 'oYnt] who Whare a loZe and concern for  

the Harney Basin

CLICK TO LEARN MORE

https://highdesertpartnership.org/collaboratives/
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8he newW and WtorieW ,&;' WhareW with itW diZerWe WtakeholderW come in a Zariet] of formW� edYcational 
actiZitieW� newWletterW� relationWhip FYilding and oYtreach eZentW� Wocial media� pYFliWhed articleW� commYnit] 
gatheringW� ZideoW� weFWite content� and profeWWional photograph]. 8he goal iW to make the work of ,&;' 
perWonal and releZant� foWtering greater awareneWW and a connection to the work Wo WtakeholderW want to Fe 
part of the solution.

8he ,igh (eWert 4artnerWhip and 1alheYr 2ational ;ildlife 
6efYge working together to Whow the commYnit] the ZalYe 

of 1alheYr Lake and WYrroYnding wet meadowW. 

4hoto F] .erem] ,ill� NhillimageW.com

https://jhillimages.com/
https://jhillimages.com/
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Harney County Court 4roNect management 7Ypporting proNectW and tracking 

Experience Roles

&YrnW 4aiYte 8riFe 7Ypporting initiatiZeW of wetland 
health that promote tribal economic 
and cYltYral goalW 

*Ynding� reWtoration implementation� 
Wtakeholder engagement 

SOVEREIGN NATION
Implementation Partner

GOVERNMENT

3regon ;aterWhed )nhancement  
Board 

Watershed stewardship leaders 
statewide

*Ynding and WYpport

AGENCIES: STATE AND FEDERAL

97 *iWh and ;ildlife 7erZice 1alheYr 
2ational ;ildlife 6efYge

1ore than a centYr] of managing 
Malheur Lake

*ocYW on 1alheYr Lake )coW]Wtem 
model for management of waterFird 
production

3regon ;ater 6eWoYrceW (epartment ;ater reWoYrceW management e\pertW ;ater regYlationW and FeWt 
management practiceW

2atYral 6eWoYrceW 'onWerZation 
7erZice

2ational leaderW in priZate landW Woil 
and water conWerZation. )\perience 
working with man] farmerW and 
rancherW on conWerZation proNectW 

8echnical %WWiWtance� landowner 
contactW� coWt Whare fYnding� 
implementer of wet meadow 
infrastructure improvements

9nited 7tateW +eological 7YrZe] Technical assistance Field research and publications

3regon (epartment of *iWh and 
Wildlife 

*iWh and wildlife WtewardWhip e\pertW 8echnical adZice� Wcience Wharing

97(% %gricYltYral 6eWearch 7erZice )\pertiWe on 7tate and 8ranWition 
models and their uses in land 
management

8echnical adZice� deZeloping Whared 
science 

(YckW 9nlimited 4riZate landW conWerZation for 
wetland and waterfowl habitats

Technical assistance, outreach, 
proNect deWign and implementation 
oZerWight

Friends of Malheur 2ational ;ildlife 
6efYge

(ecadeW of WYpporting the miWWion of 
Malheur 2ational ;ildlife 6efYge

:olYnteer effortW� engaging 
stakeholders, educational events 

ORGANIZATIONS: LOCAL & REGIONAL

Harney County Watershed Council 4roZiding technical e\pertiWe and 
fYnding for proNectW in the waterWhed 

Landowner contact� proNect 
management� grant adminiWtration

Partnership Members: Experience and Roles

%YdYFon 7ociet] of 4ortland 7Ypporting initiatiZeW that improZe 
habitat for bird species 

*Ynding� oYtreach� ZolYnteer effortW
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SUPPORT SERVICES

ORGANIZATIONS: LOCAL & REGIONAL cont.

-ntermoYntain ;eWt .oint :entYre 1igrator] Fird haFitat e\pertW at 
4aciƤc *l]wa] Wcale

7cience WYpport� technical aWWiWtance� 
outreach 

Meyer Memorial Trust 'ommYnit] inZeWtment e\pertW 'apacit] fYnding for ,(4 )cological 
Coordinator

The Wetlands Conservancy 7Ypporting initiatiZeW to improZe 
wetland health 

Wetlands restoration efforts

;et 1eadow 4artnerW 7Ypporting initiatiZeW to 
improZeɄwetland health inclYding 
outreach and education

Wetlands restoration efforts 

)aWtern 3regon %gricYltYral 6eWearch 
'enter� 3regon 7tate 9niZerWit] 
)\periment 7tation 

)\pertiWe on lateWt range and plant 
ecological reWearch

Technical advice, landowner contacts

3regon 7tate 9niZerWit] 6eWearch proNect management Technical assistance, publications

6oFert ;arren 8heor] of change e\pert Technical assistance

/en &ierl] 8echnical knowledge on wetlandW 
and natural resources, literature and 
technical reZiewing

Technical assistance

Multiple private landowners Land management e\pertW -nWight� knowledge and e\perience aW 
land managerW and water WtewardW 
while Wharing their land for reWearch 
and proNectW

,igh (eWert 4artnerWhip 6elationWhip deZelopment� conWenWYW� 
partnerWhip FYilding� graWW rootW 
fYnding 

1anage fYndW� cYltiZate collaForation� 
proNect aWWiWtance� leaderWhip� 
coordination and communications

UNIVERSITIES

CONSULTANTS

PRIVATE LANDOWNERS

Experience RolesImplementation Partner

3regon 'onWenWYW 4artnerWhip planning e\pertW 1oderate and manage meetingW

,arne] 7oil 
 ;ater 'onWerZation 
(iWtrict

8echnical aWWiWtance� proNect 
management e\pertW

Landowner contact� proNect 
management
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4. Geographic Scope and Planning Horizon

)\tent of wetlandW in the ,arne] 
&aWin� 3regon. 4rodYced in the 
9.7. *iWh and ;ildlife (iZiWion of 
6ealt] and 6efYge -nformation� 
4ortland� 36. ���������. *ile 
��������.1<(.

GEOGRAPHIC SCOPE
6eWtoration work focYWeW on the flood irrigated wet meadowW in the triFYtarieW to the 1alheYr and ,arne] 
LakeW inclYding 7ilZer 'reek� 7ilZieW 6iZer� &lit^en 6iZer floodplainW� and the oZerall health of 1alheYr Lake. 
%dditional focYW on riparian health of the lower 7ilZieW and &lit^en 6iZerW and 7ilZer 'reek W]WtemW will alWo 
Fe conWidered. ;etlandW within the ,arne] &aWin are conWidered to Fe a high�priorit] haFitat for migrator] and 
resident bird populations within 
the 4aciƤc *l]wa]� aW identiƤed 
in the -ntermoYntain ;eWt .oint 
:entYre Űwetland landWcapeW and 
Wpring migrator] priorit] areaWű 
�-ntermoYntain ;eWt .oint :entYre 
-mplementation 4lan� ����
. 8he 
planning area iW the ,arne] &aWin 
catchment �*igYre �
. 4riorit] 
restoration areas within the 
planning area are focYWed on the 
1alheYr�,arne] LakeW and their 
aWWociated wetlandW �*igYre �
.

*igYre �. ,arne] &aWin ;etlands 
Collaborative focus area
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*igYre �� ,arne] &aWin 'atchment

PLANNING CONTEXT
8he e\tent and diWtriFYtion of flood irrigated wet meadowW and the Wi^e and Wpatial d]namicW of 1alheYr Lake 
Foth depend on annYal precipitation. 8iming and dYration of rYnoff iW affected F] the Wnowpack accYmYlation 
and melt. ;hile annYal weather iW YnpredictaFle and alwa]W haW Feen� there are increaWingl] ZariaFle patternW 
of precipitation related to climate change. LeWW Wnow and more rain haZe reWYlted in earlier Wpring freWhet 
eZentW and leWW late WeaWon rYnoff into 1alheYr Lake. ;ater management deciWionW will affect Foth the 
e\tent of flood irrigated wet 
meadows and the rate, duration, 
and timing of flooding of the 
floodplain meadowW. *YtYre 
water management deciWionW 
will need to be informed by 
e\pected changeW to water 
supply and the limitations from 
changing conditionW.

PLANNING HORIZON
8he Wtrategic action plan 
proZideW a renewed ���]ear 
vision for the Closed Lakes 
Basin Wetlands systems of 
the Harney Basin. The primary 
focus is the maintenance and 
enhancement of flood irrigated 
wet meadow habitats for 
migrator] FirdW� enhancement 
of riparian conditions for 
wildlife and ƤWh� and fYrther 
efforts to restore the aquatic 
health of Malheur Lake. 
4roNectW will Fe targeted for�

• SHORT-TERM (5 YEARS)
• MID-TERM (10 YEARS)
• LONG-TERM (25+ YEARS)

,&;' partnerW recogni^e that 
aW improZed YnderWtanding of 
the Malheur Lake ecosystem 
and the drivers and conditions 
of flood irrigated wet meadow 
systems develops, recalibration 
of mid�to long�term WtrategieW 
may be necessary.
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5. Vision and Outcomes 

Utilize collaboration to integrate social, economic, and ecological values 
in support of wetland conservation in the Harney Basin.
,&;' iW working to reWtore and enhance health] landW and water while nYrtYring an endYring rYral wa] of life that 
WYpportW and ZalYeW wetland conWerZation in the ,arne] &aWin. 1alheYr Lake and the 1alheYr 2ational ;ildlife 
6efYge haZe WigniƤcance Fe]ond the local area. 8hiW area haW international WigniƤcance for migrator] FirdW and 
drawW people from acroWW the coYntr]. 8he following are the three oYtcomeW ,&;' iW working to achieZe.

OUTCOME 1. 
RESTORATION OF MALHEUR LAKE: RETURN TO CLEAR-WATER STABLE STATE
1alheYr Lake haW loWt mYch of the emergent and nearl] all the WYFmergent Zegetation that made it WYch 
an attractiZe neWting and rearing area for reWident waterFirdW� hYngr] migrator] FirdW and other wetland 
dependent wildlife. ;hen 1alheYr Lake had aFYndant WYFmergent Zegetation it WYpported Yp to ������� 
Freeding waterfowl and man] other aZian WpecieW. 8he cYrrent condition iW tYrFid water with little emergent 
Zegetation and Zer] little WYFmergent Zegetation. 6ecognition of thiW condition and FYilding YnderWtanding of 
the proceWWeW that are keeping 1alheYr Lake in thiW perpetYal degraded condition haW refocYWed reWtoration 
WtrategieW in thiW action plan. 6eWtoring and WYWtaining wetland conditionW and clear water haFitat to the e\tent 
poWWiFle iW the primar] goal for 1alheYr Lake. 1anaging the carp popYlation� reintrodYction of emergent 
Zegetation� and managing WYFWtrate conditionW to reWtore marWh conditionW are oFNectiZeW to moZe towardW 
a clear�water lake W]Wtem. 8he ,&;' haW WponWored reWearch clarif]ing the potential for carp popYlation 
control� to eZalYate the limitationW to emergent Zegetation eWtaFliWhment� and other methodW to redYce the 
Zer] high tYrFidit] of 1alheYr Lake. 8hroYgh thiW improZed YnderWtanding and knowledge ,&;' partnerW are 
now deZeloping WtrategieW to reZerWe the degraded conditionW and improZe reWtoration WYcceWW. 

8he cYrrent Wtrateg] iW to manage carp popYlationW F] directed harZeWt at ZYlneraFle locationW and conditionW� 
reestablish aquatic plants that provide both wind wave impact reduction and increase habitat resources 
for migrator] and reWident Fird popYlationW. 6eeWtaFliWhment of emergent Zegetation haW the potential to 
accYmYlate Wediment and proZide the topographic diZerWit] that waW characteriWtic of the marWh conditionW 
of 1alheYr Lake in the paWt. Lake reWtoration in the area at the entrance of the &lit^en 6iZer and WoYthweWt 
portion of the lake� iW Feing e\plored. 'onceptW WYch aW leZee conWtrYction to iWolate the area from the reWt 
of the lake are Feing conWidered. -Wolating an area will allow Fetter control of inZaWiZe carp popYlationW and 
improZe water�UYalit] conditionW. 6eWtoration in 1alheYr Lake will haZe � main componentW�

1. 6eZiew the ecolog] of 1alheYr Lake and itW waterWhed to integrate the new information coming from 
groYndwater WtYdieW� carp popYlation WtYdieW� water chemiWtr] WtYdieW� lake ph]Wical proceWWeW� and 
Wtreamflow information deZeloped for the &lit^en 6iZer and 7ilZieW 6iZer. 8hiW reZiew will Fe YWed to 
evaluate success of potential restoration alternatives and to identify critical uncertainties associated with 
the management opportYnitieW with 1alheYr Lake.
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2. &egin altering the WtrYctYre of the lakeFed to recreate iWlandW and peninWYlaW modeling the natYral lake 
topograph] deWcriFed in (YeFFert �����
. -WlandW and peninWYlaW act aW natYral wind�waZe FarrierW� 
redYcing the reWYWpenWion of Wediment into the water colYmn on the leeward Wide� which increaWeW water 
clarit] and UYalit]. 8he e\ploration will eZalYate the optimal nYmFer of iWlandW� diWtance Fetween the 
iWlandW� and e\pected water�UYalit] changeW FaWed on modeling and pilot reWtoration WtYdieW.

�. 4lanting natiZe emergent Zegetation. 2atiZe plantW WYch aW Wago pondweed and FYlrYWh will Fe 
tranWplanted or cYltiZated in the area at the entrance of the &lit^en 6iZer and WoYthweWt portion of the 
lake FaWed on reWearch oYtcomeW from ongoing reWearch. -t appearW that there iW a WigniƤcant e\iWting 
WeedFank in the lake for emergent Zegetation. Limiting factorW to eWtaFliWhment and perWiWtence will 
eZalYate what management actiZitieW ma] affect eWtaFliWhment and perWiWtence.

�. 1anipYlating water UYalit]. 8here are opportYnitieW to manipYlate water UYalit] F] redYcing the tYrFidit]� 
suspended sediment concentration, and nutrient concentration, and increaWing photoW]ntheticall] actiZe 
radiation neceWWar] for plant WYrZiZal and e\panWion. 8he aFilit] to oFtain clear water from the &lit^en 
6iZer� will Fe Ytili^ed. -n addition to Wtarting with water with low tYrFidit]� the reWYWpenWion of Fottom 
material and the concentration of WYWpended Wediment in the water colYmn will Fe conWidered throYgh 
floccYlation and Wediment Finding.

�. 1anipYlating carp FiomaWW. &aWed on modeling that occYrred dYring *-4 �� carp FiomaWW targetW for 
1alheYr Lake haZe Feen eWtaFliWhed with the YnderWtanding that carp are now part of the 1alheYr Lake 
system and eradication is not an option. Carp populations will be controlled within the area at the entrance 
of the &lit^en 6iZer and WoYthweWt portion of the lake. 8he remoZal of carp from the &lit^en 6iZer and 
preZention of their entrance to the riZer will Fe managed F] eWtaFliWhment of an electronic Farrier. 8he 
Farrier WerZeW two primar] fYnctionW� preZenting carp from acceWWing Wpawning haFitat in the &lit^en 6iZer 
when 1alheYr Lake iW at low water leZelW and allowing for carp remoZal at congregation areaW where the] 
are attempting to retYrn to Wpawning areaW. 'ontinYed trapping and electro�Whocking of carp will help to 
reduce carp biomass.

�. 1onitoring and adaptiZe management. %W the YnderWtanding of the comple\it] and changeaFle natYre of 
Malheur Lake evolves, the new information will be collected in a model or series of models that connect 
the interaction Fetween the ph]Wical and Fiological ZariaFleW of 1alheYr Lake that help to demonWtrate 
cYrrent YnderWtanding of opportYnitieW and limitationW to management. 1onitoring will occYr throYghoYt 
the reWtoration proNectW to allow for adaptiZe management. 6eWtoration actionW will Fe adNYWted depending 
on the water UYalit] and plant reWponWeW and the climate model proNectionW.

8he longeZit] of thiW proNect� and the potential need for fYtYre action� haW Feen conWidered. 8he iWlandW and 
peninWYlaW that will Fe conWidered to appro\imate the natYral topograph] that waW preWent when the 1alheYr 
Lake waW fYnctional and in a clear Wtate. -t iW recogni^ed that an] conWtrYction of ph]Wical featYreW in the lake 
may be temporary structures. 
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CLICK TO LEARN MORE

1alheYr Lake haW loWt mYch of itW emergent Zegetation and a hYge maNorit] of itW WYFmergent Zegetation dYe to itW cYrrent tYrFid Wtate. 
4hoto F] .erem] ,ill� NhillimageW.com

 7now geeWe dYring earl] Wpring Ytili^ing the ha]ed and gra^ed flood irrigated wet meadowW.  
8hiW iW a great e\ample of what 3Ytcome � iW tr]ing to achieZe. 4hoto F] ,arne] 'oYnt] rancher� 7YWan (oZerWpike.

https://highdesertpartnership.org/collaboratives/harney-basin-wetlands-collaborative/vision-goals.html
https://jhillimages.com/
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OUTCOME 2. 
CONSERVATION AND MAINTENANCE OF FLOOD IRRIGATED WET MEADOWS THROUGH IMPROVED 
INFRASTRUCTURE AND MANAGEMENT.

8he goal of the ���� Wtrategic action plan waW to protect at leaWt ������ acreW of priZatel] owned flood 
irrigated wet meadowW. 8hiW oFNectiZe waW deriZed from the -ntermoYntain ;eWt .oint :entYre ���� 
-mplementation 4lan and FaWed on a Fioenergetic anal]WiW of haFitat reUYirementW for Wpring migration 
of 2orthern 4intail aW identiƤed in the 2orth %merican ;aterfowl 1anagement 4lan. 8o date more than 
���� acreW haZe Feen enhanced and conWerZed throYgh irrigation infraWtrYctYre proNectW. *lood irrigated 
wet meadow conWerZation will enWYre that there iW a continYed emphaWiW to proZide flood irrigated Wpring 
migrator] Fird haFitat throYgh targeted conWerZation effortW. 1anagement and diWtriFYtion of water acroWW the 
floodplain and the effectW of timing� dYration� and depth of water on plant commYnitieW haZe Fecome crYcial to 
proZiding the deWired migrator] Fird haFitatW that will WYWtain the 4aciƤc *l]wa].

8he ,arne] &aWin �and northern +reat &aWin generall]
 iW characteri^ed F] e\tremel] high ]ear�to�]ear 
weather Zariation. :egetation managerW haZe had to adapt to thiW ZariaFilit]. 'limate change adaptation often 
inZolZeW proNecting fYtYre climate traNectorieW. 6ather than taking the Wtandard approach to climate change 
adaptation and proNecting climatic impactW on plantW and animalW� the ƤrWt effort will Fe to reZiew weather 
patternW oZer the paWt ����� ]earW and deZelop ŰFinWű for t]peW of ]earW. 8he initial focYW will Fe on winter 
weather �and thYW Wnowpack
 which tendW to control water aZailaFilit] for wet meadowW� and Wpring weather 
which tendW to control plant growth on YplandW. &inW might inclYde good winter and Wpring precipitation� 
poor winter and Wpring precipitation� good winter�poor Wpring and poor winter�good Wpring. (eciding on 
FinW will reUYire literatYre and data anal]WiW� and diWcYWWionW with Zegetation managerW that haZe ]earW and 
WometimeW decadeW of local e\perience and knowledge. 3nce WpeciƤc FinW are deƤned� paWt data will Fe YWed 
to determine the diWtriFYtion of ]ear t]peW within each decade �����ŭW� ����ŭW� ����ŭW and ����ŭW
. Looking at 
the paWt will help make Wome predictionW aFoYt the fYtYre Fin diWtriFYtion and trendW. *or e\ample� WnowpackW 
haZe Feen declining Wince the ����ŭW and are proNected to continYe declining well into the fYtYre.

7YrZe]ing landownerW�managerW how their management haW changed in reWponWe to low Wnowpack ]earW 
and what t]pe of information or predictionW the] woYld need to make fYtYre management deciWionW will 
be completed. The importance of this information is to learn what is needed to ensure individual ranches' 
economic ZiaFilit] while maintaining and conWerZing their flood irrigated wet meadow ecoW]WtemW. 
9nderWtanding hiWtoric h]drolog] paired with wildlife WYrZe]W will Fe a ZalYaFle tool for land managerW. 
,&;' iW Fringing together Ƥeld leZel data� local knowledge of flood irrigated wet meadow commYnitieW 
and continental Wcale Wcience on climate and anthropogenic driZen changeW in wetland conditionW to gYide 
conservation delivery.

3Ytcome WYcceWW will Fe FaWed on how priZate land practiceW implemented aWWYre the maintenance or 
enhancement of traditional flood�irrigation practiceW for the mYtYal FeneƤt of forage prodYction and 
migrator] and reWident Fird haFitat. 8hiW oYtcome will Fe meaWYred YWing cYrrent Wocial Wcience metricW. 
%dditional oYtcomeW inclYde enhanced reWilienc] for wildlife haFitat and irrigated flood meadow agricYltYral 
practiceW to climate change F] improZing infraWtrYctYre and reWtoring floodplain fYnction.
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%t the L= 6anch on the edge of &YrnW� 36 wild flood irrigation infraWtrYctYre improZementW were made� like the addition  
of thiW new headgate� to Fetter manage water flow and irrigate ƤeldW that preZioYWl] were not aFle to Fe irrigated. 

4hoto F] .erem] ,ill� NhillimageW.com

8he ,arne] &aWin ;etlandW 'ollaForatiZe workW hard to engage memFerW 
of the community and build trust. 
4hoto F] .erem] ,ill� NhillimageW.com

OUTCOME 3.  
AWARENESS, ATTENTION, AND TRUST FROM MULTIPLE AUDIENCES.
)ngaging the commYnit] with ,&;' reWtoration and management effortW� Foth locall] and Fe]ond ,arne] 
'oYnt]� will FYild greater awareneWW� garner attention� and deepen trYWt aW aYdienceW engage in thiW 
conWerZation NoYrne]. +rowth in awareneWW� attention� and trYWt will alWo generate greater pYFlic WYpport and 
social license for actions to revive Malheur Lake 
aW management deciWionW are e\plored� teWted� 
and implemented. HBWC partners work with 
private landowners to provide tools and improved 
infraWtrYctYre to effectiZel] manage flood irrigation 
for the FeneƤt of their FYWineWWeW aW well aW Fird 
and wildlife haFitat. ,&;' partnerW are addreWWing 
a comple\ Wocio�ecological W]Wtem where there 
are man] and occaWionall] conflicting demandW 
on water reWoYrceW. %W climate change affectW 
water WYppl] and aZailaFilit]� enWYring Fetter 
YnderWtanding of the comple\ interactionW of water 
WYppl]� timing and effectW of that on hYman YWeW 
aW well aW ecological proceWWeW iW critical in the 
deZelopment of management approacheW that can 
optimi^e ZalYeW for the commYnit].

https://jhillimages.com/
https://jhillimages.com/
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6. Ecological Priorities and Goals

WHY IS MALHEUR LAKE AND THE CLOSED LAKES BASIN WETLAND OF THE HARNEY 
BASIN IMPORTANT? 
8he 'loWed LakeW &aWin ;etlandW e\iWt within the 7oYthern 3regon 2ortheaWt 'alifornia �732)'
 region� which 
iW a portion of the 'loWed LakeW network within the northern +reat &aWin �*igYre �
. 7oYth central and WoYtheaWt 
3regon haZe a WerieW of wetland W]WtemW that are important for migrator] FirdW. 8he /lamath� ;arner LakeW� 
7Ymmer Lake and 1alheYr Lake all haZe e\tenWiZe wetland W]WtemW managed for migrator] and reWident 
FirdW. )ach area iW recogni^ed F] Wome form of wildlife haFitat protection area �/lamath &aWin 2ational 
;ildlife 6efYgeW� ;arner LakeW %rea of 'ritical )nZironmental 'oncern� 7Ymmer Lake 7tate ;ildlife %rea� 
and 1alheYr 2ational ;ildlife 6efYge
. 8he ,arne] &aWin iW one of the largeWt 'loWed Lake &aWinW. 'loWed 
LakeW &aWin flood irrigated wet meadowW are ecologicall] YniUYe high deWert wetlandW that proZide critical 
haFitat for nYmeroYW migrator] and reWident Fird WpecieW� aW well aW other wildlife. 8hiW region iW recogni^ed 
internationall] for itW important migrator] Fird haFitat. 3regonŭW 'loWed LakeW &aWin ;etlandW are a WigniƤcant 
portion of the greater 732)' comple\ of wetlandW that are critical to the millionW of FirdW traZeling along the 
4aciƤc *l]wa] each ]ear. 8he 732)' region�W geograph] and haFitat haW Feen deƤned F] the -ntermoYntain ;eWt 
.oint :entYre �-;.:
 and in the federal 2orth %merican ;aterfowl 1anagement 4lan. 8he -;.: recogni^eW the 
732)' region aW one of two top priorit] areaW in the -ntermoYntain ;eWt for wetland�dependent FirdW and it iW 
one of the -;.:ŭW higheWt priorit] landWcapeW for conWerZation for WeZeral reaWonW. -t iW a rich moWaic of wetlandW� 
wet meadowW� and irrigated paWtYrelandW that proZide critical migration and Freeding haFitat for a m]riad of 
2orth %merican Fird WpecieW. 8heWe wetland comple\eW are an important part of the intercontinental 4aciƤc 
*l]wa]. ;ithin the 732)' region� ��	 of wetland haFitat iW located on priZate landW� moWt of which iW managed 
aW flood irrigated ha] and paWtYreland.

'loWed Lake &aWin ;etlandW repreWent a YniUYe chain of deWert oaWeW that� aW an integrated network� proZide 
a critical corridor of haFitat and food for waterFirdW throYghoYt the WeaWonW. 'loWed Lake &aWin ;etland 
haFitatW inclYde Whallow lakeW and marWheW� wet meadowW� and irrigated paWtYrelandW. % recent anal]WiW 
WhowW 1alheYr Lake aW Feing affected F] climate and hYman water YWe �(onnell] et al.� ����
. 1alheYr 
2ational ;ildlife 6efYge and other WiteW within the ,arne] &aWin are critical for WeaWonal recreation which alWo 
feedW ,arne] 'oYnt]ŭW econom] each ]ear. 8he 9.7. *iWh and ;ildlife 7erZice haW docYmented oZer ������ 
annYal ZiWitorW to the 1alheYr 2ational ;ildlife 6efYge aloneŪa renowned deWtination for aZid FirderW and 
outdoor recreationists. 

1an] of the managed wetlandW and paWtYreW in the floodplain of triFYtarieW and lakeW of the ,arne] &aWin 
are alWo part of the Zitall] important ranching commYnit] that WYpportW the rYral econom] of ,arne] 'oYnt]. 
1an] ranching FYWineWWeW are reliant on the ecological health of flood irrigated wet meadowW aW a critical 
part of their operation for the forage that the] proZide. *inall]� the Ynfolding impactW of climate change 
ma] lead to a redYction in oZerall water aZailaFilit]. 8hiW iW of graZe concern aW it iW ]et Ynknown how water 
Wcarcit] will fYrther alter the natYral h]drologic regime acroWW theWe WenWitiZe haFitatW. 8hiW concern� in 
tandem with water reWoYrce iWWYeW in other important areaW of the 732)' wetland comple\� lend added 
Yrgenc] to the importance of conWerZation effortW concerning thiW YniUYe haFitat and itW relationWhip with 
the areaŭW water reWoYrceW.
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SPECIES OF INTEREST SUPPORTED BY CLOSED LAKES BASIN WETLANDS HABITATS
%n eWtimated �� percent of migrator] FirdWŪinclYding oZer � million waterFirdWŪannYall] paWW throYgh the 
732)' region� which inclYdeW the ,arne] &aWin wetlandW.

7pecieW inclYde�
1. 1oWt of 2orth %mericaŭW 7now] 4loZerW Freed in the region �the interior popYlation iW not federall] liWted 

Ynder the )ndangered 7pecieW %ct FYt the coaWtal popYlation iW
�
2. 1oWt of 2orth %mericaŭW eared greFeW� long�Filled dowitcherW� and all of the worldŭW ;ilWonŭW 4halaropeW 

YWe the region dYring migration with phalaropeW and greFeW neWting in the &lit^en floodplain and 1alheYr 
Lake�

�. 1oWt of the worldŭW %merican %ZocetW �a ke]Wtone WpecieW
 YWe the region for an e\tended poWt�Freeding 
period� and oZer ��	 of thiW WpecieW FreedW in the +reat &aWin�

�. 1oWt of the worldŭW ;hite�faced -FiW Freed in the +reat &aWin�
�. ��	 of neWting greater 7andhill 'raneW in 3regon are foYnd in the cloWed lakeW FaWinW�
�. 1igrator] and reWident Fird WpecieW alike rel] on thiW haFitat�
�. 8he ,arne] &aWin WYpportW the largeWt popYlation of Freeding &oFolinkW in 3regon.

Figure 7. Spring 
migration wetland 
priority areas within the 
Closed Lakes Basin. 
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3f particYlar importance iW haFitat for WhoreFird WpecieW and migrator] FirdW on the Wpring and fall migration 
pathW along the 4aciƤc *l]wa]. 8hiW region proZideW a diZerWit] of food prodYction at different water regimeW 
throYghoYt the ]ear� thYW� WeaWonal water conditionW driZe haFitat fYnction and prodYctiZit]. %dditionall]� the 
,arne] &aWin wetlandW WYpport natiZe ƤWh WpecieW WYch aW tYi chYF and redFand troYt. -rrigation infraWtrYctYre 
iW Feing Ypgraded with proZiWionW for ƤWh paWWage for migrator] redFand troYt YWe.

8he wetlandW of the 1alheYr 2ational ;ildlife 6efYge are important to man] WpecieW of wildlife. 

Priority Habitats
MALHEUR NATIONAL WILDLIFE REFUGE 

1alheYr Lake and itW adNacent wetlandW are critical haFitat for a wide Zariet] of 
waterFirdW that paWW throYgh the area Zia the 4aciƤc *l]wa]. 8he lake proZideW 
haFitat for ƤWh�eating FirdW� neWting haFitat for dYckW� and feeding haFitat for a 
Zariet] of WhoreFirdW. 8he %YdYFon 7ociet] of 4ortland deWcriFeW the importance 
of the 1alheYr 2ational ;ildlife 6efYge aW�

• 1alheYr iW important to the watch�liWted ;eWtern 7now] 4loZer� Long�Filled 
'Yrlew� and *ranklin�W +Yll which YWe the lake.

• 8he 1alheYr 2ational ;ildlife 6efYge WYpportW Yp to ��	 of the world�W popYlation 
of ;hite�faced -FiW and WigniƤcant Freeding popYlationW of %merican ;hite 4elican� 
'innamon 8eal� 6edhead and +reater 7andhill 'rane �the latter Feing ��	 of 
3regon�W Freeding popYlation
.

• % large portion of the entire popYlation of 6oWW�W +eeWe YWe the 1alheYr Lake aW 
a rooWting Wite and WYrroYnding priZate landW dYring migration.
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• % WigniƤcant proportion of the total popYlationW of +reen�winged 8eal� %merican 
;igeon� 2orthern 7hoZeler� 2orthern 4intail� 'anZaWFack� and 6Ydd] (Yck YWe the 
area aW an important migrator] WtopoZer.

• (Yring migration� on good water ]earW 1alheYr Lake regYlarl] WYpportW hYndredW 
of thoYWandW of waterfowl. 8hiW inclYdeW eWtimateW of Yp to ������� 7now +eeWe� 
������ +reen�winged 8eal� ������ 1allardW� ������� 2orthern 4intail� ������� 
2orthern 7hoZelerW� ����� 'anZaWFackW� ����� 6ing�necked (YckW� ����� LeWWer 
7caYp� and ������ 6Ydd] (YckW.

• &reeding popYlationW inclYde Yp to ��� pairW of +reen�winged 8eal� ��� pairW of 
2orthern 4intail� ��� pairW of &lYe�winged 8eal� ��� pairW of 2orthern 7hoZeler� ����� 
pairW of +adwall� ��� pairW of %merican ;igeon� ��� pairW of 
'anZaWFack� ����� pairW of 6edhead� �� pairW of LeWWer 7caYp� 
and ����� pairW of 6Ydd] (YckW.

• 1alheYr Lake WYpportW an intermittent Freeding popYlation of 
'alifornia and 6ing�Filled +YllW� the largeWt concentrationW of 
theWe WpecieW occYrring in %YgYWt.

• 9p to ������ 6ing�Filled +YllW haZe Feen recorded on 1alheYr 
Lake and WYrroYnding areaW.

• 9p to ����� pairW of *ranklin�W +YllW haZe neWted at 1alheYr Lake 
and WYrroYnding wetlandW.

• *orWter�W 8ernW Freed on the 1alheYr 2ational ;ildlife 6efYge� and Yp to 
��� pairW of  
Caspian Terns have nested in Malheur Lake when water levels are ideal.

• 9p to ����� &lack 8ernW regYlarl] neWt at 1alheYr Lake.

• ,arne] and 1alheYr LakeW WYpport WigniƤcant WhoreFird 
popYlationW� eWpeciall] dYring migration in Wpring and fall. 
1igration concentrationW of Yp to ������ ;eWtern 7andpiperW� 
��� 4ectoral 7andpiperW� ������ Long�Filled (owitcherW� ������ 
;ilWon�W 4halaropeW� ������ %merican %ZocetW� and ��� &lack�
necked 7tiltW haZe Feen recorded.

•

*orWter�W 8ernW Freed on the 1alheYr 2ational ;ildlife 6efYge� and Yp to 

• 8he ;eWtern 7now] 4loZer iW the moWt common Freeding WhoreFird at ,arne] Lake� and 
Yp to ��� indiZidYalW haZe Feen Ween there dYring the neWting WeaWon. (Yring low water 
years these birds use Malheur Lake.

• *rom ��� to ��� pairW of +reat &lYe ,eronW and Wimilar nYmFerW of   Freed and neWt on 
1alheYr 2ational ;ildlife 6efYge eZer] ]ear in Wcattered colonieW� thoYgh moWtl] aroYnd 
1alheYr Lake. 3Zer ��� pairW of 7now] )gretW haZe neWted aroYnd 1alheYr Lake.

• 3Zer ��� pairW of 7now] )gretW haZe neWted aroYnd 1alheYr Lake.
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• 8he ƤrWt 3regon Freeding record of 'attle )gret alWo came from 1alheYr Lake in 
the mid�����W� when ��� pairW neWted for aFoYt � ]earW.

• 2YmFerW of &lack�crowned 2ight�,eronW Zar] widel] ]ear to ]ear� FYt generall] 
a few hYndred pairW neWt on the 1alheYr 2ational ;ildlife 6efYge� the maNorit] of 
them at Malheur Lake.

• %merican ;hite 4elicanW are Wporadic FreederW depending on water leZelW in 1alheYr 
Lake� and Yp to ����� pairW haZe neWted there.

• 1alheYr Lake iW a concentration point in winter for raptorW of man] WpecieW. 3Zer ��� 6oYgh�
legged ,awkW� �� 6ed�tailed ,awkW� �� 2orthern ,arrierW� �� %merican /eWtrelW� and �� &ald )agleW haZe 
been recorded on Christmas Bird Counts.

• 1alheYr Lake and wetlandW proZide haFitat for the largeWt Freeding colon] of &oFolinkW in 3regon.

1alheYr Lake iW clearl] an oYtWtanding migration Wite proZiding a natYral 1alheYr 2ational ;ildlife 6efYge 
for a diverse concentration of birds. Thousands of birders from around the world come to Harney County 
each ]ear to ZiWit 1alheYr 2ational ;ildlife 6efYge and take part in the migrator] Wpectacle. %ccording to 
e&ird� 1alheYr 2ational ;ildlife 6efYge ,eadUYarterW haW the higheWt Fird coYnt in 3regon� with 1alheYr 
2ational ;ildlife 6efYge �general
 in Wecond. 8he 1alheYr Lake area haW � of the top �� higheWt all�time Fird 
lists on eBird.

1alheYr Lake iW a concentration point in winter for raptorW of man] WpecieW. 3Zer ��� 6oYgh�

)Zen with itW cYrrent water UYalit] iWWYeW 1alheYr Lake iW Wtill a Zer] important natYral wetland haFitat for FirdW. 
4hoto F] .erem] ,ill� NhillimageW.com 

FLOOD IRRIGATED WET MEADOWS
8he wet meadow W]Wtem in the 7ilZieW 6iZer floodplain iW alWo an %YdYFon -mportant &ird %rea. %W deWcriFed 
F] the %YdYFon 7ociet] of 4ortland� Ű8he 7ilZieW 6iZer *loodplain iW an area of flood irrigated meadowW and 
ha] landW Fetween &YrnW� 3regon and 1alheYr Lake. 8he 7ilZieW 6iZer area waW hiWtoricall] a Whallow� Wlow 
moZing riZer W]Wtem of WloYghW and WwaleW interWperWed with meadowW. -n wet ]earW� the flooding FankW of the 
7ilZieW 6iZer createW an e\tenWiZe wetland W]Wtem in the Zalle].ű

CLICK TO LEARN MORE

https://jhillimages.com/
https://www.audubon.org/important-bird-areas/silvies-river-floodplain
https://www.youtube.com/watch?v=l6gPG3fM6Cg
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*oreWted and WhrYF dominated riparian areaW thread throYgh the wet meadowW creating WtrYctYral diZerWit] 
and proZiding WigniƤcant haFitat for WwallowW and other WYmmer reWidentW� winter reWidentW� or migrant FirdW. 
7pecieW of continental importance in the 4artnerW in *light 2orth %merican LandFird 'onWerZation 4lan include 
the ;illow *l]catcher� 'alliope ,YmmingFird� 6ed�naped 7apWYcker� LewiWŭW ;oodpecker� ;illow *l]catcher� 
&rewerŭW 7parrow� and +reen�tailed 8owhee.

/e] haFitat threatW to the ,arne] &aWin
• LoWW and degradation of wetland haFitatW dYe to dilapidated infraWtrYctYre and inaFilit] to efƤcientl] 

flood irrigate.
• LoWW and degradation of wetland haFitatW dYe to conZerWion from flood irrigation to Wprinkler irrigation or 

other land YWeW inclYding FYt not limited to reWidenceW� Wolar farmW� etc.
• 6edYced WeaWonal water aZailaFilit] FecaYWe of altered natYral h]drologic fYnctioning reWYlting from 

climate change.
• 4roliferation of inZaWiZe common carp� wind reWYWpenWion of WedimentW in the water colYmn� and altered 

nYtrient d]namicW haZe altered the ecological conditionW of 1alheYr Lake reWYlting in the perWiWtence of 
a tYrFid Wtate that WigniƤcantl] redYceW Zegetation otherwiWe aZailaFle aW haFitat and food for FirdW and 
other wildlife.

• -nZaWiZe plant and macroinZerteFrate WpecieW� which can redYce food prodYction for natiZe Fird WpecieW.

CLICK TO LEARN MORE
7andhill craneW and waterfowl Ytili^ing the flood irrigated wet meadowW of the 7ilZieW 6iZer *loodplain near &YrnW� 36. 
4hoto F] .erem] ,ill� NhillimageW.com

https://www.fws.gov/birds/management/bird-management-plans/partners-in-flight-north-american-landbird-conservation-plan.php
https://www.youtube.com/watch?v=Xfd0IWn7le8
https://jhillimages.com/
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7. Profile of the Focus Area 
BIOPHYSICAL 

8he ,arne] &aWin iW the northern e\tenWion of the 2orthern &aWin and 6ange ecoregion� FoYnded on the north 
F] the &lYe 1oYntainW and to the WoYth F] 7teenW 1oYntain. 8he ,arne] &aWin iW a 'loWed LakeW &aWin that 
haW no e\ternal WYrface drainage. 8he loweWt point of the FaWin iW ,arne] Lake� a terminal lake that loWeW 
water throYgh eZaporation.  

• Geological Setting. 8he ,arne] &aWin iW a depoWitional FaWin compoWed of allYZial depoWitW from the 7ilZieW� 7ilZer 
'reek� and &lit^en 6iZer W]WtemW. %lWo� lacYWtrine depoWitW from 4leiWtocene Lake 1alheYr. %ll the rockW in and 
near the ,arne] Lake and 1alheYr LakeW are of 4liocene or ]oYnger age and inclYde aWhfall and aWh flow tYffW 
and tYffaceoYW Wedimentar] rockW� interWtratiƤed FaWalt flowW� local accYmYlationW of FaWaltic erYptiZe material� 
and Froad e\panWeW of WeZeral different kindW of 4leiWtocene and 6ecent WYrƤcial WedimentW �groYndwater WtYd] 
%dZiWor] 'ommittee preWentation 1arch ��� ����
.

• Groundwater Over-Appropriation. -n the ƤZe ]earW Wince the deZelopment of ,&;'ŭW Wtrategic action 
plan� ,arne] 'oYnt] haW learned of WigniƤcant oZer� appropriation of groYndwater in the FaWin. 6ecent 
h]drogeological WtYdieW are in preparation that will identif] aUYiferW� groYndwater conditionW and the 
groYndwater FYdget �3;6(�97+7� ����
. 8he preliminar] information preWented to the groYndwater WtYd] 
adZiWor] committee indicateW the FaWin iW oYt of Falance for groYndwater F] aFoYt ������� ���������acre feet�
]ear �preWentation of (ecemFer ��� ����
. % commYnit]�FaWed integrated water plan iW Feing deZeloped and 
iW led F] a ,&;' partner� the ,arne] 'oYnt] ;aterWhed 'oYncil in cooperation with ,arne] 'oYnt] 'oYrt. 
8he WigniƤcant oZer appropriation of groYndwater haW Feen recogni^ed aW a ke] area 
of concern and WtrategieW are Feing deZeloped with local WolYtionW to addreWW the YWe 
of the areaŭW limited groYndwater reWoYrceW. 8he water plan will alWo addreWW WYrface 
water reWoYrceW and repreWentatiZeW of ,&;' are actiZel] participating to enWYre lake 
and wetland conWerZation inZeWtmentW to date are recogni^ed dYring plan deZelopment. 8he allocation and 
diWtriFYtion of WYrface water coYld haZe a WigniƤcant effect on flood irrigated wet meadow W]WtemW and the 
Wi^e and flYctYation of 1alheYr Lake.

• Ecoregional Context. 1alheYr Lake and the 7ilZieW *loodplain are in the ,igh (eWert ;etlandW portion of the 2orthern 
&aWin and 6ange ecoregion. 8he ,igh (eWert ;etlandW are deWcriFed aW� Ű8he nearl] leZel ,igh (eWert ;etlandW 
ecoregion conWiWtW of high deWert lakeW and WYrroYnding wetlandW that proZide critical haFitat for neWting and 
migrator] FirdW and aWWociated Ypland FirdW and mammalW. )leZation ZarieW from ����� to ����� feet ������ to ����� 
m
. 8he Ƥne�te\tYred WoilW are poorl] drained� and FaWinW collect water WeaWonall]. %lthoYgh water leZelW flYctYate 
from ]ear to ]ear� lakeW and wetlandW in thiW region hold water more conWiWtentl] than on the coYrWe� Fetter drained 
WoilW of the 4lYZial Lake &aWinW. 7edgeW� rYWheW� Flack greaWewood� tYfted hairgraWW� mat mYhl]� meadow Farle]� 
creeping wildr]e� and 2eZada FlYegraWW occYr in wetter areaW. (rier areaW WYpport FaWin Fig WageFrYWh� ;]oming 
Fig WageFrYWh� WilZer WageFrYWh� FlYeFYnch wheatgraWW� FaWin wildr]e� -daho feWcYe� 8hYrFer�W needlegraWW� and 
cheatgraWW �an inZaWiZe WpecieW
. 8he region coZerW ����� WUYare mileW ������ km�
 in 3regon� inclYding the 1alheYr 
2ational ;ildlife 6efYge and land WYrroYnding 1alheYr Lake� aW well aW WeZeral other wetland W]WtemW.ű  

• Terrestrial and Aquatic Ecosystems and Supported Species. %W deWcriFed in )cological 4rioritieW and 
+oalW within thiW docYment� the wetlandW of the ,arne] &aWin are a critical reWoYrce for a mYltitYde of 
migrator] and reWident aZian WpecieW. %long with the waterFirdW� the wetlandW comple\ iW important to Wmall 
mammalW� amphiFianW and reptileW and the WtreamW are important for cold water ƤWh �primaril] redFand 
troYt
. +roYndwater�dependent ecoW]WtemW inclYde a nYmFer of inZerteFrateW YniUYe to the WpringW and other 
groYndwater dependent haFitatW in the FaWin.

CLICK TO LEARN MORE

http://hcwatershedcouncil.com/
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HISTORICAL
For more than ten thousand years, people have inhabited the Harney Basin and lived off its wetlands. The 
;adatika people �;ada eaterW
 haZe YWed 1alheYr Lake and WYrroYnding areaW for food� medicine� Whelter� 
and WpiritYal centering for their people. 8he &YrnW 4aiYte 8riFal 'oYncil recogni^ed Űthe WpiritYal and cYltYral 
importance of 1alheYr Lake and itW cYrrent and hiWtoric Whoreline to the &YrnW 4aiYte 8riFe� and that theWe 
locationW hold inZalYaFle� irreplaceaFle� and endangered aWpectW of oYr cYltYral heritageű in 6eWolYtion �����
��. 8he &YrnW 4aiYte 8riFal 'oYncil alWo recogni^eW 1alheYr Lake and itW cYrrent and hiWtoric Whoreline� 
waterWhed� and ZiewWhed aW traditional cYltYral propertieW each with nYmeroYW Wacred loci inclYding hiWtoric 
and contemporar] WpiritYal UYeWt WiteW� Wacred WiteW� and other important cYltYral WiteW. *igYre � WhowW the 
traditional territor] of the &YrnW 4aiYte triFe in the ,arne] &aWin area.

Figure 8. Burns Paiute 
traditional area Map for 
the Harney basin region. 
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*Yr trapperW came throYgh the ,arne] &aWin in the ����W� taking FeaZer from the 7ilZieW 6iZer and other 
WtreamW in the FaWin. &eaZerW were moWtl] trapped oYt of theWe areaW F] the ����ŭW. 7ettlerW paWWed throYgh 
the area headed to the ;illamette :alle] in the ����W�����W. %rm] e\ploration of the area in the ����W led 
to the eWtaFliWhment of arm] oYtpoWtW �fortW
 in the area� and along with WettlerW� led to the proZocation of 
hoWtilitieW with the natiZe people. Large ranch intereWtW from 'alifornia came north to YWe the WYmmer rangeW 
foYnd in the ,arne] &aWin. 6ancheW were eWtaFliWhed where wet meadowW from Wpring flooding proZided 
aFYndant forage. )arl] water management inclYded Wpreading the Wpring water to aW mYch land aW poWWiFle 
�LangWton� ����
.

,omeWteaderW Fegan moZing into the FaWin in the ����W. 8he 1alheYr 2ational ;ildlife 6efYge waW 
eWtaFliWhed in ���� and incrementall] added to itW preWent Wi^e of ������� acreW aroYnd 1alheYr and ,arne] 
LakeW. �*igYre �
.

-n ����� 4reWident 9l]WWeW 7. +rant created the 1alheYr -ndian 6eWerZation F] e\ecYtiZe order. 3Zer time the 
reWerZation waW redYced and eliminated in ����. 7ome ������ acreW of allotted land are owned F] indiZidYal 
triFal memFerW and the &YrnW 4aiYte 8riFe pYrchaWed a ����acre Wite near &YrnW in ����. 8he 8riFe waW 
identiƤed aW a federall] recogni^ed triFe F] e\ecYtiZe order in ���� and the landW pYrchaWed earlier were 
recogni^ed aW reWerZation landW.
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*igYre �. 1alheYr 2ational ;ildlife 6efYge FoYndar] map. 

CULTURAL 
,arne] 'oYnt] haW a popYlation of aroYnd ����� people with the median age of ��. -t iW a predominantl] white 
'aYcaWian popYlation ���	 white and aFoYt �	 %merican -ndian
. ,ome ownerWhip in 
the area iW aroYnd ��	 and the median propert] ZalYe iW aFoYt ��������.  
�WoYrce� httpW���www.homefactW.com�demographicW�3regon�,arne]�'oYnt].html)

CLICK TO LEARN MORE

https://www.homefacts.com/demographics/Oregon/Harney-County.html
https://www.homefacts.com/demographics/Oregon/Harney-County.html
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,arne] 'oYnt] iW the tenth largeWt coYnt] in the 9.7. in termW of land maWW� at ������ WUYare mileW with NYWt 
����� people. 8hiW ZaWt landWcape iW made Yp of ��	 pYFlic landW managed F] ZarioYW goZernment agencieW.

*igYre ��. Land ownerWhip for ,arne] 'oYnt]

-n ,(4ŭW Ziew the cYltYre of rYral ,arne] 'oYnt] iW one of Welf�reliance� determination� reWilience� ZolYnteeriWm� 
and taking care of each other. -t iW alWo a cYltYre where a local landowner might Wa]� Ű3h� -ŭZe onl] Feen here 
�� ]earW or Woű� which iW a Wign of the reWpect giZen to thoWe who come from familieW who haZe reWided in the 
area for generationW working on and caring for the land. 8here iW a common Wentiment among localW that Űwe 
can do thiW togetherű deWpite differenceW and Ƥercel] held independence. %W a commYnit] that haW weathered 
hard timeW in the paWt� there iW a reWilient Wpirit deepl] emFedded in ,arne] 'oYnt]ŭW rYral cYltYre that FringW 
determination and optimiWm to new challengeW.

-t iW alWo a place where landownerW who manage their own landW YnderWtand the choiceW and deciWionW the] 
make haZe an impact on the commYnit] aW a whole. -t iW thiW rYral cYltYre that haW made working together 
WYch an effectiZe tool for WolZing proFlemW in ,arne] 'oYnt]. %W 4eter ;alker WhareW in hiW Fook 7ageFrYWh 
'ollaForation� Ű-n a nation Wtaggering to Ƥnd itW center of graZit]� ,arne] 'oYnt] proZed the power of a 
commYnit] that knowW how to work together.ű
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OPPORTUNITY

NEW NATURAL RESOURCE ECONOMY 

3Zer the laWt �� or more ]earW� there haZe Feen oYtWtanding adZanceW in ,arne] 'oYnt] toward 
implementing enZironmentall]�WoYnd� ecologicall] FaWed ecoW]Wtem management throYghoYt the 
region YWing a collaForatiZe model. 8here alWo haW Feen a Whift in ,arne] 'oYnt] to emFrace graWWrootW 
economic deZelopment WtrategieW and &i^,arne] 3pportYnit] 'ollaForatiZe� an economic collaForatiZe 
conZened F] ,(4� iW FYilding on thiW intereWt 
F] intentionall] deZeloping pathwa]W for 
entrepreneurs and small businesses within the 
natural resources restoration and conservation 
Wector. 3pportYnitieW are ripe aW ,arne] 'oYnt] 
iW YniUYel] located to capitali^e on the areaŭW 
land�FaWed econom] and mYltiple collaForatiZe 
effortW are coming together to WolZe theWe 
comple\ iWWYeW.

ECONOMIC
%mong 3regonŭW moWt WparWel] popYlated rYral coYntieW� ,arne] 'oYnt] faceW common economic challengeW 
FecaYWe it iW a commYnit] Wtrongl] tethered to itW ranching� logging� and mining paWt. (eZeloping new 
economic opportYnitieW that maintain the natYral Falance and integrit] of the landWcape continYeW to Fe a 
maNor challenge. %gricYltYre and ranching haZe Feen a Wtead] FackFone of the local econom] for generationW. 
8he e\panWion of groYndwater irrigated agricYltYre haW contriFYted to accelerated groYndwater depletion that 
limitW fYtYre growth and deZelopment. 8here iW alWo a Whift in generational intereWtW where ]oYng farmerW and 
rancherW are no longer gYaranteed to take oZer their famil] FYWineWW FecaYWe the] Week other career pathW or 
leave the area for opportunities elsewhere.

Like Wo man] rYral 3regon commYnitieW� ,arne] 'oYnt] waW once home to a Fooming timFer indYWtr]. &Yt 
riWing coWtW� increaWing regYlation� and a range of other factorW haZe completel] eroded thiW indYWtr] oZer the 
]earW. 8he Ƥnal cloWYre of the LoYiWiana 4aciƤc lYmFer mill in ���� led to emplo]ment and income WhortfallW 
for which no large�Wcale or Wingle�WoYrce replacement haW Feen foYnd. 8heWe factorW and otherW haZe led to the 
claWWiƤcation of ,arne] 'oYnt] aW one of 3regonŭW Ű8op *iZe (iWtreWWed 'oYntieWű F] &YWineWW 3regon. ;hile the 
nYmFer of NoFW in 3regon haW grown more than ��	 in the laWt �� ]earW� the] haZe fallen WigniƤcantl] in ,arne] 
'oYnt]� where there are ��	 fewer liZing�wage NoFW in the region now ZerWYW in ���� �3regon 3fƤce of )conomic 
%nal]WiW� ���������
. ,arne] 'oYnt]ŭW Ynemplo]ment rate at ��.�	 iW almoWt doYFle the Wtate rate of �.�	. %t 
the cYrrent time agricYltYre amoYntW to nearl] �����	 of the emplo]ment in the 'oYnt]. 8he %gricYltYral 'enWYW 
of ���� WhowW cattle and ha] prodYction aW the dominant agricYltYral prodYcerW in the area. 8he pYFlic Wector iW 
a primar] emplo]er accoYnting for Wome ��	 of the NoFW in ,arne] 'oYnt]. &ird Ziewing in the FaWin accoYntW for 
Wome �� NoFW and Wome ���������� annYall] to the 'oYnt] �&air et al.� ����
.
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8. Conservation Needs and Opportunities

Conservation Need
8he ,arne] &aWin wetlandW and 1alheYr Lake conWtitYte a continentall] WigniƤcant reWoYrce for migrator] 
FirdW. 8hiW area iW a critical part of the 4aciƤc *l]wa] aW docYmented in the 2orth %merican ;aterfowl 4lan 
and identiƤed aW one of the areaW of greateWt continental WigniƤcance to 2orth %merican dYckW� geeWe� 
and WwanW �9.7. *iWh and ;ildlife 7erZice� ����
. 8he ,arne] &aWin wetlandW are part of 732)' that iW an 
e\tremel] important Wpring Wtaging area for waterfowl and waterFirdW. 8hroYgh alteration of flooding patternW� 
the (onner Ynd &lit^en and 7ilZieW 6iZer floodplainW had ZaWt flooded wetlandW YWed F] migrator] FirdW. 8he 
1alheYr� 1Yd� and ,arne] LakeW comple\ were gloFall] important Fird areaW. 8he water clarit] of 1alheYr 
Lake haW declined WigniƤcantl] oZer the paWt thirt] ]earW reWYlting in 1alheYr haZing e\tremel] tYrFid water. 
'onWeUYentl]� emergent and WYFmergent Zegetation haW Feen redYced or eliminated. &ird haFitat and Fird YWe 
of 1alheYr Lake haW diminiWhed WigniƤcantl] with appro\imatel] ��	 loWW of reWident waterfowl.

8here are WeZeral factorW impacting floodplain wetland haFitatW and the water clarit] of 1alheYr Lake. 'hangeW in 
riparian health� increaWed inZaWiZe WpecieW� Ƥeld leZeling and conZerWion to piZot irrigation haW affected the flood 
irrigated wet meadowW. -n thiW Wemi�arid enZironment� one of the largeWt conWerZation concernW iW the demand for 
irrigation water. -ncreaWing irrigation demand in the face of increaWing freUYenc] and intenWit] of droYght haW pYt 
WeZere limitationW on water reWoYrceW in the FaWin. 3Ytdated and failing irrigation infraWtrYctYre that do not allow 
for effectiZe WYrface water management are Feing addreWWed F] ,&;' partnerW.

Malheur Lake
CLICK TO LEARN MORE

Malheur Lake, once one 
of the largeWt freWhwater 

marWheW in 2orth %merica 
and an important Freeding 

area for numerous 
shorebird species, is now 

in a turbid state. The 
water iW mYrk]� Zegetation 

is limited and nonnative 
common carp thrive. 

4hoto F] .erem] ,ill� 
NhillimageW.com

https://www.fws.gov/birds/management/bird-management-plans/north-american-waterfowl-management-plan.php
https://www.youtube.com/watch?v=RCxR7VD10Gw
https://jhillimages.com/
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1alheYr Lake iW a large �ƛ ������ ha
� Whallow �aZg. depth ƛ �.�� m� ma\ depth ƛ �.�� m
� pol]mictic� terminal 
lake �endorheic FaWin
� wetland�lake W]Wtem with two maNor freWhwater inpYtW� the 7ilZieW and &lit^en 6iZerW 
� 1iller� ����� ;illiamW et al.� ����
. 1alheYr Lake iW located within the 1alheYr 2ational ;ildlife 6efYge� 
which iW managed F] the 9.7. *iWh and ;ildlife 7erZice. 1alheYr Lake waW once one of the largeWt freWhwater 
marWheW in 2orth %merica� WerZing aW an important tranWitional area for migrator] dYck and geeWe WpecieW� 
Freeding area for nYmeroYW WhoreFird WpecieW� and haFitat for reWident WpecieW �(YeFFert� ����� 'ornel]� ����� 
12;6� ����
. 'Yrrentl]� the aUYatic ecoW]Wtem of 1alheYr Lake iW highl] tYrFid� with a lack of WYFmergent and 
emergent Zegetation� high leZelW of nYtrientW and WYWpended WedimentW in the water colYmn� and diminiWhed ƤWh 
aWWemFlage dominated F] the non�natiZe FenthiZoroYW common carp �Cyprinus carpio).

% maNor focYW in the ecolog] of Whallow lakeW iW on proceWWeW that determine whether a Whallow lake WYch aW 
1alheYr Lake e\iWtW in one of two alternatiZe WtaFle WtateW� clear or tYrFid. 'lear WtateW are characteri^ed F] 
an abundance of aquatic macrophytes, diverse aquatic biota, low water column nutrients and phytoplankton 
FiomaWW� whereaW the tYrFid Wtate iW characteri^ed F] the oppoWite �7cheffer et al.� ����� 7cheffer 
 'arpenter� 
����� .anWWen et al.� ����
. % Whift from a clear to a tYrFid Wtate can Fe indYced F] WeZeral ph]Wical or 
ecological factorW� and interactionW among them� inclYding climatic driZerW� nYtrient flY\eW� h]drologic 
ZariaFilit]� Fiotic inZaderW� and loWWeW of natiZe WpecieW
. 8heWe factorW can alWo increaWe the W]WtemŭW 
reWiWtance to a Whift Fetween WtateW Zia reinforcing feedFack loopW �,argeF] et al.� ����
. -dentif]ing the 
mechaniWmW that maintain the tYrFid Wtate and determining how to effectiZel] change conditionW to eZentYall] 
Whift the Whallow lake Fack towardW the clear Wtate. 8herefore� oZer the laWt Wi\ ]earW ,&;' haW Ytili^ed 
a comFination of hiWtorical literatYre reZiew� W]WtemW modeling� and Ƥeld reWearch to proZide a greater 
YnderWtanding of the driZerW of tYrFidit] in 1alheYr Lake and demonWtrated the efƤcac] of mYltiple reWtoration 
alternatiZeW targeted at Whifting the aUYatic ecoW]Wtem from a tYrFid to a clear Wtate.

*irWt ,&;' Ytili^ed W]WtemW modeling to inZeWtigate the non�natiZe carp popYlation. 8he reWYltW demonWtrated 
that reWtoration actionW in the form of carp control Wolel] targeting the adYlt life Wtage �commercial harZeWt
 
will likel] Fe inWYfƤcient at WYppreWWing and maintaining the carp popYlation Felow the deWired �� kg�ha 
�h]potheWi^ed to Fe the threWhold at which waterfowl prodYctiZit] woYld increaWe Zia the recoZer] of lake 
clarit] and aUYatic Zegetation� :ili^^i et al. ����
. 8he difƤcYlt] in changing the lake conditionW F] carp harZeWt 
alone iW dYe to the carp popYlation e\hiFiting compenWator] denWit] dependence� in which demographic rateW 
Whift in reWponWe to popYlation denWitieW �4earWon ����� 4earWon et al. �����  ;eFer et al.� ����� 6oWe et al.� 
����
. 8hiW meanW that aW carp are harZeWted� their reprodYction increaWeW making popYlation control difƤcYlt 
F] harZeWt alone. 8heWe WimYlationW demonWtrated that management actionW directed at WYppreWWing the 
carp popYlationW WhoYld target mYltiple life�WtageW to oZercome theWe compenWator] reWponWeW. *Yrthermore� 
modeling alWo demonWtrated that the highl] ZariaFle enZironment of 1alheYr Lake �lake leZel flYctYationW
 
iW likel] a WigniƤcant factor affecting the carp popYlation with lower lake leZelW redYcing the popYlation and 
higher leZelW reWYlting in higher carp popYlationW. 8hiW affectW the aFilit] for managerW to impoWe mortalit] 
rates via removal efforts.

8he reWYltW of the 1alheYr Lake W]Wtem modeling WYggeWt that lake flYctYationW driZen F] enZironmental 
ZariaFilit] driZe the carp popYlation in 1alheYr Lake� with lake leZel flYctYationW reWponWiFle for the carp 
FiomaWW natYrall] falling Felow the critical threWhold ��� kg�ha ƛ ��	 of the ]earW
. ,oweZer� 1alheYr Lake 
haW maintained the tYrFid Wtate dYring theWe ]earW� and fYrther modeling effortW more Froadl] focYWed haZe 
demonWtrated that wind�waZe reWYWpenWion �*igYre ��
 woYld likel] maintain the tYrFid Wtate �*igYre ��
 in 
the aFWence of carp. *or inWtance� the modeling demonWtrated that wind�waZe reWYWpenWion iW driZen F] Foth 
ph]Wical and enZironmental factorW �i.e.� water depth� wind fetch� and wind Wpeed� *igYre ��
� and therefore� 
restoration treatments such as wave reduction barriers could be used to decrease the overall suspended 
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*igYre ��� % ZiWYal demonWtration of wind fetch and wind Wpeed. 
*igYre ���  % ZiWYal demonWtration of a tYrFid water colYmn� in which WYWpended Wediment reWYWpended F] the actiZit] and mode of feeding F] the 
carp and the wind�waZe reWYWpenWion. 8hiW image alWo WhowW how the photoW]nthetic actiZe radiation iW e\tingYiWhed within � incheW ��� cm
 of 
the water column. 
*igYre ��� % ZiWYal demonWtration of wind Whear WtreWW. ;ind Whear WtreWW iW the energ] e\erted at the Wediment water interface. %W the wind Whear 
stress increases, more sediment is suspended into the water column.
*igYre ��� % wind�waZe reWYWpenWion model oYtpYt demonWtrating the aZerage WYWpended Wediment concentration �77'� mg�L
 for each cell 
throYghoYt 1alheYr Lake.

*igYre ��

*igYre ��

*igYre ��

*igYre ��

Wediment concentration and increaWe light in the water colYmn. 'ollectiZel] theWe reWYltW reinforce the notion 
that fYtYre reWtoration actionW in 1alheYr Lake mYWt Fe more Froadl] focYWed �i.e.� W]WtemW perWpectiZe
. -t 
iW recogni^ed that there are alternatiZe WtaFle WtateW for Whallow lakeW and YnderWtanding the conditionW that 
moZe conditionW towardW clear water or tYrFid water will improZe management deciWionW �7cheffer et al.� ����� 
.anWWen et al.� ����� ;illiamW� ����
.

6ecogni^ing that there are alternatiZe WtaFle conditionW of clear water or tYrFid water� the preWence and or 
aFWence of aUYatic macroph]teW �emergent and WYFmergent Zegetation� *igYre ��
 iW the main driZer that 
WtaFili^eW either of the WtateW �clear�tYrFid
 in perpetYit]. *or inWtance� aUYatic macroph]teW redYce wind 
driZen Wediment reWYWpenWion �*igYre ��
 Zia Whortening the effectiZe wind fetch �*igYre ��
 and Wettling the 
Wediment which WYFWeUYentl] redYceW internal phoWphorYW loading and promoteW the eWtaFliWhment of Fenthic 
algae �,orppila et al.� ����� >hang et al.� ����
. 8he eWtaFliWhment of Fenthic algae fYrther remoZeW nYtrientW 
from the water colYmn and decreaWeW the WYWceptiFilit] of Wediment to wind reWYWpenWion �>hang et al.� ����
. 
*Yrthermore� aUYatic macroph]teW proZide WtrYctYral haFitat for ^ooplankton �*igYre ��
� increaWing their 
negatiZe effect �predation
 on the ph]toplankton FiomaWW �*igYre ��
� which fYrther increaWeW water clarit] 
�8immW 
 1oWW� ����
. LaWtl]� aUYatic macroph]teW take Yp nYtrientW aZailaFle in the water colYmn� releaWe 
allelopathic chemicalW� and o\idi^e Wediment� all of which decreaWe the amoYnt of phoWphoroYW aZailaFle to 
ph]toplankton� fYrther redYcing ph]toplankton FiomaWW and increaWing water clarit] �;iYm�%nderWenet al.� 
����� 'arpenter et al.� ����� 3^imek et al.� ����� ;illiamW� ����
. -n the conte\t of 1alheYr Lake reWtoration� 
aUYatic macroph]teW� while generall] deWcriFed for their FeneƤt aW haFitat to reWidential and migrator] Fird 
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*igYre ��

*igYre ��

*igYre ��� % ZiWYal demonWtration of emergent and 
WYFmergent Zegetation. 
*igYre ��: % ZiWYal demonWtration of ^ooplankton.  
*igYre ��� % ZiWYal demonWtration of ph]toplankton. 

*igYre ��

%UYatic macroph]teW haZe generall] Feen identiƤed aW an important W]Wtem WtaFili^er� emergent Zegetation 
ma] haZe WpeciƤc importance to 1alheYr Lake. *or inWtance� emergent Zegetation �e.g.� FYlrYWh� cattail� etc.
 
can act to diWWipate waZe energ] in Whallow lakeW� decreaWing the windW forceW and limiting reWYWpenWion of 
Fottom WedimentW. 8he rigid WtemW of emergent Zegetation diWWipateW the effectiZe tYrFYlence� and lower the 
freUYenc] of reWYWpenWion eZentW �,orppila et al.� ����
. )mergent Zegetation haW alWo Feen Whown to haZe a 
large effect on redYcing internal phoWphorYW loading� with emergent Zegetation decreaWing loading F] �� mg�
m��d �,orppila 
 2Yrminen� ����
. 'arp haZe not Feen demonWtrated to haZe a deleterioYW effect on emergent 
Zegetation. 1an] WtYdieW haZe demonWtrated the negatiZe effect carp haZe on WYFmergent Zegetation Foth 
directl] and indirectl] �'riZelli� ����� LoYgheed et al.� ����� 1iller 
 'rowl� ����� 1atWY^aki et al.� ����� ;eFer 

 &rown� ����
. 9nlike WYFmergent Zegetation that iW adZerWel] affected F] carp� emergent Zegetation WhoYld 
Fe aFle to perWiWt eZen in the preWence of carp and diWWipate wind energ] and potentiall] promote faZoraFle 
growing conditionW for WYFmergent Zegetation dYring ]earW coYpled with carp management treatmentW.

8heWe ƤndingW led YW to condYct a hiWtorical reZiew of the 1alheYr 2ational ;ildlife 6efYge literatYre� 
demonWtrating that emergent Zegetation once occYpied ��	 to ��.�	 of the WYrface area in the two main 
YnitW of 1alheYr Lake �weWt and central YnitW reWpectiZel]� (eYFFert� ����� 7pencer� ����
. (Yring the ����ŭW 
1alheYr Lake increaWed to a lake area of ƛ ������ ha �aZerage lake area ! ������ ha
 with a ma\ depth of ƛ 
�.� m �aZg ma\ depth ! �.�� m
� e\ceeding all preZioYWl] inWtrYmented recordingW �,oWtetler 
 &artlein� ����
. 
8heWe floodW inYndated the preZioYWl] roFYWt emergent Zegetation WtandW for an e\tended period Ynder depthW 
at which the] were not aFle to WYrZiZe. 3nce the flooding WYFWided� 1alheYr Lake waW deZoid of emergent 
Zegetation e\cept for a narrow area aroYnd 1alheYr Lake. -t haW Feen h]potheWi^ed that the loWW of emergent 
Zegetation� WpeciƤcall] the rooted WtrYctYreW that act to WecYre the Wediment iW wh] 1alheYr Lake iW now highl] 
WYWceptiFle to wind reWYWpenWion �,amilton et al.� ����� 7pencer� ����� 12;6� ����
.

WpecieW �i.e.� material� food� Whelter� etc.
� alWo act aW a W]Wtem WtaFili^ing mechaniWm that iW crYcial for the 
establishment and maintenance of the clear state.
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;hile oYr modeling haW identiƤed the oYtpYt ZariaFleW to Fe addreWWed for the management of the carp 
popYlation and wind�waZe reWYWpenWion in 1alheYr Lake� we now recogni^e that to oZercome the momentYm 
of the reinforcing feedFack loopW pYlling 1alheYr Lake towardW the tYrFid Wtate� a large�Wcale tranWformatiZe 
effort iW neceWWar]� incorporating a comFination of carp WYppreWWion� wind�waZe WYppreWWion� and reWtoration 
of emergent Zegetation� to not onl] flip the cYrrent Wtate� FYt alWo maintain the clear Wtate in perpetYit] 
�;illiamW� ����� /ateW et al.� ����� 4earWon ����� 4earWon et al.� ����
. 

Flood Irrigated Wet Meadows
CLICK TO LEARN MORE

*lood irrigated wet meadowW in the ,arne] &aWin proZide haFitat for reWident and migrator] FirdW aW well aW ha] for local cattle rancheW. 

4hoto F] .erem] ,ill� NhillimageW.com

-n the original ��������� Wtrategic action plan for ,&;' conWerZation targetW for Wpring migrator] Fird haFitat 
were established on the basis of 2orth %merican ;aterfowl 1anagement 4lan popYlation targetW for northern 
pintail in the 732)' region and 9.7. +eological 7YrZe] FioenergeticW modeling to calcYlate haFitat acreW needed 
to WYpport the target popYlation. -t waW eWtimated throYgh theWe modeling effortW and Ƥeld WtYdieW that eZalYated 
the foraging ZalYe of flood irrigated haFitatW to the principal waterfowl YWing them� that a minimYm of ������ 
acreW of flood irrigated wet meadow haFitat iW neceWWar] to WYpport target popYlationW for thiW WpecieW and 
cYrrentl] the minimYm acreage iW met FYt maintaining and enhancing acreW a high priorit].

https://www.youtube.com/watch?v=Xfd0IWn7le8
https://jhillimages.com/
https://www.fws.gov/birds/management/bird-management-plans/north-american-waterfowl-management-plan.php
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(Yring Wpring migration� the 7ilZieW 6iZer floodplain WYpportW high nYmFerW of migrant waterfowl. % WtYd] 
condYcted F] the 97*;7 in the late ����W and earl] ����W foYnd that �� percent of the waterfowl YWe in the 
,arne] &aWin occYrred on the priZate landW of the floodplain dYring the Wpring. 7cientiWtW from the 9.7. +eological 
7YrZe] haZe docYmented the importance of WYch flood irrigated areaW in WoYtheaWtern 3regon and northeaWtern 
'alifornia� theWe areaW WYpport aFoYt �� percent of the 4aciƤc *l]wa] pintailW dYring Wpring migration �1iller et 
al. ����
.1ore recentl]� the dependence of Wpring migrating daFFling dYckW moZing throYgh the 3regon 732)' 
waW fYrther reinforced F] tracking migration WtopoZerW of 'innamon 8eal �1ackell et al.� ����
.

2orthern 4intailW� aW well aW moWt other waterfowl� Waw a Wharp decline in nYmFerW in the late ����ŭW and earl] 
����ŭW. 9rFani^ation and changeW in agricYltYral practiceW throYghoYt the continent created a haFitat deƤcit. 
8hiW deƤcit in conNYnction with continent wide droYght conditionW in the ����ŭW and ����ŭW led to the WYdden 
decline of theWe migrator] FirdW. ;hile there haW Feen a recoZer] of nYmFerW� the threatW remain with changing 

climate and irrigation conZerWion. 
)merging reWearch iW demonWtrating a 
Wtrong correlation Fetween 2orthern 
+reat &aWin Wnowpack and Freeding 
success in the northern prairies, 
presumably a function of snowmelt and 
resources made available on seasonal 
wet meadows.

;ithin the 4aciƤc *l]wa] management 
region� there are �� areaW of 
concern named in the 2%;14. 8he 
intermoYntain weWt containW Wi\ 
of theWe regionW �2%;14� ����
. 
-;.: named the +reat 7alt Lake 
and the 732)' regionW aW their two 
top prioritieW in their ���� plan. -t 
iW eWtimated that aFoYt ��	 of the 
2orthern 4intailŭW continental popYlation 
YWeW the 4aciƤc *l]wa]. 3f thoWe 
FirdW� appro\imatel] ��	 ���� of the 
continental popYlation
 paWW throYgh 
the 732)' region Fefore heading north 
either following the 6ockieW or weWt of 
the 'aWcadeW � *leWkeW and +regor]  
����� *igYre �
. -t iW the food reWoYrceW 
in the flood irrigated paWtYre and ha] 
land that keepW theWe FirdW retYrning 
annYall] �&eatt] et al. ����
. 

*igYre ��� 7pring migration roYteW F] Wtrateg] categor] of adYlt female 2orthern 4intailW 
488�tagged in the northern 'entral :alle] of 'alifornia dYring (ecemFer�.anYar] and 
tracked annYall] throYgh %YgYWt each ]ear ��������� �1ichael 6. 1iller� ����
.
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1ore recent eZalYationW of wetland change in the WoYthern 3regon� 2eZada� eaWtern 'alifornia areaW haZe 
fYrther docYmented the importance of priZatel] managed wetlandW �(onnell] et al. ����
. 8he aYthorW 
conclYde� Ű4atternW indicate priZatel] owned flood�irrigated ha] meadowW� ƤrWt Wettled in the late ����W 
for their perWiWtent water reWoYrceW �7aYder ����
� remain a maNor driZer of haFitat aFYndance WeaWonall]. 
,a] meadow WiteW were YniUYe in that the] were conƤned to riparian floodplainW and lowlandW.ű 8oda]� ��	 
of Wnowpack driZen wetlandW occYr on priZatel] owned agricYltYral landW� and of all irrigated landW onl] �	 
proZide thiW critical wetland ZalYe �(onnell] et al. ����
. 8he flood irrigated wet meadowW of the ,arne] 
&aWin are part of thiW �	 irrigated agricYltYre footprint. 8he large percentage of that footprint that fallW Ynder 
priZate ownerWhip iW part of what makeW conWerZation effortW of wet meadow haFitatW Wo comple\ from a 
socioeconomic standpoint.

8he eZalYation of wetland h]drolog] YWing LandWat imager] haW deZeloped a tool to eZalYate the h]droperiod 
of wetlandW at a Wcale YWefYl for connecting plot data with FaWin Wcale patternW. 4aWt ,&;' effortW to 
docYment the plant commYnitieW that e\iWt in flood irrigated wet meadowW� and the Fird popYlationW that 
Ytili^e them� can now Fe eZalYated throYgh the lenW of WeaWonal water perWiWtence on the landWcape to link 
surface water presence, plant communities, and wildlife use.

*igYre �� 
 ��. ,]droperiod data iW Feing YWed to help with land management. 8hiW iW one e\ample of Wome data Whowing the h]droperiodW 
on the 7ilZieW 6iZer floodplain. 1ean ���������. 4ink�temporar] �flood! �monthW
� green�WeaWonal �flood"� and ! �monthW
� FlYe�Wemi�perm 
wetlandW�flooded"�monthW
. 4roZided F] 4atrick (onnell] ����.



48STRATEGIC ACTION PLAN: Harney Basin Wetlands Collaborative

(onnell] et al. �����
 conclYded that to maintain migrator] pathwa]W land managerW mYWt maintain d]namic 
wetland W]WtemW. Ű3Yr ƤndingW emphaWi^e the Noint role of pYFlicũpriZate wetland reWoYrceW in WYpporting 
migrator] waterFirdW. ;hile the focYW of thiW work iW placed on waterfowl� oYtcomeW are applicaFle to 
conWerZation of all migrator] waterFird WpecieW. -n arid landWcapeW� predictionW of increaWed climate ZariaFilit] 
are likel] to intenWif] reWoYrce FottleneckW �e.g.� fall migration
 triggering temporal miWmatcheW in wetland 
flooding and energeticall] demanding migration eZentW �e.g.� 1aron et al. ����
. 8o FolWter landWcape 
reWilienc]� we encoYrage deZelopment of conWerZation WtrategieW that maintain wetland fYnction aligned with 
migrator] waterFird needW and timing.ű

8he emphaWiW on managing water YWe for a Zariet] of oYtcomeW WYch aW plant commYnit] compoWition� 
WYrface water perWiWtence and timing and ma\imYm prodYctiZit] haW Fecome a WigniƤcant driZer of WtrategieW 
for fYrther conWerZation of wet meadow W]WtemW. 8he work of the laWt few ]earW haW focYWed on FYilding 
YnderWtanding of Zegetation�h]drolog] relationWhipW throYgh the conWtrYction of Wtate and tranWition modelW 
where the driZing factor iW h]drolog]. 6eWtoration work haW primaril] focYWed on improZing water management 
infraWtrYctYre to proZide a win�win Wcenario where priZate landownerW gain greater management fle\iFilit] 
of water diWtriFYtion� redYcing the threatW of conZerWion to alternatiZe land YWeW. 8he work haW led to a more 
holiWtic Ziew of the hYman deZelopment actiZitieW that haW changed water diWtriFYtion acroWW the 7ilZieW 6iZer 
floodplain �*igYre ��
.

*igYre ��
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*igYre ��� 7ilZieW 6iZer *loodplain %lterationW 
����� 2%-4 imager]
 

&lYe dotW� WYrface conZe]ance infraWtrYctYre.

6ed dotW� WYrface conZe]ance oFWtrYctionW� 
could be roads, levees, etc.

+reen dotW� Ynknown whether there iW 
infrastructure (culvert) or not.

=ellow dotW� dam or diZerWion infraWtrYctYre.

&lYe dotted lineW� hiWtorical channelW that are 
no longer actiZe.

6ed lineW� WYWpected drain ditcheW.

7olid lineW� reWpectiZe Wtream W]WtemW� FaWed 
on interpretation, separated by color.

4iZotW� aW the] emerge on +oogle )arth 
imager] acroWW a timeWcale from pre ���� 
throYgh poWt ����� Wtarting in ]ellow and 
tranWitioning throYgh aUYa� green� ]ellow� 
orange� red� gre]� and white aW time goeW F]� 
with white Feing onl] a few ]earW old.

,&;' iW working to gain a more comprehenWiZe YnderWtanding of the comple\it] of water flow acroWW 
the altered floodplain throYgh WeZeral aZenYeW. 8hiW work will help identif] reWtoration opportYnitieW and 
limitationW. *or e\ample there iW no map of all the cYrrent infraWtrYctYre in the FaWin. 1an] roadW haZe 
YnderWi^ed cYlZertW flowing Ynder them that are changing the wa] water flowW acroWW the landWcape. 2earl] 
all of the floodplain area of intereWt iW on priZate landW� it will reUYire conWideraFle effort and partnerWhipW to 
improZe and reWtore natYral h]drolog] where feaWiFle. �*igYre �� 


HOW WILL CLIMATE CHANGE AFFECT THE HARNEY BASIN?
-t iW highl] poWWiFle that the impactW of climate change will affect the efƤcac] of reWtoration WtrategieW and�
or reUYire fYtYre adaptationW aW conditionW eZolZe. *ortYnatel]� there haW Feen WigniƤcant eZalYation of 
the potential effectW of climate change on wet meadow W]WtemW �(onnell] et al.� ����� ,aig et al.� ����
 
and 1alheYr Lake carp management �4earWon et al.� ����
. -n a reZiew of the effectW of climate change on 
waterFirdW ,aig et al �����
 Wtate� Ű6egional water management WtrategieW will need to conWider the moWaic 
of water needW throYghoYt the annYal c]cle in order to foreWtall loWW of critical Freeding groYndW and a 
hemiWpheric migrator] pathwa].ű 8he reƤned YnderWtanding of the ,arne] &aWin ecolog] and h]drolog] of 
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theWe critical ecoW]WtemW FYilt oZer the laWt few ]earW will enaFle the deZelopment of reWtoration WtrategieW 
that can Fe readil] adopted F] water YWerW to FYild reWilience into the changing wetland W]WtemW.

Malheur Lake and Climate Change
1alheYr Lake iW a large terminal lake� which e\hiFitW large annYal lake flYctYationW. *or inWtance� in the 
paWt 1alheYr Lake flYctYated from ƛ ������ ha in ���� to ƛ ��� ha in ���� �*igYre ��
. 8he flYctYationW in 
lake area are primaril] driZen F] precipitation rYnoff and eZapotranWpiration �,YFFard� ����� ,amilton et al. 
����
. 4recipitation fallW primaril] aW Wnow and accYmYlateW in the 7teenW and &lYe 1oYntainW and meltW 
in the Wpring and earl] WYmmer. 6Ynoff enterW 1alheYr Lake Zia the 7ilZieW and &lit^en 6iZerW� which drain a 
total area of ƛ ����� km� �,amilton et al. ����
. 1alheYr Lake iW located within the +reat &aWin region of the 
9nited 7tateW where climate change proNectionW predict a decreaWe in the annYal Wnow water eUYiZalent �ƛ��	 
decreaWe in 7;) F] mid�centYr] in 4aciƤc 2orthweWt� 2a^ et al.� ����
� and more freUYent droYght conditionW 
�low Wpring Wnowpack� LYte et al. ����
� which in tYrn� will likel] redYce the Wi^e of 1alheYr Lake �(alton et al. 
����� 1ote et al.� ����� 7n]der et al.� ����
.

*igYre ��. 1ap of 1alheYr Lake� located within the 1alheYr 2ational ;ildlife 6efYge in 7oYtheaWtern 3regon. 8he dark gra] region depictW the 
ma\imYm lake area e\tent in ���� �ƛ ������ ha
� the gra] region depictW the aZerage fall lake area �ƛ ������ ha
� and the light gra] region depictW 
the loweWt lake area e\tent in ���� �ƛ ��� ha
. 
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% recent WtYd] on the effectW of climate change on 732)' wetlandW oZer the paWt �� ]earW �(onnell] et al.� 
����
 ƤndW a WigniƤcant loWW of wetlandW peripheral to 1alheYr Lake ����	
 and loWW of lake area ����	
. 
%lthoYgh theWe ƤgYreW are eWpeciall] high aW a reWYlt of a record flooding and precipitation dYring the 
ƤrWt ]ear of thiW WtYd] �����
� the decline of wetlandW oZer the laWt �� ]earW in the ,arne] &aWin� mirrorW 
wetland trendW in other Wnowpack driZen cloWed FaWinW in the 2orthern +reat &aWin. 8heWe changeW are 
correlated with WigniƤcantl] increaWed eZapotranWpiration� a modeWt decreaWe in Wnowmelt eUYiZalent 
and precipitation oZer the ��������� period. %ll thiW recent information highlightW the need for Fetter 
local information on WpeciƤc impedimentW to wetland conWerZation� WYch aW the correlation Fetween 
Wnowpack and WYrface water aZailaFilit] and timing and helpW to direct ,&;' work to FYild wetland 
ecoW]Wtem reWilience throYgh reWtoration and improZed water management toolW to inflYence h]drolog] 
and associated habitat characteristics.

%W decreaWed Wnowpack and Wnowmelt occYrW dYe to climate change� 1alheYr Lake will likel] haZe leWW 
WYrface area oZer time. 'oncernW of the impactW of climate change throYghoYt the +reat &aWin on terminal 
lakeW inclYde the potential of traditional freWhwater lakeW Whifting towardW Waline lakeW� and e\iWting Waline 
lakeW Fecoming h]perWaline lakeW �,aig et al.� ����
.

*igYre ��� ,]dro�climatic relationWhipW in dr] 
W]WtemW. %WWociationW of climate ZariaFilit] 
with wetland water type (fresh, saline and 
h]perWaline
 and the connection to WpeciƤc 
migrator] waterFird life�hiWtor] WtageW. 8he 
relationship between wetland type and climate 
illustrates the contraction of variability in 
wetland t]pe dYring wet �FlYe wedge
 and 
dr] �orange wedge
 ]earW. %W WhiftW continYe 
toward a warmer, drier climate, the diversity of 
wetland t]peW will tranWform. �8aken from ,aig 
et al� ����.


8he generall] drier conditionW e\pected in the fYtYre ma] decreaWe carp FiomaWW which will make carp 
popYlationW eaWier to control� howeZer� thiW ma] not compenWate for other negatiZe impactW of climate change 
on the aUYatic ecoW]Wtem �4earWon et al. ����
. (rier conditionW ma] reWYlt in deWiccation of what little 
emergent Zegetation preWentl] e\iWtW in 1alheYr Lake. 8hiW coYld fYrther e\acerFate the alread] WigniƤcant 
wind fetch proFlem that WigniƤcantl] contriFYteW to poor water UYalit] �4earWon et al. ����
.



52STRATEGIC ACTION PLAN: Harney Basin Wetlands Collaborative

Flood Irrigated Wet Meadows and Climate Change

;hite�faced -FiW are commonl] Ween foraging in the wild flooded wet meadowW of the ,arne] &aWin. % ring� Filled gYll WearcheW for food from the air.

4hoto F] .erem] ,ill� NhillimageW.com

7nowpack driZen wetland W]WtemW appear to Fe more ZYlneraFle to climate change than monWoonal 
wetlandW in the WoYthern end of the 'entral and 4aciƤc *l]wa] �(onnell] et al. ����
. 7nowpack driZen 
wetlandW are facing fYnctional redYctionW and loWWeW aW a reWYlt of climate change. %W preZioYWl] noted� 
priZatel] owned wet meadowW compriWe the maNorit] of wetland acreW in cloWed FaWinW. -nZeWtmentW on 
priZate landW will Fe critical for the fYtYre of wetland ecoW]WtemW. 8o addreWW changing climate conditionW� 
the partnerWhip will e\pand commYnicationW with priZate landownerW to YWe information deZeloped from 
the Wtate and tranWition modelW of wet meadow W]WtemW in managing irrigation water. 8he ongoing ,arne] 
'oYnt] commYnit]�FaWed water planning effort will Fe an opportYnit] to adNYWt allocation of WYrface 
water YWing the information on the appropriate timing� depth and dYration of flooding that optimi^eW Fird 
YWe and paWtYre prodYction. %dditionall]� toolW for priZate landownerW to YnderWtand the effectW of water 
YWe on plant commYnitieW and improZed water management infraWtrYctYre can aWWiWt in the management 
of WYrface flood waterW. 8o coYnter the effectW of WigniƤcantl] increaWed eZapotranWpiration� modeWt 
decreases in snowmelt equivalent, and precipitation in the catchments tributary to Malheur and Harney 
LakeW will reUYire carefYl conWideration of water diWtriFYtion dYring the Wpring freWhetW. *lood irrigation in 
the ,arne] FaWin iW condYcted on an ownerWhip FaWiW. )ach landowner maintainW and manageW their own 
irrigation W]Wtem� thYW adNYWtmentW to the FYilt infraWtrYctYre are indiZidYal deciWionW. ,oweZer� mYltiple 
proNectW will Fe reUYired to allow for effectiZe water management. 2ew toolW and modelW will inform 
WtrategieW that can identif] where proNectW can Fe deZeloped and implemented to aWWYre flooding of core 

https://jhillimages.com/
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areaW critical for Foth ha] prodYction and Fird neWting and feeding. 8he Welection of irrigation infraWtrYctYre 
YpgradeW and other proNectW to improZe flooded haFitatW will focYW on retaining reWilienc] of theWe critical 
seasonal wetland habitats.

7ince the flood irrigated wet meadowW are managed F] priZate rancherW� the focYW of oYr effortW iW to proZide 
information in a wa] that can inflYence their deciWion making �7ketch et al.� ����
. ,&;' e\pectW that throYgh 
improZed economic ZiaFilit] of wet meadow�dependent rancheW� and improZed deciWion�making for wetland 
haFitat managerW who do not haZe forage prodYction aW a primar] oFNectiZe change in irrigation management 
will proZide improZed FeneƤtW to Foth rancherW and migrator] FirdW. 8he oZerall goal iW to maintain prodYctiZit] 
and improZe FiodiZerWit] of plantW and animalW in the face of changing climate.

*rom a Figger pictYre Wtandpoint� thiW effort will alWo teWt an approach that� to the knowledge of ,&;'�W 
partners, has not been attempted within the climate adaptation community. The nature of water availability 
iW clearl] going to change in the fYtYre� and managerW need a wa] to approach that change. 8he information 
generated F] thiW effort will Fe Whared with water planning effortW in the area� Wince thoWe effortW ma] impact 
irrigation of flood irrigated wet meadowW.



54STRATEGIC ACTION PLAN: Harney Basin Wetlands Collaborative

)��
2otationW like theWe 
are referring to 
WpeciƤc Fo\eW in the 
6eWYltW 'hain �*ig. ��
 

9. Theory of Change

8he following reWYltW chain �*igYre ��
 iW a graphical repreWentation of ,&;' partnerŭW theor] of change. 
4leaWe note the aWWYmed or predicted relationWhipW Fetween WtrategieW� implementation reWYltW �oYtpYtW
� 
near� and long�term ecological reWYltW �oYtcomeW
� aW well aW the connectionW to economic and Wocial 
prioritieW that repreWent ,&;'�,(4 Froader goalW.

2YmFered reWYltW are thoWe ,&;' deWireW to integrate into a progreWW monitoring framework that facilitateW 
itW aFilit] to meaWYre progreWW toward Foth near� and long�term oFNectiZeW. )ach nYmFered reWYlt in the reWYltW 
chain correWpondW to the Wame reWYltW in 8aFleW � and � where oFNectiZeW are deƤned and metricW or indicatorW 
are shown.

STRATEGIES
HBWC strategies fall into six general categories:

1. 1alheYr Lake 6eWtoration
2. *lood -rrigated ;et 1eadow 1anagement
�. -nfraWtrYctYre -mproZement
�. 8riFYtar] 6eWtoration
�. &Yilding /nowledge to 7hare
�. 'ommYnit] )ngagement

8ogether� theWe WtrategieW are deWigned to adZance two oZerarching goalW�

1. 1alheYr Lake� reWtore ecoW]Wtem WtrYctYre and proceWWeW neceWWar] to retYrn 1alheYr Lake to a clear water WtaFle 
Wtate WYpporting health] plant and animal commYnitieW.

2. *lood -rrigated ;et 1eadowW� manage floodplain wet meadowW in the ,arne] &aWin to WYpport health] Fird 
popYlationW and floodplain fYnction. 

Malheur Lake Restoration Strategies
STRATEGY 1: 6)(9') ;-2( *)8',

Theory of Change
6eWtoration of lake Fottom microtopograph] creating wind FarrierW ��� and planting of emergent Zegetation 
are intended to reduce the area of open water and therefore the reduction of wind fetch. These outcomes 
will contribute to a reduction of suspended sediment and an increase in water clarity )�� directl] or throYgh a 
reduction in nutrients)�� that are aZailaFle for ph]toplankton prodYction. -mproZed water clarit] )�� will increase 
photoW]nthetic radiation neceWWar] for emergent and WYFmerged aUYatic Zegetation germination� matYration� 
and proliferation )���. %W emergent and WYFmergent Zegetation increaWeW� food aFYndance and aZailaFilit] for 
FirdW and ƤWh increaWeW reWpectiZel]. 8heWe oYtcomeW are predicted to prodYce an oZerall increaWe and Whift 
toward bird populations and use )��� for species that depend on these types of aquatic habitats in Malheur Lake.
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CLICK TO LEARN MORE

STRATEGY 2: 6)(9') 4,=834L%2/832 %2( '=%23&%'8)6-%

Theory of Change
7ediment WtaFili^ation F] addition of alYminYm WYlfate or other meaWYreW��� (alum) into the lake water column 
iW e\pected to redYce nYtrient concentrationW)�� and WYWpended Wediment F] promoting the formation of a floc 
(when alum binds to phosphates) that then settles to the lake bottom where it is unavailable for phytoplankton 
prodYction. 8he reWYlting redYction in ph]toplankton will improZe water clarit])��. 6edYced WYWpended 
Wediment contriFYteW to an increaWe in WYFmerged aUYatic Zegetation)���, habitat for birds)�� and aquatic 
inZerteFrateW that are an important food reWoYrce for FirdW and ƤWh.

STRATEGY 3: 6)(9') '%64

2onnatiZe common carp floYriWh and are a detriment to natiZe aUYatic life in 1alheYr Lake and the ,arne] &aWin riZerW and WtreamW. 
%n annYal carp ŬroYndYpŭ where thoYWandW of carp are caYght helpW to redYce the popYlation.

Theory of Change
-mplementation of carp control meaWYreW inclYding actionW to limit carp reprodYction���� conWtrYcting FarrierW 
to preZent carp acceWW into targeted areaW���� and the actiZe remoZal or harZeWting of carp��� will result in a 
reduction in the spatial distribution and overall biomass of carp)��. *ewer carp acroWW a Wmaller Wpatial e\tent 
will contribute to an overall increase in water clarity )�� F] redYcing WYWpended Wediment.

-mproZed water clarit])�� will increaWe photoW]nthetic radiation and increaWe the aFYndance and Wpatial e\tent 
of aUYatic Zegetation)���. %W emergent and WYFmergent Zegetation increaWeW� food aFYndance and aZailaFilit] 
for FirdW and ƤWh �in the form of aUYatic inZerteFrateW
 increaWeW. 8heWe oYtcomeW will prodYce an oZerall 
increase and positive shift in the relative abundance of bird populations and use)��� for species that depend 

https://www.youtube.com/watch?v=mYix6r53ZP8


56STRATEGIC ACTION PLAN: Harney Basin Wetlands Collaborative

on theWe t]peW of aUYatic haFitatW in 1alheYr Lake and an increaWe in growth and prodYctiZit] of natiZe 
ƤWh WpecieW. -n addition� an increaWe in inZerteFrateW that conWYme ph]toplankton will alWo contriFYte to an 
increase in water clarity)��.

STRATEGY 4: *3619L%8) 2); 786%8)+-)7
MALHEUR LAKE MANAGEMENT
,&;' and the 1alheYr 2ational ;ildlife 6efYge will continYe to learn from all reWtoration effortW� cYrrent 
reWearch on emergent Zegetation eWtaFliWhment� carp reWearch� and water UYalit] data. 4lanned and ongoing 
meWocoWm WtYd] will Whow which WtrategieW are working and which need improZement. 1alheYr Lake iW a Zer] 
d]namic W]Wtem that preWentW difƤcYltieW in predicting oYtcomeW of management effortW.

*YtYre water management WtrategieW that coYld Fe inZeWtigated�

• Lake WYFdiZiWion YWing temporar] leZeeW.
• (iZerting water in the &lit^en 6iZer from (Ynn (am into the &Ytte (itch channel to Wend water into the weWtern part 

of 1alheYr Lake dYring certain conditionW to promote aUYatic Zegetation.
• 'reate a drain W]Wtem throYgh the narrowW to 1Yd Lake.
• 'reate an acceWW road to get eUYipment to 1alheYr Lake for reWtoration actiZitieW.
• 'reate ŰliZingű FYlrYWh wind FarrierW. 

Flood Irrigated Wet Meadow Management
,&;' partnerW will continYe effortW to maintain flood irrigated land YWe and reWpectiZe 
wet meadow haFitat and proceWWeW on priZate landW and on landW managed F] the 1alheYr 
2ational ;ildlife 6efYge. *lood irrigated wet meadowW on priZate landW WYpport Wpring migration haFitat water 
FirdW� Freeding haFitat for Wome FirdW. 1anaged wet meadowW on 1alheYr 2ational ;ildlife 6efYge landW are 
intended to proZide Freeding and migrating haFitat for Foth water and land FirdW. %ctionW on Foth priZate and 
1alheYr 2ational ;ildlife 6efYge landW ma] alWo inclYde improZementW for ƤWh paWWage in conNYnction with 
irrigation infraWtrYctYre YpgradeW where needed and poWWiFle.

STRATEGY 5: 1%/) 7869'896%L -1463:)1)287
8hiW Wtrateg] focYWeW on improZing flood irrigation infraWtrYctYre Wo that it iW Wafe to operate� efƤcient� and 
allowW for optimal water management and improZed ƤWh paWWage���.

CLICK TO LEARN MORE

https://www.youtube.com/watch?v=ujYovrWTqn4
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% new concrete diZerWion WtrYctYre to more effectiZel] moZe water to the head gate in the diWtance. 8he head gate can Fe opened aW needed to 
flood the meadow with water that lieW Fe]ond the gate. 4hoto F] .erem] ,ill� NhillimageW.com.

Theory of Change
9pgrading flood irrigation infraWtrYctYre will improZe operator Wafet] and efƤcienc] with which water can 
Fe effectiZel] managed for mYltiple YWeW ��� inclYding the maintenance �or e\panWion
 of Whallow water 
wet meadows)��. )ffectiZe water management and maintenance of wet meadowW will redYce the driZerW of 
wet meadow haFitat loWW on priZate landW in part FecaYWe theWe will improZe or maintain the proƤtaFilit] 
of forage prodYction� redYcing the incentiZe to conZert flood irrigated meadowW to other land YWeW. 
1aintenance or e\panWion of Whallow water wet meadowW throYgh improZed water management will reWYlt 
in the haFitat of WYfƤcient UYantit] and UYalit] to WYpport cYrrent or increaWing YWe and aFYndance of 
target migrator] waterFirdW on Foth 1alheYr 2ational ;ildlife 6efYge and priZate landW acroWW the ,arne] 
Basin)���. -ncreaWed operational fle\iFilit] of irrigation W]WtemW will alWo allow water to Fe managed in a wa] 
that inhiFitW inZaWiZe plant WpecieW and promoteW deWiraFle Zegetation. % redYction of the e\tent of inZaWiZe 
plants)�� promoteW the aFYndance and diZerWit] of natiZe and deWiraFle non�natiZe plant aWWociationW)�� and 
the maintenance or e\panWion of areaW of wet meadow with Whort WtatYre Zegetation in the Wpring)�� needed 
to proZide haFitat for target migrator] waterFirdW.

*iWh paWWage improZementW ��� will alWo Fe integrated into irrigation infraWtrYctYre YpgradeW to contriFYte to 
an increaWe in the reWilience of natiZe ƤWh popYlationW. *or e\ample� the Wtate WenWitiZe +reat &aWin redFand 
troYt YWe ephemeral and perennial WtreamW to migrate and Wpawn aW well aW Week thermal 1alheYr 2ational 
;ildlife 6efYge dYring timeW of droYght. 

https://jhillimages.com/


58STRATEGIC ACTION PLAN: Harney Basin Wetlands Collaborative

STRATEGY 6: *3619L%8) %2( -14L)1)28 8%6+)8)( 1%2%+)1)28 786%8)+-)7
8hiW Wtrateg] conWtitYteW actionW deƤned F] a management tool or gYide ���, the state and transition model. 
%ctionW inclYde weed treatment ��� or water management approacheW that inhiFit inZaWiZeW and promote 
deWiraFle Zegetation and agricYltYral management practiceW in wet meadowW aWWociated with ha] prodYction 
or gra^ing that contriFYte to improZed meadow conditionW aW it relateW to Fird haFitat and forage UYalit].

3ther actionW �to Fe deƤned
 ���� ��� will be implemented to reduce drivers of wet meadow habitat loss on private 
and 1alheYr 2ational ;ildlife 6efYge landW.

Theory of Change
8he deZelopment of a management tool or gYide FaWed on a Wtate and tranWition model will inform weed 
treatmentW and water management actionW to redYce the e\tent or e\panWion of inZaWiZe WpecieW)�� and 
therefore maintain or increaWe the aFYndance and diZerWit] of natiZe and deWiraFle non�natiZe WpecieW)��. 
% redYction in inZaWiZe WpecieW )�� alWo promoteW the acreage of wet meadowW with Whort WtatYre in the 
Wpring)��. 8heWe are oYtcomeW needed to increaWe wet meadow haFitat of WYfƤcient UYalit] and UYantit] 
to WYpport an increaWe in the aFYndance and YWe of target Fird WpecieW on priZate and 1alheYr 2ational 
;ildlife 6efYge landW)���.

Tributary Restoration Strategies
STRATEGY 7: 6-4%6-%2 %2( ',%22)L )2,%2')1)28

Theory of Change
%ctionW to enhance riparian areaW along triFYtarieW to 1alheYr Lake��� increaWe the e\tent of riparian 
Zegetation)�� which WtaFili^eW WtreamFankW and redYceW eroWion and WYFWeUYent Wediment inpYtW into the 
Wtream and Yltimatel] improZing 1alheYr Lake water clarit])��. 6iparian enhancement alWo contriFYteW to 
a reduction in nutrient inputs and concentrations in Malheur Lake)�� and associated phytoplankton and 
c]anoFacteria prodYction in 1alheYr Lake. % redYction of Wediment inpYtW and nYtrientW therefore contriFYteW 
to an increaWe in 1alheYr LakeŭW water clarit])��.

7tream channel enhancementW deWigned to raiWe the Fed eleZation will conWeUYentl] raiWe the water taFle)��. 
%n eleZated water taFle contriFYteW to the maintenance and increaWe in the area of wet meadowW. 8hiW 
oYtcome contriFYteW to improZing the proƤtaFilit] of forage prodYction on priZate landW and the deZelopment 
of haFitat UYalit] neceWWar] for migrating waterFirdW on priZate and 1alheYr 2ational ;ildlife 6efYge landW 
and therefore contriFYting to the increaWed YWe and aFYndance of target FirdW of wet meadowW acroWW the 
Harney Basin)���.

%n eleZated water taFle)�� alWo increaWeW the dYration and diWcharge of water in Wtream W]WtemW that WYpport 
haFitat neceWWar] for WYWtaining natiZe ƤWh popYlationW and increaWed reWilienc] in the face of climate change 
�7ilZerman et al.� ����
.
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Figure 24. Harney Basin Wetlands Collaborative results chain 
displaying the strategies and tactics researched and thought 
through to achieve desired outcomes toward restoring Malheur 
Lake and maintaining the practice of wild flood irrigation. 
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Building Knowledge To Share Strategies
STRATEGY 8: -1463:) 92()678%2(-2+
8hiW Wtrateg] iW deWigned to ma\imi^e the likelihood of WYcceWWfYl implementation of all reWtoration 
WtrategieW F] enWYring that critical information gapW are Ƥlled� and actionW are deWigned FaWed on the moWt 
cYrrent YnderWtanding. 7peciƤc areaW of knowledge needed to inform action inclYde�

• 9nderWtanding of water WYppl] forecaWtW� commYnit]�FaWed water planning deciWionW� and changeW to water 
management regYlationW

• /nowledge of ecoW]Wtem d]namicW in 1alheYr Lake and itW triFYtarieW

� 'arp d]namicW� wind� emergent Zegetation loWW� nYtrient inpYtW
• -mproZed YnderWtanding of WeaWonal Wnowpack and Wnowmelt relationWhipW

� ;ater timing and dYration
• Learning appropriate agricYltYre and ranching practiceW that redYce water conWYmption and increaWe prodYction
• 9nderWtanding of how ecological improZementW are linked to economic and Wocial oYtcomeW
• /nowledge of climate change impactW and mitigation WtrategieW

Community Engagement Strategies
STRATEGY 9: '31192-'%8-327 %2( )2+%+)1)28

,igh (eWert 4artnerWhip� ,arne] &aWin 
Wetlands Collaborative, The Malheur 
2ational ;ildlife 6efYge and 8he 
Wetlands Conservancy partnered to serve 
carp delicacieW at the ���� ;etlandW 
'onWerZanc] ;etlandW 
 ;ellieW annYal 
fYndraiWing eZent. )nticing people�W paletteW 
proZed FeneƤcial toward Wharing with 
;eWtern 3regonianW the importance of 
1alheYr Lake and the challengeW ,&;' iW 
tackling to Wtage itW reWtoration.
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Theory of Change
'ommYnit] WYpport and engagement iW neceWWar] to adZance all of theWe WtrategieW. 'ommYnit] WtakeholderW 
will Fe engaged throYgh a WerieW of ongoing edYcational and awareneWW actiZitieW� direct commYnicationW� 
landowner outreach, and community events���. 8hroYgh thiW engagement the aim iW to Froaden pYFlic 
awareneWW of ,&;'ŭW pYrpoWe� goalW� and actiZitieW in order to FYild greater trYWt and e\pand commYnit] 
WYpport for the long�term WtewardWhip of ,arne] 'oYnt]ŭW ecoW]WtemW and local econom]. 6elationWhipW FYilt 
throYgh oYtreach actiZitieW��� will help keep people informed� diWpel miWperceptionW� deepen YnderWtanding of 
conWerZation challengeW� and FolWter commYnit] engagement needed to mitigate the driZerW of wet meadow 
haFitat loWW on priZate and 1alheYr 2ational ;ildlife 6efYge landW. )\ampleW of a commYnication effort 
aimed at FYilding commYnit] FY]�in can Fe foYnd in thiW Wtor] aFoYt infrastructure 
improZementW at L= 6anch and this story about 7week and 8]ler dam replacementW. 
4YFliWhed in the local newWpaper� Whared throYgh Wocial media and ,(4�W weFWite� 
theWe WtorieW WhowcaWe the win�win WcenarioW that infraWtrYctYre improZement 
proNectW can proZide for flood irrigatorW and wetland conWerZation.

+reater commYnit] awareneWW� attention� and trYWt will lead to improZed wetland conditionW for migrator] and 
reWident FirdW FecaYWe the FY]�in� WYpport� and Wocial licenWe will e\iWt to moZe forward with the conWerZation 
WtrategieW identiƤed in thiW 8heor] of 'hange� aW well aW FolWter ,arne] 'oYnt]ŭW ranching commYnit] directl] 
F] maintaining the practice of flood meadow irrigation throYgh inZeWtment in flood irrigation infraWtrYctYre. 
*Yrthermore� participation of priZate landownerW will increaWe from e\iWting partnerWhipW. 8he groYndWwell of 
pYFlic intereWt and WYpport for reZiZing 1alheYr Lake to a healthier Wtate will poWitiZel] inflYence management 
deciWionW aW the] are e\plored� teWted� and implemented.

-nflYencing commYnicationW effortW will alWo Fe participation with local workgroYpW� like the ,arne] 'oYnt] 
;aterWhed 'oYncil and the &YrnW 4aiYte 8riFeŭW %d ,oc ;ater 'ommittee. 4artnerWhipW with theWe groYpW 
will add to the core knowledge of ,&;' and impact commYnication WtrategieW and tacticW. *or e\ample the 
,arne] 'oYnt] ;aterWhed 'oYncilŭW commYnit]�FaWed water planning collaForatiZe haW an ecological working 
groYp that iW helping Fring awareneWW to groYndwater�dependent WpringW in the FaWin.  

%W relationWhipW with ke] indiZidYalW and commYnit] conWtitYentW are Wtrengthened� increaWed WYpport from 
WtakeholderW� partnerW� and the general pYFlic will increaWe aW more people Wee themWelZeW pla]ing a role 
in adZancing ,&;'� and how thiW work ƤtW into the larger ,(4 framework of working together. 8hiW reWYlt 
WYpportW WYcceWWfYl implementation of all reWtoration WtrategieW and improZeW the likelihood of achieZing 
deWired long�term and WYWtainaFle oYtcomeW.

CLICK TO LEARN MORE

https://highdesertpartnership.org/file_download/af5f0ef3-1ba5-4f79-bbd7-9f0050280333
https://highdesertpartnership.org/file_download/af5f0ef3-1ba5-4f79-bbd7-9f0050280333
https://highdesertpartnership.org/file_download/3b263bd0-855d-40f4-a805-183144bec8eb
https://highdesertpartnership.org/collaboratives/harney-basin-wetlands-collaborative/resources.html
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���� 6iparian enhancement 
proNectW are implemented on 
tributaries to Malheur Lake 
Malheur

2Ytrient inpYt to 1alheYr Lake iW 
reduced

2Ytrient diWcharge to 1alheYr 
Lake �kg�da]


���� 'hannel eleZation proNectW to 
raise water table are implemented

*lood irrigated wet meadow 
habitat is improved or enhanced 
�i.e. management capaFilitieW and 
efƤciencieW� improZed WeaWonal 
duration, species composition, etc.)

Channel miles restored

���� )mergent Zegetation planted 3FNectiZe -�.�� ���� hectareW of 
emergent Zegetation iW planted 
F] ����

,ectareW of emergent Zegetation 
established

-��� ;ind FarrierW are conWtrYcted 3FNectiZe -�.�� �� wind fetch 
redYction proNectW are completed 
F] ����

4roNectW completed

���� %lYm addition proNectW are 
implemented

6edYce phoWphorYW leZelW in 
1alheYr Lake F] ��	 F] ����

 :olYme %lYm added

���� 4racticeW to limit carp 
reprodYction 
 recrYitment  are 
implemented

4racticeW to limit carp 
reprodYction 
 recrYitment are 
implemented F] �����

 4racticeW implemented

Implementation Results �3YtpYt
 Objective Metric

���� &arrierW to reWtrict carp 
movement are constructed

Barriers to restrict carp 
movement are implemented by 
�����

 Barriers constructed

���� %ctionW to remoZe or harZeWt 
carp are implemented

%ctionW to remoZe or harZeWt carp 
are implemented F] �����

 %ctionW implemented

10. Progress Monitoring Framework

IMPLEMENTATION PROGRESS MONITORING
8aFle �. -mplementation reWYltW oFNectiZeW and metricW. 8he reWYlt nYmFerW correWpond to reWYltW Whown in the 
reWYltW chain �*igYre ��
 and theorieW of change.
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Implementation Results �3YtpYt
 Objective Metric

���� *iWh paWWage improZementW 
are implemented

3FNectiZe -�.�� � ƤWh paWWage 
improZement proNectW aWWociated 
with irrigation YpgradeW are 
implemented

 4aWWage proNectW completed

���� 9pgraded flood irrigation 
infraWtrYctYre iW Wafe and efƤcient 
to use and allows for effective 
water management

)nWYre adeUYate acreW of 
UYalit] haFitat for migrating and 
Freeding FirdW

-nfraWtrYctYre proNectW completed

���� 8opographic featYreW are 
added to leZel ƤeldW

�� featYreW added F] ���� 4roNectW completed

���� ;eed treatmentW are 
implemented

1anagement actionW to redYce 
non�natiZe YndeWiraFle Zegetation 
are developed, tested, and 
implemented F] ����

Hectares treated

���� 1anagement tool or gYide iW 
developed and implemented

7tate and 8ranWition 1odel iW 
developed and available for 
teWting F] ���� (implementation 
will involve workshops with land 
managerW to e\plain gYide


2YmFer of workWhopW held

���� %ctionW to addreWW driZerW 
are implemented

8hree actionW completed F] ���� 2YmFer of actionW implemented

���� %ctionW to promote deWired 
characteristics are implemented

;ater management actionW 
to promote deWired Zegetation 
are developed, tested, and 
implemented F] ����

,ectareW of flood irrigated wet 
meadows enhanced

���� &Yild relationWhip with 
key individual and community 
constituents

Ten new community constituents 
and indiZidYalW are engaged F] 
����

2YmFer of new partnerW

���� (iWWeminate edYcational 
information

)dYcational information regarding 
the FeneƤtW of flood irrigation are 
developed and disseminated by 
2022

2YmFer of edYcational pieceW 
developed

�8he deciWion to implement WtrategieW to redYce carp FiomaWW in 1alheYr Lake will Fe FaWed on cYrrent enZironmental conditionW and carp 
popYlation leZelW� taking adZantage of annYal ZariaFilit] in order to ma\imi^e effectiZeneWW and efƤcienc]. 
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Ecological Progress Monitoring
8aFle �. )cological reWYltW and metricW for effectiZeneWW monitoring. 8he reWYlt nYmFerW correWpond to reWYltW 
Whown in the reWYltW chain �*igYre ��
 and theorieW of change. +iZen the ecoW]Wtem comple\it]� continYed 
aWWeWWment and planning will Fe reUYired to WYpport deZelopment of WpeciƤc� meaWYraFle oFNectiZeW for the 
deWired ecological oYtcomeW.

Limiting Factor Reduction or 
Intermediate Ecological Outcome Working Objective Potential Metric

)��� 7patial e\tent of emergent 
Zegetation increaWeW

3FNectiZe )�.�� 7patial e\tent of 
emergent Zegetation iW e\panded 
F] ���� hectareW 

%rea �acreW�hectareW
 of 
e\panWion

)��� ;ater taFle iW raiWed ;ater taFle improZed F] Wi\ 
inches 

(epth to water taFle �m


)��� ;ater clarit] increaWeW 3FNectiZe )�.�� 8YrFidit] �2*9
 of 
1alheYr Lake decreaWed F] ��	 
F] ���� 

Continuous monitoring of 77' 
ũ mg�L

)��� 2Ytrient concentrationW in 
water column are reduced

3FNectiZe )�.�� 4hoWphorYW 
concentrations in Lake Malheur 
are redYced ��	 F] ����

3FNectiZe )�.�� 2itrogen 
concentrations in Lake Malheur 
are redYced ��	 F] ���� 

vg�L of 4hoWphorYW �8otal 4


)��� 'arp FiomaWW iW redYced 3FNectiZe )��.�� &iomaWW of carp 
iW redYced to ��kg per hectare F] 
���� 

(enWit] �/g � ,ectare


)��� %Zerage area of wet 
meadows with shallow water in 
an] giZen ]ear iW maintained or 
increases

3FNectiZe )�.�a� ;et meadow 
habitat attributes on private lands

3FNectiZe )�.�F� ;et meadow 
habitat attributes on Malheur 
2ational ;ildlife 6efYge landW

%Zerage acreW of wet meadowW 
with Whallow water ����� incheW
 
in a year

%Zerage acreW of wet meadowW 
with Whallow water ����� incheW
 
in February

)��� -nZaWiZe plantW are redYced 3FNectiZe )�.�� 7patial e\tent of 
invasive species is reduced by 
��	 F] ����

6emote WenWingŪWpatial e\tent 
as measured by hectare

)��� %FYndance and diZerWit] of 
natiZe and deWiraFle non�natiZe 
plant associations is maintained 
or increased

1anagement actionW to promote 
desirable plant associations are 
implemented. 

2YmFer of increaWed deWiraFle 
plants
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Limiting Factor Reduction or 
Intermediate Ecological Outcome Working Objective Potential Metric

)��� %creW of wet meadow with 
Whort WtatYre Zegetation in Wpring 
is maintained or increased

%deUYate acreW of ha]ed or 
gra^ed working wet meadowW 
are maintained in the basin to 
WYpport migrator] water FirdW

%Zerage hectareW of wet 
meadows with shallow water  
����� incheW
 in a ]ear

)���� %FYndance of wet meadow 
habitats on private and Malheur 
2ational ;ildlife 6efYge landW in 
the Harney Basin is maintained 
or increaWeW and target Fird 
populations are monitored.

3FNectiZe )�.�� 1igrator] Fird YWe 
and abundance in wet meadow 
habitat is monitored in correlation 
with habitat characteristics to 
improZe YnderWtanding of Fird 
haFitat reUYirementW � preference

Bird use by species

Bird abundance

)���� -ncreaWe and Whift in relatiZe 
abundance of bird population and 
use in Malheur Lake

3FNectiZe ��.�� 6elatiZe 
abundance of bird populations

Bird use by species

)���� )mergent and WYFmerged 
aUYatic Zegetation aFYndance 
and distribution increases in 
Malheur Lake

3FNectiZe ��.�� 7patial 
diWtriFYtion of emergent 
Zegetation increaWeW to ���� 
hectareW F] ����

3FNectiZe ��.�� 7patial 
diWtriFYtion of WYFmerged aUYatic 
Zegetation increaWeW to ��� 
hectareW F] ����

,ectareW of emergent Zegetation 
e\panWion
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(eZeloping a reWYltW chain iW difƤcYlt� time conWYming work that reUYireW man] Frain trYWtW working together. 
,ere man] pieceW of information are Feing reconciled aW WtrategieW and tacticW eZolZe.

7trategieW change all the timeŪthat iW adaptiZe management. 4racticing adaptiZe management iW the 
proceWW of YWing monitoring to improZe management deciWionW oZer time to e\amine different management 
alternatiZeW �6eeZer�1orghan et al. ����
. 8he proceWW incorporateW management oFNectiZeW� monitoring� 
anal]WiW of data� and deciWion�making to determine the FeWt coYrWe of action aW management progreWWeW. -n 
the ]earW ���������� ,&;' partnerW haZe Feen on the frontline of learning�F]�doing to adaptiZel] manage 
,arne] &aWin wetlandW aW a collaForatiZe groYp. 5Yarterl] meetingW are held with data reZiewW and lateWt 
reWearch ƤndingW Whared. ,&;' meeting participation iW conWiWtentl] Wtrong leading to ZalYaFle diWcYWWionW 
that gYide the adaptiZe management proceWW with Whared Wcience.

CLICK TO LEARN MORE

 11. Adaptive Management

https://highdesertpartnership.org/collaboratives/harney-basin-wetlands-collaborative/impact.html
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%daptiZe management promoteW fle\iFle� informed deciWion�making� allowing for neceWWar] adNYWtmentW to Fe 
made aW oYtcomeW from management actionW and other eZentW are Fetter YnderWtood. -n addition� adaptiZel] 
managing acroWW ecological� economic� and Wocial factorW haW added a la]er of comple\it] for how deciWionW 
are Yltimatel] made and adNYWted aW new information comeW to the collaForatiZe.

%daptiZe management iW aFoYt the willingneWW to adapt� reWpond and Fe fle\iFle aW approacheW eZolZe.

-n ,&;'ŭW original Wtrategic action plan� carp control waW the primar] Wtrateg] to improZe water UYalit] and 
aUYatic health in 1alheYr Lake. ;ith new information� partnerW now reali^e that additional factorW �e.g.� 
wind WtreWW� tYrFidit]� ph]toplankton
 contriFYte to 1alheYr LakeŭW highl] tYrFid and degraded conditionW. 
4artnerW haZe Wince propoWed� come to conWenWYW on� and implemented proNectW that will help inform a more 
comprehenWiZe W]WtemW model� enaFling partnerW to teWt alternatiZe reWtoration WtrategieW for 1alheYr Lake �e.g.� 
wind FreakW� lake WYFdiZiWion� water management
 with the 3;)&ŭW *-4 � inZeWtment. ,&;' partnerW haZe alWo 
modiƤed Wome of itW original timelineW dYe to proNect implementation iWWYeW or new WcientiƤc ƤndingW.
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ECOLOGICAL LESSONS LEARNED
-n 3;)&�W *-4 �� ,&;' YWed a mechaniWtic W]Wtem modeling approach to proZide a greater YnderWtanding 
of the driZerW of tYrFidit] in 1alheYr Lake and demonWtrated the efƤcac] of mYltiple reWtoration alternatiZeW 
targeted at Whifting the aUYatic ecoW]Wtem from a tYrFid to a clear Wtate. 8he initial focYW waW on controlling 
the harmfYl effectW of carp Zia remoZal effortW aimed at WYppreWWing the carp FiomaWW Felow the �� kg�
ha threWhold. 7imYlationW demonWtrated that the carp popYlation in 1alheYr Lake iW more affected F] the 
interactionW within the popYlation FroYght on F] enZironmental flYctYationW than impoWed mortalit] rateW Zia 
remoZal effortW. 9ltimatel] theWe reWYltW demonWtrated that focYWing all reWoYrceW on carp control aW a Wole 
mechaniWm for lake reWtoration iW likel] to Fe ineffectiZe� and inZeWtigationW of other mechaniWmW adding to 
the turbid state were necessary. The second focus was on sediment resuspension via wind. We determined 
that there iW a Wtrong relationWhip Fetween the wind Wpeed and the amoYnt of re�WYWpended Wediment� and 
it ma] Fe poWWiFle to manage the reWYWpenWion of Wediment effectW of the wind energ] Zia wind redYction 
FarrierW targeted at decreaWing the windŭW energ] and Yltimatel] increaWing the water clarit].

,&;' cYrrentl] haW three lake proNectW propoWed that focYW on changing 1alheYr Lake to a clear Wtate. 8heWe 
proNectW are carp tracking Zia radio telemetr]� meWocoWm pilot reWtoration proNect� and a Wmall pilot proNect 
focYWed on the efƤcac] of tranWplanting emergent Zegetation throYghoYt 1alheYr Lake.

CARP TRACKING VIA RADIO TELEMETRY
-n order to increaWe efƤcienc] of remoZing carp on 1alheYr Lake ,&;' haW propoWed a WtYd] in which 
1alheYr 2ational ;ildlife 6efYge Wtaff will WYrgicall] implant carp with radio tagW and track the tagged ƤWh 
Zia an Ynmanned aircraft. 8he carp location data will Fe anal]^ed to identif] aggregation FehaZiorW� haFitat 
preferenceW� and differenceW in theWe FehaZiorW that can Fe e\plained F] life Wtage �WYF�adYlt� ]oYng adYlt� 
and adYlt
. 9pon completion of the proNect� ,&;' will Fetter YnderWtand the temporal and Wpatial moZementW� 
haFitat YWage� and aggregating FehaZiorW of carp� enaFling ,&;' to increaWe remoZal efƤciencieW and 
prolonged WYppreWWion of the carp popYlation in the fYtYre.

MESOCOSM PILOT RESTORATION PROJECT
8he pilot meWocoWmW reWtoration proNect will determine which factor� or comFination of factorW� can Fe 
manipulated or controlled to substantially reduce the turbidity in the water column, and determine how far 
the WYWpended Wediment concentration haW to Fe redYced to allow emergent and�or WYFmergent Zegetation 
to survive.

EMERGENT VEGETATION REESTABLISHMENT
8he aFWence of WYFmergent Zegetation and minimal emergent Zegetation in 1alheYr Lake iW partiall] a 
reWYlt of the lack of aZailaFle light to WYpport deZelopment of aUYatic Zegetation in the W]Wtem. 8he tYrFidit] 
that limitW light tranWmiWWion throYgh the water colYmn iW a reWYlt of wind fetch�waZe action� ph]toplankton   
aFYndance� and carp actiZit]� among other factorW.

8ogether the completed and ongoing proNectW fYnded F] 3;)& in *-4 � haZe led YW to determine that 
the path forward to reWtoring 1alheYr Lake will Fe achieZed F] managing the W]Wtem aW a whole and 
conWidering the reinforcing feedFack c]cleW that are continYoYWl] working towardW one of the two WtateW� 
clear or turbid. Based on these results, HBWC has demonstrated that restoration efforts in Malheur Lake 
WhoYld no longer take a WingYlar approach focYWed onl] on remoZing carp and inWtead take a Froader Ziew 
of reWtoration� focYWing on the mYltiple driZerW of the tYrFid Wtate� YWing a comFination of actionW targeted 
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at carp WYppreWWion� emergent Zegetation reeWtaFliWhment� and improZing water clarit] Zia decreaWed 
wind reWYWpenWion of lake WedimentW. 8he goal iW to Whift the aUYatic ecoW]Wtem of 1alheYr Lake from the 
currently turbid state to a clear state, which will support an abundance of birds and wildlife.

8oda]� YnderWtanding of aUYatic reWoYrceW in the ,arne] &aWin haW continYed to eZolZe and e\pand. 
%dditional work on water aZailaFilit]� ranging from groYndwater and Wpring W]WtemW to eZalYation of 
Wtreamflow regimeW and haFitat aZailaFilit] in the FaWinŭW terminal lakeW �,arne]� 1Yd� and 1alheYr LakeW
� 
haW placed a central focYW on water. 3ngoing work in the headwaterW of the &lit^en 6iZer iW Weeking to Fetter 
YnderWtand WoYrceW of water dYring increaWingl] freUYent droYght conditionW �.. (Ynham� 9.7. +eological 
7YrZe]� YnpYFliWhed data
. 2ew work downWtream in Foth the 7ilZieW and &lit^en 6iZerW� aW well aW the lakeW 
themWelZeW WeekW to YnderWtand mYltiple componentW of water UYalit]� inclYding temperatYre� tYrFidit]� 
and nYtrient d]namicW �'. 7mith� 9.7. +eological 7YrZe]� YnpYFliWhed data
. 'ollectiZel] theWe data proZide 
a foYndation for YnderWtanding a mYch Froader range of ecoW]Wtem proceWWeW and W]Wtem d]namicW 
for addreWWing not onl] the lake� FYt the WtreamW� groYndwater� and wetland ecoW]WtemW that collectiZel] 
compriWe the diZerWe h]dro W]Wtem that WYWtainW agricYltYre and ecoW]Wtem WerZiceW in the ,arne] &aWin.

ECONOMIC LESSONS LEARNED
8hroYgh Foth e\perience with commercial ƤWhing and modeling of the carp popYlation it haW Fecome clear 
that commercial ƤWhing iW inWYfƤcient to affect the carp popYlation. %lternatiZe WtrategieW FYilt aroYnd lake 
leZelW �area
 to harZeWt carp haZe Feen identiƤed. (aZid /ling� an %pplied )conomicW %WWiWtant 4rofeWWor 
at 3regon 7tate 9niZerWit] haW deZeloped a report aFoYt the FioeconomicW of 1alheYr Lake and harZeWting 
carp. 8he inWightW proZided within thiW report are anticipated to proZide Wome ZalYaFle information to help 
determine WtrategieW for harZeWting carp.

8he management of wet meadow W]WtemW iW crYcial for rancherW in the FaWin. (eZeloping toolW for effectiZe 
water management that reWYltW in improZed Zegetation patternW for Foth cattle and FirdW iW an opportYnit] to 
Foth conWerZe water and optimi^e haFitat FeneƤtW. 8he control of reed canar]graWW in wet meadow W]WtemW 
and management of water to redYce the Wpread iW an important oYtcome from the wet meadow work. 6eed 
canar] graWW iW a non�natiZe WpecieW that can Fe Zer] aggreWWiZe at creating a monot]pic Wtand that iW not 
Zer] ZalYaFle aW forage for liZeWtock. 3ngoing WtYdieW are Feing condYcted to determine the YWe of theWe 
communities by birds.

SOCIAL LESSONS LEARNED
3ne of the earl] aWWYmptionW waW that conWerZation eaWementW woYld Fe an effectiZe tool for wet meadow 
conWerZation. ;ork with ranch ownerW and managerW haW Whown that the importance of YWing their e\perience 
in managing water and appl]ing information on the effectW of water management ma] haZe a greater 
conWerZation FeneƤt. 8he e\perience haW alWo Whown limitationW to eaWement YWe with the lack of a locall] 
trYWted eaWement holder. 8he primar] leWWon learned iW that there iW WigniƤcant intereWt in improZing the 
YnderWtanding of the effectW of flood irrigation water timing and dYration on paWtYre UYalit]. ;orking with the 
landownerŭW intereWtW can adZance conWerZation oYtcomeW aW Fetter information on the ecological and forage 
conWeUYenceW of different water management approacheW are demonWtrated.
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MILITIA OCCUPATION OF MALHEUR NATIONAL WILDLIFE REFUGE 
3ne of the difƤcYlt WitYationW that inflYenced 3;)& *-4 � progreWW waW acceWW to the 1alheYr 2ational 
;ildlife 6efYge waW impoWWiFle dYring the occYpation .anYar]�*eFrYar] ���� and haW changed how partnerW 
acceWW the 1alheYr 2ational ;ildlife 6efYge poWt�occYpation. 8hiW WitYation Wlowed Wome of the initial 
monitoring and reWearch and pYt work Fehind WchedYle for fYtYre reWtoration planning. &Yt� ,(4 kept meetingW 
and planning moZing forward deWpite what waW happening at 1alheYr 2ational ;ildlife 6efYge headUYarterW.

COVID 19 IMPACTS
'3:-(��� tentacleW reach far and wide. 7ocial diWtancing reWtrictionW haZe affected acceWW to priZate landW 
and the 1alheYr 2ational ;ildlife 6efYge and like eZer]where� haW canceled eZentW in ,arne] 'oYnt]. 3ne WYch 
eZent iW the premier ,arne] 'oYnt] 1igrator] &ird *eWtiZal. %n important eZent for the commYnit] and ,&;' 
that t]picall] FeneƤtW the econom] and aidW with ,&;' engagement and commYnication effortW. ;ith thiW 
eZent not happening ,&;' and partnerW pYt in place a Wocial media campaign� ,arne]$,ome� to keep people 
connected to the ,arne] &aWin dYring thiW challenging time. 

But, in uncertain times like these there is certainty in collaboration. (Ye to Wocial diWtancing reWtrictionW in�
perWon meetingW were pYt on paYWe and ,&;' partnerW took to >oom. (iWcYWWionW continYed and progreWW 
waW made that enaFled thiW Wtrategic action plan to Fe created YWing a collaForatiZe effort. 2YmeroYW ,&;' 
partnerW contriFYted to thiW docYment and it waW Ƥnali^ed throYgh conWenWYW F] partnerW.

%W to reWearch and reWtoration proNectW WeZeral wet meadow irrigation diZerWion proNectW were pYt on hold while 
proNectW at 1alheYr Lake were aFle to moZe forward. %dditionall]� material coWtW haZe increaWed aW mYch aW ��	 
and contractor aZailaFilit] haW Fecome Zer] limited. &oth reWYlted in Foth WchedYle and FYdget creep of planned 
proNectW. 8hiW inclYdeW a WYmmer ���� nYtrient proNect� pilot proNectW for the fYtYre meWocoWm proNect� and an 
emergent Zegetation reWtoration proNect. ,&;' partnerW and ,(4 Wtaff haZe Feen an important aWWet Wtepping 
in to help with proNectW aW 9.7. *iWh and ;ildlife and 9.7. +eological 7YrZe] Wtaff were YnaFle to work or traZel 
dYring Wome of thiW time.

��� indiZidYalW participating in a ,&;' collaForatiZe 
:-689%L meeting held ;edneWda]� %pril ��� ����.
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12. Sustainability

1anagement of 1alheYr Lake iW a primar] reWponWiFilit] of the 1alheYr 2ational ;ildlife 6efYge� howeZer� 
the 1alheYr 2ational ;ildlife 6efYge iW affected F] YpWtream YWeW of water that eZentYall] enter the lake. 
,iWtoric changeW to 1alheYr LakeŭW ecoW]Wtem and the conWeUYenceW of thoWe changeW are a WigniƤcant 
challenge. &] FYilding a Wtronger Whared Wcience YnderWtanding of lake ecoW]Wtem d]namicW in *-4 �� 
management optionW are Feing Foth redYced �e.g. carp cannot Fe controlled F] harZeWt alone
 and e\panded 
�e.g. Fetter YnderWtanding of the role of wind�waZe effectW and nYtrient�ph]toplankton d]namicW
. 8he long�
term management of the 1alheYr Lake W]Wtem will continYe to Fe implemented F] 1alheYr 2ational ;ildlife 
6efYge FYt will need to Fe done in cloWe cooperation with the local commYnit]� Wo management actiZitieW are 
communicated, understood, and supported.

*rom the Feginning of ,&;'� partnerW agreed that the conWerZation of flood irrigated wet meadow W]WtemW 
had to Fe FaWed on the Noint aFilit] to WYWtain ZiaFle ranching operationW and proZide flooded ƤeldW 
for migrator] and reWident FirdW. &Yilding greater YnderWtanding of the interconnection Fetween water 
management and itW impact on Fird YWe and wet meadow plant ecolog] in a relataFle and YWaFle manner F] 
priZate landownerW haW Feen eWWential for long�term WYWtainaFilit] of the flood irrigated wet meadow W]WtemW. 
-f rancherW Fetter YnderWtand the relationWhipW Fetween water management� Fird YWe� and ha] prodYction the] 
can manage to optimi^e opportYnitieW into the fYtYre.
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