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 1. Executive Summary

The Harney Basin Wetlands Collaborative (HBWC) was formed in 2011, as a collaborative effort to improve the 
a atic health and taina ilit  of alhe r Lake  and the wild flood irrigated wet meadow  acro  the arne  

a in. or millennia alhe r Lake wa  a mar hland that pro ided water ird ha itat for migrator  and re ident 
ird   the million . he mar hland wa  de cri ed a  ha ing a t antitie  of merged and emergent 

a atic egetation  e ert  . t after the e ten i e flooding in the mid  and increa ed 
a ndance of common carp  alhe r Lake changed dramaticall . mergent and mergent egetation 
declined and Malheur Lake water became more and more turbid. The focus of the HBWC is to understand and 
re er e the declining alit  of thi  critical mar h tem to en re the f t re ird ha itat of the arne  a in.

he receding lei tocene Lake alhe r left an area affected  ea onal precipitation and e ten i e 
mar hland that wa  the fo ndation for million  of migrator  ird  pro iding oth migrator  and reeding 
ha itat. alhe r Lake and wetland  were central to the adatika people. hen the cattle king  came to the 

arne  alle  in the  the  fo nd floodplain meadow  prod cing wild ha  for winter feeding that teemed 
with ird life. he rancher  e panded the wet meadow   flood irrigating which added to the ha itat for 
migrator  and reeding ird . he practice of flood irrigation contin e  to thi  da  taking ad antage of the 
pring r noff from the rro nding mo ntain . fter a cent r  of change  to the land cape and introd ction 

of e otic pecie  alhe r Lake and the rro nding wetland  ha e changed. dditionall  the climate i  
changing  affecting r noff amo nt  and timing. ll the e change  threaten oth the ranch econom  and 
the ird life that are dependent on the e ha itat . he  i  ilding an nder tanding of the impact  of 
ar ing water regime  on wet meadow plant comm nitie  and working with landowner  to implement new 

irrigation infra tr ct re impro ement  and water management techni e  to impro e the a ilit  to re pond to 
changing condition  of water a aila ilit .

GREAT WONDER OF THE WEST
er  ear  million  of ird  e the arne  a in a  a re t top on their migrator  o rne  oth pring and 

fall  on what i  called the aci c l wa . n e timated  percent of migrator  ird incl ding o er  million 
water ird ann all  pa  thro gh the o thern regon orthea t alifornia  region  which incl de  
the arne  a in wetland . on idered one of the mo t igni cant fl wa  in orth merica  ird  come to 
re t and ref el  ing oth land and water in all part  of the a in  with large concentration  con erging on the 

alhe r ational ildlife ef ge which encompa e  alhe r Lake within it  o ndarie .
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t ide of the alhe r ational ildlife ef ge  pri ate flood irrigated wet meadow ranch land  pro ide 
critical ha itat for thi  important ird migration. raditional flood irrigation practice  that pread hallow water 
acro  the arne  a in  ha  meadow  e er  pring create condition  that mimic hi torical flood regime  
that pport migrating and reeding ird . he e pri ate working land  are one of the corner tone  of arne  

o nt  pporting familie  and feeding the local econom . n the central part of the aci c l wa  which 
incl de  the arne  a in  pri ate land compri e   of the wetland ha itat.

BUT THE BASIN IS UNDER STRESS
alhe r Lake  the large t fre hwater mar h in the arid we t  ha  een plag ed with an o er a ndance of 

in a i e common carp. he e non nati e h feed on and proot the a atic plant  that once made alhe r 
Lake an immen el  prod cti e fre hwater mar h for ird  and other wildlife. dding to the decline of a atic 
egetation  powerf l per i tent wind  re pend ediment making it dif c lt for a atic plant  to re root or 

grow in alhe r Lake eca e the m dd  water keep  nlight from reaching them. nd the pro lem  are 
not t in alhe r Lake. tdated and deteriorating irrigation infra tr ct re i  making it increa ingl  dif c lt 
to tain the traditional method of forage prod ction ing wild flood irrigation. dding to the tre  i  
increa ing fre enc  of dro ght and increa ing e apotran piration red cing a aila le pring flow  for flood 
irrigation. Le ening now acc m lation pattern  affect r noff amo nt  and timing and in t rn d ration 
and a aila ilit  of water for irrigating meadow . ncrea ed nder tanding of the h drolog  of the a in and 
the management pattern  and timing of water e will help to de elop and implement new techni e  and 
timeline  to pport the long term con er ation of flood irrigated wet meadow ha itat  in the arne  a in. 

ecent e al ation  of climate change on wetland  acro  the arid we t onnell  et al.   aig et al.  
 ha e doc mented declining wetland ha itat  and rai e the concern of lo  of fl wa  connecti it  

particularly wetlands in snowmelt dominated watersheds like the Harney Basin.

YET THERE IS HOPE
he  i  foc ed on impro ing a atic health and maintaining wet meadow ha itat  thro gho t the 

water hed  for arne  and alhe r Lake  and the tream  and ri er  that flow into them. he colla orati e 
effort incl de  cond cting re earch that will help g ide deci ion  toward re toring alhe r Lake. t  al o 

pporting landowner  a  the  make change  in water and egetation management  water management 
infra tr ct re pgrade  and adding and or mo ing fencing to pport change  in when and where their 
li e tock gra e. he arne  a in ha  an ad antage o er other ma ored Lake  a in etland tem  in 
the aci c l wa  ince the di tri tion of enior water right  to the onner nd lit en i er hereinafter  

lit en i er  that feed  alhe r Lake are located either on the alhe r ational ildlife ef ge  pro iding 
ome a rance that water will e pro ided to the lit en floodplain and alhe r Lake. cro  the we t  

historic and current water policies have divided communities, and in certain watersheds, made it near 
impo i le to addre  comple  water centered re o rce  challenge . he arne  a in  challenge  are not 
in rmo nta le eca e of the ni ed partner hip working to addre  the impact  of climate change  

ilding a more re ilient a in for all water er . he colla orati e ha  ilt relation hip  with irrigator  and 
there i  increa ing moment m ehind impro ing irrigation infra tr ct re. long with increa ed comm nit  
engagement  the nder tanding of the ecological cience of oth the alhe r Lake and flood irrigated 
wetland  ha  increa ed igni cantl  o er the la t few ear .
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HIGH DESERT PARTNERSHIP'S ROLE
igh e ert artner hip  i  a comm nit a ed nonpro t that ring  people together to cooperati el  
ol e local i e  efore tho e i e  reach cri i .  pport  tho e pa ionate a o t nding common 

gro nd ol tion  to i e  that impact arne  o nt  and e ond   fo tering a c lt re of colla oration and 
gi ing people the tool  and opport nitie  the  need to work together.

ince   ha  facilitated a ni e and effecti e colla orati e deci ion making proce  that ring  
di er e takeholder  to the ta le. hat often tart  o er c p  of coffee  lead  to well tho ght o t ol tion  
de eloped  and for the comm nit .  ha  learned o er the ear  how important relation hip  and 

ilding tr t are in helping people with di er e al e  and per pecti e  work together. rrentl  tewarding 
i  colla orati e gro p  incl ding   i  addre ing the economic opport nitie  en ironmental 

well eing  and comm nit  intere t  that together trengthen the arne  a in  r ral wa  of life omething 
 hope  to contin e for man  generation .
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2. Introduction 

Harney Basin Wetlands Collaborative's (HBWC) work focuses on critical habitat of the Closed Lakes Basin 
etland  in arne  o nt  pporting the need  of the local comm nit  and creating po iti e impact  that 

stretch far beyond this basin. 

TWO FOCAL POINTS FOR HBWC

1. e tore the ital ecological f nction  and ha itat  of alhe r Lake to a health  and prod cti e clear
water tate with a ndant emergent egetation re tored.

2. romote and enhance flood irrigated land e in the arne  a in to maintain wet meadow condition  
fa ora le to a wide range of wildlife and maintain the agric lt ral al e of the e land .

hoto   erem  ill  hillimage .com

alhe r Lake i  part of a network of wetland  within arne  o nt  lo ed Lake  a in etland  
repre enting a ni e chain of de ert oa e  along the aci c l wa  that pro ide critical ha itat and food 
o rce  for migrator  and reeding ird  water ird  and wildlife  a  well a  nat rall  clean and ltered water. 
he flood irrigated working wet meadow  of the arne  a in  in addition to pro iding al a le li e tock 

forage and ha  and food and ha itat re o rce  for wetland wildlife  al o er e a  rrogate floodplain  in thi  
h drologicall  altered tem. he land e en re  the contin it  of floodplain f nction  and proce e  ch 
a  a ifer recharge  tream di charge  water alit  ltration and flood atten ation. rom the eginning of 

 partner  agreed that the con er ation of wet meadow tem  on pri ate ranch land  had to e a ed 
on the oint a ilit  to tain ia le ranching operation  and pro ide flooded eld  for migrator  and re ident 

ird . lood irrigated wet meadow  are a critical component of man  ranching operation  in the arne  a in  
pro iding low co t forage to landowner  for pplemental feeding that i  nece ar  to tain li e tock 
thro gh the winter month .

LEARN MORE

https://jhillimages.com/
https://highdesertpartnership.org/collaboratives/harney-basin-wetlands-collaborative/
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hi  plan pdate  the  trategic ction lan for .  partner  ha e een dedicated to 
addre ing the comple  pro lem  of arne  a in lake  and wetland  a lo ed Lake  a in  ince the 
completion of the alhe r ational ildlife ef ge omprehen i e on er ation lan in   .

WHAT WAS ACCOMPLISHED BY PREVIOUS FIP FUNDING?
 awarded  in f nding that le eraged  in matching f nd  for . hi  f nding 

made it po i le for e eral ene t  for the arne  a in to e achie ed

• ncrea ed knowledge and nder tanding of the di tri tion and eha ior of in a i e carp and method  
to control them to restore Malheur Lake. 

• e eloped a hared cience tem  approach model to nder tand ni e interaction  in thi  
important clo ed a in lake eco tem that offer  the colla orati e a wa  to prioriti e pro ect  to 
implement and where re o rce  can e t e tili ed.  

• mpro ed the nder tanding of water ta le and plant comm nit  d namic  in flood irrigated wet 
meadow  with new tool  for land manager  to adapt to changing climatic condition .  

• dded new irrigation infra tr ct re to enhance and increa e e t management of flood irrigated wet 
meadow  to promote oth wildlife and ranching. 

• ilding comm nit  in arne  o nt   engaging landowner  comm nit  gro p  and partner  to 
increase interest in and support for local conservation and a new natural resource economy. 

• oordinated monitoring approach among m ltiple partner  to mea re progre  and antif  o tcome . 

IMPLEMENTATION RESULTS
etric  repre ent tho e completed or f nded for iennia  and .

RESTORATION
•  acre  of flood irrigated wet meadow ha itat enhanced thro gh infra tr ct re impro ement .
•  dilapidated in tream irrigation infra tr ct re  replaced with addition of  h ladder  in talled for h 

pa age when the tem i  cleared of in a i e carp. 
•  a tomated flood irrigated wet meadow infra tr ct re in talled to deli er irrigation acro   acre  of 

pring migrator  ird ha itat and ha  prod ction eld .
•  acre  of floodplain ha itat connected.
• igni cantl  impro ed nder tanding of ecological dri er  affecting the t r id tate of alhe r Lake 

with changed per pecti e  on re toration opport nitie .

PLANNING
•  technical de ign  for flood irrigation infra tr ct re pgrade  completed.

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

option  for ne t re toration pro ect . 
• mplemented me oco m t die  o nded and partiall  enclo ed o tdoor e periment to ridge the gap 

between the laboratory and the real world in Malheur Lake to evaluate different restoration approaches).
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• e eloped tate and tran ition model and e planation tool  to comm nicate increa ed knowledge a o t 
wet meadow eco tem change  e peciall  the implication  for management of flood irrigated wet meadow 
plant cce ion nder changing climate condition  and water management. 

MONITORING 
• ompleted a atic health a in wide t d  for e eral water alit  metric . 
• ompleted a in wide h di tri tion t d  to nder tand a eline herie  incl ding e  ampling.
• ompleted a ian ha itat relation hip  t d  to nder tand plant comm nit  and water regime re pon e 

by avian species. 

ENGAGEMENT
• dience  engaged  arne  o nt  re ident   t dent  landowner  and rancher  alhe r ational 

ildlife ef ge i itor  cience comm nitie  tate and regional irder . e  to  engagement i  
meeting people where the  are and practicing ocial e it  in engagement thro gh the e of at lea t 
10 communications channels that includes in person and online interactions. These channels form a 
network of comm nication  that can pread e ponentiall . 
• o r  e ent  fe ti al  work hop  one on one interaction  e new letter  article  ocial media  

lm  radio inter iew  and pro le  of colla orating partner  all er e to meet people where the  are in 
their nder tanding of  effort .

WHAT CAN BE EXPECTED FROM THIS UPDATED STRATEGIC ACTION PLAN?
he pdated action plan remain  foc ed on the two ecological prioritie  of the  trategic action plan. 
he original  trategic action plan for  wa  ilt aro nd the concept that alhe r Lake degraded 

conditions were controlled by invasive carp populations and the assumption that conservation easements 
were nece ar  to protect flood irrigated wet meadow . he pdated action plan take  what ha  een learned 
a o t the e tem  and roaden  the nder tanding of factor  that can affect re toration opport nitie .



8STRATEGIC ACTION PLAN: Harney Basin Wetlands Collaborative

Malheur Lake Ecosystem Model 

ig re . he original carp foc ed alhe r Lake eco tem model wa  relati el  imple. 

n   wa  awarded regon ater hed nhancement oard   oc ed n e tment artner hip 
 f nding to pport propo ed con er ation action  of  a  o tlined in the   trategic 

action plan. hi  f nding ha  een in tr mental in con idera l  e panding the colla orati e  nder tanding 
of the comple  a atic tem  in the arne  a in lake  and wetland . he work from the  effort ha  
increa ed the  awarene  and concern o er climate dri en increa e  in the aria ilit  of water 
deli er  to the alle  ottom floodplain  and lake . t ha  al o een recogni ed that the management of water 
re o rce  i  central to the maintenance and re toration opport nitie  for oth floodplain wet meadow  and 
Malheur Lake.  
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ig re . he  oncept al tem  odel of alhe r Lake added e eral additional  
element  in order to de elop more effecti e lake re toration trategie . 

MALHEUR LAKE ECOSYSTEM
he in depth t d  of in a i e carp pop lation  in alhe r Lake ha  demon trated 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 mea re  m t e emplo ed  and additional complementar  re toration trategie  need to e 
e plored.  i  tili ing a more comple  tem  model of alhe r Lake to etter nder tand mechani m  

e ond carp that ma  e contri ting to the c rrent condition of alhe r Lake  ndermining a mption  of 
the initial  trategic action plan.  o r nder tanding of the factor  affecting the ecological condition  
of alhe r Lake impro e  a more comple  et of relation hip  ha e een identi ed ig re . 

Malheur Lake Ecosystem Model 
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Malheur Lake Ecosystem Model 2020

ig re .  oncept al tem  
Model of Malheur Lake. The tan lines denote 
an adverse effect and the blue lines denote a 
positive effect on the subsequent systems element.  

he more comple  tem  model of alhe r Lake re lt  from targeted re earch to identif  opport nitie  to 
impro e lake condition . he re lt  ha e helped to ild a etter nder tanding of wind wa e re pen ion 
of ediment  emergent egetation limitation  ph toplankton growth  and the igni cant role  the e factor  
pla  in maintaining the t r id tate of alhe r Lake. he e interdependent proce le el relation hip  were 

ne plored when the alhe r ational ildlife ef ge omprehen i e on er ation lan   and 
the  trategic action plan   were de eloped.

HARNEY VALLEY FLOOD IRRIGATED WETLAND ECOSYSTEM
Likewi e  the iew that perpet al con er ation ea ement  co ld igni cantl  contri te to the maintenance 
of flood irrigation land e in the arne  a in ha  changed. n com ination with relati el  negligi le 
de elopment pre re  con er ation ea ement  ha e een relegated in priorit   the roader colla orati e. 

 partner  remain committed and capa le of pro iding pport to landowner  that e pre  intere t. nd 
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if circ m tance  de elop that warrant rea e ing the al e of con er ation ea ement  the colla orati e 
remains poised to respond.

ecognition that interpla  etween h drolog  and water management dri e the a ndance and di tri tion of 
wet meadow ha itat  in the arne  a in ha  led to  intere t in engaging with the comm nit  effort to 
de elop a place a ed water re o rce plan for the arne  a in. 

ncrea ed knowledge of working wet meadow ecolog  ha  directed  foc  toward  irrigation 
management  a  dictated  ea onal h drolog . ater management deci ion  made  indi id al 
landowner  infl ence  meadow compo ition and food re o rce alit  for oth li e tock and wetland 
wildlife. on er ation  among landowner  and plant ecologi t  gge t a c lt ral hift in traditional water 
management i  po i le. an  landowner  are o er ing the proliferation of nde ired pecie  principall  
reed canar gra . ngoing work propo e  to demon trate a more dicio  application of rface water on 
meadow  will re lt in a more prod cti e and de ira le plant compo ition. owe er  dicio  e of water 
in an agric lt ral land cape all  limited  water will re ire a olid demon tration of re lt  to pend the 
c lt ral e of water.  i  working to make tho e demon tration  and re lting information a aila le 
to landowner . ro ect  implemented   partner  ha e moderni ed the water di tri tion tem 
facilitating etter management control of flood irrigation water. he week am i  one e ample of thi .

ltho gh  ha  learned m ch a o t alhe r Lake and the wet meadow floodplain  in the a in the 
original goal  are till the ame
1. et rn alhe r Lake to a clearwater tate and impro e ha itat for ne ting and migrating ird .
2. aintain and enhance the e i ting flood irrigated wet meadow  on and off alhe r ational ildlife ef ge 

which pro ide  ital ha itat for pring migrating water ird  incl ding crane  waterfowl and hore ird .

he new week am along the il ie  i er completed fall of . hoto  erem  ill  hillimage .com.
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3. Collaborative Partnership and Roles
HIGH DESERT PARTNERSHIP AND THE HARNEY BASIN WETLANDS COLLABORATIVE 

n arne  o nt  remote a tern regon land cape  there i  a a tne  onl  fo nd in the high de ert. hi  i  
where a local econom  health  land  and water  and comm nit  well eing are ine trica l  linked. n the face 
of ni e threat  and challenge  to arne  o nt  tem of lo ed Lake  a in etland   model 
of colla orati e pro lem ol ing re pect  thi  linkage and p r  f rther inno ation to rede ne what will e t 
re tore it  land cape  while ene ting the comm nit . he wetland  of the alhe r ational ildlife ef ge 
and the pri ate ranch land  of the emi arid arne  a in are critical to migrator  and re ident ird  of the 

aci c l wa  that e the alhe r ational ildlife ef ge and ad acent pri ate ranch land . hi  gathering 
of wildlife attract  i itor  from aro nd the region and aro nd the world.

 i  a comm nit a ed nonpro t that ring  people together to cooperati el  ol e local i e  efore 
tho e i e  reach cri i .  pport  tho e pa ionate a o t nding common gro nd ol tion  to i e  
and opport nitie  that impact arne  o nt  and e ond   fo tering a c lt re of colla oration and gi ing 
people the tool  and opport nitie  the  need to work together.

ince   ha  facilitated a ni e and effecti e colla orati e deci ion making proce  that ring  
di er e takeholder  to the ta le. hat often tart  o er c p  of coffee  lead  to well tho ght o t ol tion  
de eloped  and for the comm nit .  ha  learned o er the ear  how important relation hip  and 

ilding tr t are in helping people with di er e al e  and per pecti e  work together. rrentl  tewarding 
i  colla orati e gro p  incl ding   i  addre ing the economic opport nitie  en ironmental 

well eing  and comm nit  intere t  that together trengthen the arne  a in  r ral wa  of life omething 
 hope  to contin e for man  generation .

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

hoto  erem  ill  
hillimage .com.

https://jhillimages.com/
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ormed in  a   third colla orati e   i  a coalition of rancher  con er ation organi ation  
the rn  ai te ri e  go ernment agencie  technical e pert  and other  foc ed on impro ing the 
a atic health and taina ilit  of alhe r Lake and the flood irrigated wet meadow  of the arne  a in. 
t  o ecti e i  to ol ter the health of thi  wetland eco tem  while nding ol tion  that al o ene t the 

economic and ocial need  of the comm nit .  doe  thi   contin ing to come together thro gh a 
colla orati e deci ion making proce  to addre  comple  i e  and nd common gro nd ol tion .

 partner  and   
taff participating in a  

colla orati e meeting. 

hoto   erem  ill  hillimage .com.

https://jhillimages.com/
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ABOUT HARNEY BASIN WETLANDS COLLABORATIVE  
AND IT’S GUIDING STRUCTURE AND PRINCIPLES 

artner  ha e a hi tor  of effecti e colla oration ilt pon hared e perience  good working relation hip  
tr t  and open comm nication. he following working agreement  de cri e the commitment  of partner  
to each other  the colla orati e proce  ed to cond ct the work of  and implementation of  
trategic action plan ig re . ith appro al of the f ll colla orati e  the working agreement  ma  e re i ed 

a  needed to meet the changing need  of  and it  partner .

ig re . iagram of how the arne  a in etland  olla orati e operate  a  a colla orati e partner hip. 

Harney Basin Wetlands Collaborative
rgani ation
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BACKGROUND AND PURPOSE 
HBWC provides an umbrella for coordination and effective implementation of collaborative efforts to 
impro e and maintain the ecological health of the a in  wetland  and the ocial and economic al e  
the  pport.  di er e et of partner  work  to ild pport for teward hip that generate  long term 

ene t  for the h man comm nitie  and nati e h and wildlife of the arne  a in. he colla orati e 
ild  pon decade  of work  pri ate landowner  and the alhe r ational ildlife ef ge.

ith organi ational pport from  the colla orati e ring  together a road range of p lic and pri ate 
partner  working to achie e the following

• etland tem  tain and impro e proper f nctioning wetland tem  and water alit  in the 
Harney Basin.

• alhe r Lake  mplement an integrated et of trategie  to re tore the ecological health and f nction  
of Malheur Lake and its associated wetland systems.

• lood irrigation and wet meadow  aintain and enhance traditional flood irrigation and ha ing and 
gra ing practice  that tain important ea onal wetland ha itat  and agric lt ral prod ction.

• dapti e management  pport adapti e management trategie  to meet ha itat o ecti e  nder 
alhe r ational ildlife ef ge  omprehen i e on er ation lan and  trategic action plan.

• takeholder engagement pport  ild pport for long term con er ation of arne  a in wetland  
among takeholder  locall  and e ond the a in  demon trating the economic and ocial ene t  
of collaborative stewardship and restoration.

• ational model  ta li h  a  a nationall  recogni ed model for p lic pri ate partner hip  for 
land cape cale re toration.

THE PARTNERS
HBWC operates as a collaborative made up of stakeholders and other partners with a shared commitment 
to  goal  and it  colla orati e approach to implementation of the colla orati el  de eloped 
trategic action plan.  er e  a  the ne tral con ener for the colla orati e. takeholder  incl de pri ate 

landowner  federal  tate  and local go ernment agencie  the rn  ai te ri e  con er ation organi ation  
and other indi id al  with a demon trated intere t in the long term health of the arne  a in  wetland . 

ther partner  contri te time  e perti e  f nding  and other re o rce  in pport of the partner hip  effort .

ore partner  formall  commit their pport to   igning on to the working agreement . ther partner  
participate witho t a formal commitment t acknowledge the term  of the agreement and agree to re pect 
the collaborative process used to advance the work of the collaborative.

 er e  a  the cal agent for  and pro ide  admini trati e and taff pport for it  collecti e work.

THE COLLABORATIVE PROCESS 
 operate  a  a colla orati e eeking to nd common gro nd to the comple  i e  facing wetland  

management in the a in. he gro p e  an independent facilitator to manage man  of it  meeting  and 
tri e  to achie e con en  a  de ned elow  on all deci ion . 



16STRATEGIC ACTION PLAN: Harney Basin Wetlands Collaborative

All partners agree to:
• onor promi e  and commitment
• ring concern  p for di c ion at the earlie t point in the proce  and e clear a o t what nderlie  concern  

in an effort to nd common gro nd among the partie
• eep their organi ation  agencie  and con tit ent  informed of ongoing action and of potential deci ion  and 

action  to e pedite appro al for an  prod ct  re iring appro al
• hare all rele ant information that will a i t the gro p in achie ing it  goal
• articipate in a free  open  and m t all  re pectf l e change of idea  iew
• ot repre ent their per onal or organi ation  iew  a  iew  of the colla orati e
• pport an  agreement or prod ct that the  ha e agreed to.

At collaborative meetings, each participant will:

• oid interr ption  and ta  on ta k
• Li ten well to promote m t al nder tanding
• e open  hone t  traightforward
• e re pectf l and a oid what co ld e een a  per onal attack
• me good intent and a k for clari cation a  needed  and
• ct in good faith in all a pect  of the colla orati e effort.

he e principle  were maintained thro gh irt al meeting  d ring the  clo re . 

ORGANIZATIONAL STRUCTURE 
 organi ational tr ct re and formal operating proced re  are limited to tho e nece ar  for the 

effecti e f nctioning to achie e the goal  of the gro p. he trategic action plan pro ide  o erall g idance 
for the work of . ormal and informal work gro p  f rther de ne the plan  trategie  and action  a  
needed  ect to the appro al of the f ll colla orati e.

Coordinating Committee
 e en mem er oordinating ommittee pro ide  g idance a  needed to the facilitator and  taff 

responsible for administration and support of HBWC.

ppointment  to the oordinating ommittee re ire appro al  the f ll colla orati e.

em er hip on the oordinating ommittee i  limited to repre entati e  of core partner  and i  ect to 
appro al of the f ll colla orati e. he committee ma  choo e a chairper on or delegate the re pon i ilitie  of 
the chair to taff.  committee mem er ma  e remo ed onl   a perma orit  ote at lea t e mem er  
of the committee.

Other Committees and Work Groups
 omm nication  ommittee make  recommendation  for the colla orati e  comm nication  program and 

a i t  with it  implementation. ther committee  or work gro p  ma  e e ta li hed  the f ll colla orati e  
or the oordinating ommittee a  needed.
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 alhe r Lake ork ro p de elop  recommended trategie  to addre  a atic health i e  in 
alhe r Lake.  et eadow  ork ro p de elop  recommended trategie  to addre  management 

and infra tr ct re need  related to flood irrigation  ha ing and gra ing  and the ecological f nction  of wet 
meadows in the Harney Basin. 

em er hip and participation in committee  and work gro p  other than the oordinating ommittee i  open 
to any partner. 

he oordinating ommittee i  re pon i le to re iew go ernance principle  of the gro p ann all  and make 
an  gge ted pdate  to e re iewed and adopted  the f ll colla orati e. 

Role of High Desert Partnership
 i  a comm nit a ed non pro t organi ation that con ene  pport  and tain  colla orati e effort  

to addre  important and comple  i e  in arne  o nt  incl ding .  er e  a  the ne tral 
con ener and cal agent for  contract  for facilitation of the colla orati e proce  and emplo  taff 
and contractors necessary to advance the collective work of HBWC.

Role of the Facilitator  
 formal meeting  will generall  e facilitated  an independent facilitator. he facilitator i  ne tral and will 

not take positions on the issues before HBWC. The facilitator will work to ensure that the process runs smoothly.  
he facilitator  role all  incl de  working with partner  to de elop draft agenda  facilitating meeting  

working to re ol e an  impa e that ma  ari e  and other ta k  a  re e ted   and partner . o the 
e tent i e  ari e with the proce  gro p mem er  are enco raged to approach the facilitator or  taff.

STRATEGIC ACTION PLAN
he work of  i  g ided  the colla orati e  trategic action plan. he initial plan wa  de eloped in  

in con nction with the partner hip  cce f l application for f nding thro gh the   program. he 
plan wa  pdated in  and again in .  will pdate it  trategic action plan a  needed t at lea t 
e er  i  ear .

doption of the trategic action plan and appro al of an  e ent pdate  re ire  action  the f ll 
collaborative.

IMPLEMENTATION
mplementation of the trategic action plan i  coordinated thro gh the f ll colla orati e and it  committee  

and work gro p  with peci c action  ndertaken  indi id al partner  or gro p  of partner  and aided  
 taff. 

nding for implementation ma  e ec red  indi id al partner  or   on ehalf of the colla orati e. 
llocation of an  programmatic f nding made a aila le to  to pport  will e determined  the 

full collaborative. 

ne or more partner  will generall  take the lead in ec ring f nding for implementation of indi id al 
pro ect  incl ding tho e related to programmatic f nding commitment  thro gh   program.  
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will generall  take the lead in eeking and admini tering an  f nding ed to pport the collecti e work of 
the colla orati e  incl ding ta k  that ma  e contracted to indi id al partner .

MEETINGS
ll colla orati e and working gro p meeting  are open to the p lic. he f ll colla orati e will meet 

appro imatel  fo r time  per ear. ommittee  and working gro p  will determine their own meeting 
ched le  a  needed. eeting  ma  e in per on or ia telephone or internet a ed ideo conferencing. 

 pro ect calendar and other information a o t the planning effort will e po ted 
to a we  page

DECISION-MAKING AND COMMITMENTS
he colla orati e  working gro p  and coordinating committee tri e to operate  con en . on en  

i  de ned a  all gro p mem er  can li e with the recommendation or deci ion.  t i  the re pon i ilit  of all 
mem er  with a concern to de cri e their concern  to the gro p and offer alternati e  for con ideration which 
meet the i ion of the colla orati e. eci ion  of the colla orati e will e reached  con en  of tho e in 
attendance in per on or remotel  and clearl  capt red in the meeting note .

PARTICIPATION
ll partner  agree to act in good faith in all a pect  of the colla orati e effort.  ch  partner  will do 

their best to participate consistently, will consider the input and viewpoint of other participants, and conduct 
them el e  in a manner that promote  oint pro lem ol ing and colla oration.

COMMUNICATIONS PLAN FOR HARNEY BASIN WETLANDS COLLABORATIVE 
or  colla orati e comm nication  i  a o t pro iding a platform for information e change and 

e planation of colla orati e o tcome . he intent i  to howca e torie  and accompli hment  of earl
adopter  infl encer  and me enger  that in pire and in ite other  to get in ol ed in arne  o nt  to create 
economic opport nit  manage  and con er e health  land  and water and protect an end ring r ral wa  of 
life. he a dience  eing reached and will contin e to comm nicate and hare torie  with are

• artner  within  colla orati e gro p refer to li t of artner hip em er elow
• on tit ent  from it  partner organi ation
•  Harney County water users
•  Harney County local community members
• Local and regional con er ation gro p
• nder indi id al donor  and granting organi ation
• cienti c comm nit
• Harney County Court
• o ernment agencie
• t dent
• o ereign ation of the rn  ai te ri e
• he general p lic at large tho e e ond arne  o nt  who hare a lo e and concern for  

the Harney Basin

CLICK TO LEARN MORE

https://highdesertpartnership.org/collaboratives/
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he new  and torie   hare  with it  di er e takeholder  come in a ariet  of form  ed cational 
acti itie  new letter  relation hip ilding and o treach e ent  ocial media  p li hed article  comm nit  
gathering  ideo  we ite content  and profe ional photograph . he goal i  to make the work of  
per onal and rele ant  fo tering greater awarene  and a connection to the work o takeholder  want to e 
part of the solution.

he igh e ert artner hip and alhe r ational ildlife 
ef ge working together to how the comm nit  the al e 

of alhe r Lake and rro nding wet meadow . 

hoto  erem  ill  hillimage .com

https://jhillimages.com/
https://jhillimages.com/
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Harney County Court ro ect management pporting pro ect  and tracking 

Experience Roles

rn  ai te ri e pporting initiati e  of wetland 
health that promote tribal economic 
and c lt ral goal  

nding  re toration implementation  
takeholder engagement 

SOVEREIGN NATION
Implementation Partner

GOVERNMENT

regon ater hed nhancement  
Board 

Watershed stewardship leaders 
statewide

nding and pport

AGENCIES: STATE AND FEDERAL

 i h and ildlife er ice alhe r 
ational ildlife ef ge

ore than a cent r  of managing 
Malheur Lake

oc  on alhe r Lake co tem 
model for management of water ird 
production

regon ater e o rce  epartment ater re o rce  management e pert ater reg lation  and e t 
management practice

at ral e o rce  on er ation 
er ice

ational leader  in pri ate land  oil 
and water con er ation. perience 
working with man  farmer  and 
rancher  on con er ation pro ect  

echnical i tance  landowner 
contact  co t hare f nding  
implementer of wet meadow 
infrastructure improvements

nited tate  eological r e Technical assistance Field research and publications

regon epartment of i h and 
Wildlife 

i h and wildlife teward hip e pert echnical ad ice  cience haring

 gric lt ral e earch er ice perti e on tate and ran ition 
models and their uses in land 
management

echnical ad ice  de eloping hared 
science 

ck  nlimited ri ate land  con er ation for 
wetland and waterfowl habitats

Technical assistance, outreach, 
pro ect de ign and implementation 
o er ight

Friends of Malheur ational ildlife 
ef ge

ecade  of pporting the mi ion of 
Malheur ational ildlife ef ge

ol nteer effort  engaging 
stakeholders, educational events 

ORGANIZATIONS: LOCAL & REGIONAL

Harney County Watershed Council ro iding technical e perti e and 
f nding for pro ect  in the water hed 

Landowner contact  pro ect 
management  grant admini tration

Partnership Members: Experience and Roles

d on ociet  of ortland pporting initiati e  that impro e 
habitat for bird species 

nding  o treach  ol nteer effort
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SUPPORT SERVICES

ORGANIZATIONS: LOCAL & REGIONAL cont.

ntermo ntain e t oint ent re igrator  ird ha itat e pert  at 
aci c l wa  cale

cience pport  technical a i tance  
outreach 

Meyer Memorial Trust omm nit  in e tment e pert apacit  f nding for  cological 
Coordinator

The Wetlands Conservancy pporting initiati e  to impro e 
wetland health 

Wetlands restoration efforts

et eadow artner pporting initiati e  to 
impro e wetland health incl ding 
outreach and education

Wetlands restoration efforts 

a tern regon gric lt ral e earch 
enter  regon tate ni er it  
periment tation 

perti e on late t range and plant 
ecological re earch

Technical advice, landowner contacts

regon tate ni er it  e earch pro ect management Technical assistance, publications

o ert arren heor  of change e pert Technical assistance

en ierl  echnical knowledge on wetland  
and natural resources, literature and 
technical re iewing

Technical assistance

Multiple private landowners Land management e pert n ight  knowledge and e perience a  
land manager  and water teward  
while haring their land for re earch 
and pro ect

igh e ert artner hip elation hip de elopment  con en  
partner hip ilding  gra  root  
f nding 

anage f nd  c lti ate colla oration  
pro ect a i tance  leader hip  
coordination and communications

UNIVERSITIES

CONSULTANTS

PRIVATE LANDOWNERS

Experience RolesImplementation Partner

regon on en  artner hip planning e pert oderate and manage meeting

arne  oil  ater on er ation 
i trict

echnical a i tance  pro ect 
management e pert

Landowner contact  pro ect 
management
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4. Geographic Scope and Planning Horizon

tent of wetland  in the arne  
a in  regon. rod ced in the 
. . i h and ildlife i i ion of 
ealt  and ef ge nformation  
ortland  . . ile 

. .

GEOGRAPHIC SCOPE
e toration work foc e  on the flood irrigated wet meadow  in the tri tarie  to the alhe r and arne  

Lake  incl ding il er reek  il ie  i er  lit en i er floodplain  and the o erall health of alhe r Lake. 
dditional foc  on riparian health of the lower il ie  and lit en i er  and il er reek tem  will al o 
e con idered. etland  within the arne  a in are con idered to e a high priorit  ha itat for migrator  and 

resident bird populations within 
the aci c l wa  a  identi ed 
in the ntermo ntain e t oint 

ent re wetland land cape  and 
pring migrator  priorit  area  
ntermo ntain e t oint ent re 

mplementation lan  . he 
planning area i  the arne  a in 
catchment ig re . riorit  
restoration areas within the 
planning area are foc ed on the 

alhe r arne  Lake  and their 
a ociated wetland  ig re .

ig re . arne  a in etlands 
Collaborative focus area
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ig re  arne  a in atchment

PLANNING CONTEXT
he e tent and di tri tion of flood irrigated wet meadow  and the i e and patial d namic  of alhe r Lake 
oth depend on ann al precipitation. iming and d ration of r noff i  affected  the nowpack acc m lation 

and melt. hile ann al weather i  npredicta le and alwa  ha  een  there are increa ingl  aria le pattern  
of precipitation related to climate change. Le  now and more rain ha e re lted in earlier pring fre het 
e ent  and le  late ea on r noff into alhe r Lake. ater management deci ion  will affect oth the 
e tent of flood irrigated wet 
meadows and the rate, duration, 
and timing of flooding of the 
floodplain meadow . t re 
water management deci ion  
will need to be informed by 
e pected change  to water 
supply and the limitations from 
changing condition .

PLANNING HORIZON
he trategic action plan 

pro ide  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  ird  enhancement 
of riparian conditions for 
wildlife and h  and f rther 
efforts to restore the aquatic 
health of Malheur Lake. 

ro ect  will e targeted for

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

 partner  recogni e that 
a  impro ed nder tanding of 
the Malheur Lake ecosystem 
and the drivers and conditions 
of flood irrigated wet meadow 
systems develops, recalibration 
of mid to long term trategie  
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.

 i  working to re tore and enhance health  land  and water while n rt ring an end ring r ral wa  of life that 
pport  and al e  wetland con er ation in the arne  a in. alhe r Lake and the alhe r ational ildlife 

ef ge ha e igni cance e ond the local area. hi  area ha  international igni cance for migrator  ird  and 
draw  people from acro  the co ntr . he following are the three o tcome   i  working to achie e.

OUTCOME 1. 
RESTORATION OF MALHEUR LAKE: RETURN TO CLEAR-WATER STABLE STATE

alhe r Lake ha  lo t m ch of the emergent and nearl  all the mergent egetation that made it ch 
an attracti e ne ting and rearing area for re ident water ird  h ngr  migrator  ird  and other wetland 
dependent wildlife. hen alhe r Lake had a ndant mergent egetation it pported p to  

reeding waterfowl and man  other a ian pecie . he c rrent condition i  t r id water with little emergent 
egetation and er  little mergent egetation. ecognition of thi  condition and ilding nder tanding of 

the proce e  that are keeping alhe r Lake in thi  perpet al degraded condition ha  refoc ed re toration 
trategie  in thi  action plan. e toring and taining wetland condition  and clear water ha itat to the e tent 

po i le i  the primar  goal for alhe r Lake. anaging the carp pop lation  reintrod ction of emergent 
egetation  and managing trate condition  to re tore mar h condition  are o ecti e  to mo e toward  

a clear water lake tem. he  ha  pon ored re earch clarif ing the potential for carp pop lation 
control  to e al ate the limitation  to emergent egetation e ta li hment  and other method  to red ce the 
er  high t r idit  of alhe r Lake. hro gh thi  impro ed nder tanding and knowledge  partner  are 

now de eloping trategie  to re er e the degraded condition  and impro e re toration cce . 

he c rrent trateg  i  to manage carp pop lation   directed har e t at lnera le location  and condition  
reestablish aquatic plants that provide both wind wave impact reduction and increase habitat resources 
for migrator  and re ident ird pop lation . ee ta li hment of emergent egetation ha  the potential to 
acc m late ediment and pro ide the topographic di er it  that wa  characteri tic of the mar h condition  
of alhe r Lake in the pa t. Lake re toration in the area at the entrance of the lit en i er and o thwe t 
portion of the lake  i  eing e plored. oncept  ch a  le ee con tr ction to i olate the area from the re t 
of the lake are eing con idered. olating an area will allow etter control of in a i e carp pop lation  and 
impro e water alit  condition . e toration in alhe r Lake will ha e  main component

1. e iew the ecolog  of alhe r Lake and it  water hed to integrate the new information coming from 
gro ndwater t die  carp pop lation t die  water chemi tr  t die  lake ph ical proce e  and 
treamflow information de eloped for the lit en i er and il ie  i er. hi  re iew will e ed to 

evaluate success of potential restoration alternatives and to identify critical uncertainties associated with 
the management opport nitie  with alhe r Lake.
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2. egin altering the tr ct re of the lake ed to recreate i land  and penin la  modeling the nat ral lake 
topograph  de cri ed in e ert . land  and penin la  act a  nat ral wind wa e arrier  
red cing the re pen ion of ediment into the water col mn on the leeward ide  which increa e  water 
clarit  and alit . he e ploration will e al ate the optimal n m er of i land  di tance etween the 
i land  and e pected water alit  change  a ed on modeling and pilot re toration t die .

. lanting nati e emergent egetation. ati e plant  ch a  ago pondweed and lr h will e 
tran planted or c lti ated in the area at the entrance of the lit en i er and o thwe t portion of the 
lake a ed on re earch o tcome  from ongoing re earch. t appear  that there i  a igni cant e i ting 
eed ank in the lake for emergent egetation. Limiting factor  to e ta li hment and per i tence will 

e al ate what management acti itie  ma  affect e ta li hment and per i tence.
. anip lating water alit . here are opport nitie  to manip late water alit   red cing the t r idit  

suspended sediment concentration, and nutrient concentration, and increa ing photo ntheticall  acti e 
radiation nece ar  for plant r i al and e pan ion. he a ilit  to o tain clear water from the lit en 

i er  will e tili ed. n addition to tarting with water with low t r idit  the re pen ion of ottom 
material and the concentration of pended ediment in the water col mn will e con idered thro gh 
flocc lation and ediment inding.

. anip lating carp ioma . a ed on modeling that occ rred d ring   carp ioma  target  for 
alhe r Lake ha e een e ta li hed with the nder tanding that carp are now part of the alhe r Lake 

system and eradication is not an option. Carp populations will be controlled within the area at the entrance 
of the lit en i er and o thwe t portion of the lake. he remo al of carp from the lit en i er and 
pre ention of their entrance to the ri er will e managed  e ta li hment of an electronic arrier. he 

arrier er e  two primar  f nction  pre enting carp from acce ing pawning ha itat in the lit en i er 
when alhe r Lake i  at low water le el  and allowing for carp remo al at congregation area  where the  
are attempting to ret rn to pawning area . ontin ed trapping and electro hocking of carp will help to 
reduce carp biomass.

. onitoring and adapti e management.  the nder tanding of the comple it  and changea le nat re of 
Malheur Lake evolves, the new information will be collected in a model or series of models that connect 
the interaction etween the ph ical and iological aria le  of alhe r Lake that help to demon trate 
c rrent nder tanding of opport nitie  and limitation  to management. onitoring will occ r thro gho t 
the re toration pro ect  to allow for adapti e management. e toration action  will e ad ted depending 
on the water alit  and plant re pon e  and the climate model pro ection .

he longe it  of thi  pro ect  and the potential need for f t re action  ha  een con idered. he i land  and 
penin la  that will e con idered to appro imate the nat ral topograph  that wa  pre ent when the alhe r 
Lake wa  f nctional and in a clear tate. t i  recogni ed that an  con tr ction of ph ical feat re  in the lake 
may be temporary structures. 
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CLICK TO LEARN MORE

alhe r Lake ha  lo t m ch of it  emergent egetation and a h ge ma orit  of it  mergent egetation d e to it  c rrent t r id tate. 
hoto  erem  ill  hillimage .com

 now gee e d ring earl  pring tili ing the ha ed and gra ed flood irrigated wet meadow .  
hi  i  a great e ample of what tcome  i  tr ing to achie e. hoto  arne  o nt  rancher  an o er pike.

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.

he goal of the  trategic action plan wa  to protect at lea t  acre  of pri atel  owned flood 
irrigated wet meadow . hi  o ecti e wa  deri ed from the ntermo ntain e t oint ent re  
mplementation lan and a ed on a ioenergetic anal i  of ha itat re irement  for pring migration 

of orthern intail a  identi ed in the orth merican aterfowl anagement lan. o date more than 
 acre  ha e een enhanced and con er ed thro gh irrigation infra tr ct re pro ect . lood irrigated 

wet meadow con er ation will en re that there i  a contin ed empha i  to pro ide flood irrigated pring 
migrator  ird ha itat thro gh targeted con er ation effort . anagement and di tri tion of water acro  the 
floodplain and the effect  of timing  d ration  and depth of water on plant comm nitie  ha e ecome cr cial to 
pro iding the de ired migrator  ird ha itat  that will tain the aci c l wa .

he arne  a in and northern reat a in generall  i  characteri ed  e tremel  high ear to ear 
weather ariation. egetation manager  ha e had to adapt to thi  aria ilit . limate change adaptation often 
in ol e  pro ecting f t re climate tra ectorie . ather than taking the tandard approach to climate change 
adaptation and pro ecting climatic impact  on plant  and animal  the r t effort will e to re iew weather 
pattern  o er the pa t  ear  and de elop in  for t pe  of ear . he initial foc  will e on winter 
weather and th  nowpack  which tend  to control water a aila ilit  for wet meadow  and pring weather 
which tend  to control plant growth on pland . in  might incl de good winter and pring precipitation  
poor winter and pring precipitation  good winter poor pring and poor winter good pring. eciding on 

in  will re ire literat re and data anal i  and di c ion  with egetation manager  that ha e ear  and 
ometime  decade  of local e perience and knowledge. nce peci c in  are de ned  pa t data will e ed 

to determine the di tri tion of ear t pe  within each decade    and . Looking at 
the pa t will help make ome prediction  a o t the f t re in di tri tion and trend . or e ample  nowpack  
ha e een declining ince the  and are pro ected to contin e declining well into the f t re.

r e ing landowner manager  how their management ha  changed in re pon e to low nowpack ear  
and what t pe of information or prediction  the  wo ld need to make f t re management deci ion  will 
be completed. The importance of this information is to learn what is needed to ensure individual ranches' 
economic ia ilit  while maintaining and con er ing their flood irrigated wet meadow eco tem . 

nder tanding hi toric h drolog  paired with wildlife r e  will e a al a le tool for land manager . 
 i  ringing together eld le el data  local knowledge of flood irrigated wet meadow comm nitie  

and continental cale cience on climate and anthropogenic dri en change  in wetland condition  to g ide 
conservation delivery.

tcome cce  will e a ed on how pri ate land practice  implemented a re the maintenance or 
enhancement of traditional flood irrigation practice  for the m t al ene t of forage prod ction and 
migrator  and re ident ird ha itat. hi  o tcome will e mea red ing c rrent ocial cience metric . 

dditional o tcome  incl de enhanced re ilienc  for wildlife ha itat and irrigated flood meadow agric lt ral 
practice  to climate change  impro ing infra tr ct re and re toring floodplain f nction.
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t the L  anch on the edge of rn   wild flood irrigation infra tr ct re impro ement  were made  like the addition  
of thi  new headgate  to etter manage water flow and irrigate eld  that pre io l  were not a le to e irrigated. 

hoto  erem  ill  hillimage .com

he arne  a in etland  olla orati e work  hard to engage mem er  
of the community and build trust. 

hoto  erem  ill  hillimage .com

OUTCOME 3.  
AWARENESS, ATTENTION, AND TRUST FROM MULTIPLE AUDIENCES.

ngaging the comm nit  with  re toration and management effort  oth locall  and e ond arne  
o nt  will ild greater awarene  garner attention  and deepen tr t a  a dience  engage in thi  

con er ation o rne . rowth in awarene  attention  and tr t will al o generate greater p lic pport and 
social license for actions to revive Malheur Lake 
a  management deci ion  are e plored  te ted  
and implemented. HBWC partners work with 
private landowners to provide tools and improved 
infra tr ct re to effecti el  manage flood irrigation 
for the ene t of their ine e  a  well a  ird 
and wildlife ha itat.  partner  are addre ing 
a comple  ocio ecological tem where there 
are man  and occa ionall  conflicting demand  
on water re o rce .  climate change affect  
water ppl  and a aila ilit  en ring etter 

nder tanding of the comple  interaction  of water 
ppl  timing and effect  of that on h man e  

a  well a  ecological proce e  i  critical in the 
de elopment of management approache  that can 
optimi e al e  for the comm nit .

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? 

he lo ed Lake  a in etland  e i t within the o thern regon orthea t alifornia  region  which 
i  a portion of the lo ed Lake  network within the northern reat a in ig re . o th central and o thea t 

regon ha e a erie  of wetland tem  that are important for migrator  ird . he lamath  arner Lake  
mmer Lake and alhe r Lake all ha e e ten i e wetland tem  managed for migrator  and re ident 

ird . ach area i  recogni ed  ome form of wildlife ha itat protection area lamath a in ational 
ildlife ef ge  arner Lake  rea of ritical n ironmental oncern  mmer Lake tate ildlife rea  

and alhe r ational ildlife ef ge . he arne  a in i  one of the large t lo ed Lake a in . lo ed 
Lake  a in flood irrigated wet meadow  are ecologicall  ni e high de ert wetland  that pro ide critical 
ha itat for n mero  migrator  and re ident ird pecie  a  well a  other wildlife. hi  region i  recogni ed 
internationall  for it  important migrator  ird ha itat. regon  lo ed Lake  a in etland  are a igni cant 
portion of the greater  comple  of wetland  that are critical to the million  of ird  tra eling along the 

aci c l wa  each ear. he  region  geograph  and ha itat ha  een de ned  the ntermo ntain e t 
oint ent re  and in the federal orth merican aterfowl anagement lan. he  recogni e  the 

 region a  one of two top priorit  area  in the ntermo ntain e t for wetland dependent ird  and it i  
one of the  highe t priorit  land cape  for con er ation for e eral rea on . t i  a rich mo aic of wetland  
wet meadow  and irrigated pa t reland  that pro ide critical migration and reeding ha itat for a m riad of 

orth merican ird pecie . he e wetland comple e  are an important part of the intercontinental aci c 
l wa . ithin the  region   of wetland ha itat i  located on pri ate land  mo t of which i  managed 

a  flood irrigated ha  and pa t reland.

lo ed Lake a in etland  repre ent a ni e chain of de ert oa e  that  a  an integrated network  pro ide 
a critical corridor of ha itat and food for water ird  thro gho t the ea on . lo ed Lake a in etland 
ha itat  incl de hallow lake  and mar he  wet meadow  and irrigated pa t reland .  recent anal i  
how  alhe r Lake a  eing affected  climate and h man water e onnell  et al.  . alhe r 
ational ildlife ef ge and other ite  within the arne  a in are critical for ea onal recreation which al o 

feed  arne  o nt  econom  each ear. he . . i h and ildlife er ice ha  doc mented o er  
ann al i itor  to the alhe r ational ildlife ef ge alone a renowned de tination for a id irder  and 
outdoor recreationists. 

an  of the managed wetland  and pa t re  in the floodplain of tri tarie  and lake  of the arne  a in 
are al o part of the itall  important ranching comm nit  that pport  the r ral econom  of arne  o nt . 

an  ranching ine e  are reliant on the ecological health of flood irrigated wet meadow  a  a critical 
part of their operation for the forage that the  pro ide. inall  the nfolding impact  of climate change 
ma  lead to a red ction in o erall water a aila ilit . hi  i  of gra e concern a  it i  et nknown how water 

carcit  will f rther alter the nat ral h drologic regime acro  the e en iti e ha itat . hi  concern  in 
tandem with water re o rce i e  in other important area  of the  wetland comple  lend added 

rgenc  to the importance of con er ation effort  concerning thi  ni e ha itat and it  relation hip with 
the area  water re o rce .
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SPECIES OF INTEREST SUPPORTED BY CLOSED LAKES BASIN WETLANDS HABITATS
n e timated  percent of migrator  ird incl ding o er  million water ird ann all  pa  thro gh the 

 region  which incl de  the arne  a in wetland .

pecie  incl de
1. o t of orth merica  now  lo er  reed in the region the interior pop lation i  not federall  li ted 

nder the ndangered pecie  ct t the coa tal pop lation i
2. o t of orth merica  eared gre e  long illed dowitcher  and all of the world  il on  halarope  

e the region d ring migration with phalarope  and gre e  ne ting in the lit en floodplain and alhe r 
Lake

. o t of the world  merican ocet  a ke tone pecie  e the region for an e tended po t reeding 
period  and o er  of thi  pecie  reed  in the reat a in

. o t of the world  hite faced i  reed in the reat a in

.  of ne ting greater andhill rane  in regon are fo nd in the clo ed lake  a in

. igrator  and re ident ird pecie  alike rel  on thi  ha itat

. he arne  a in pport  the large t pop lation of reeding o olink  in regon.

Figure 7. Spring 
migration wetland 
priority areas within the 
Closed Lakes Basin. 
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f partic lar importance i  ha itat for hore ird pecie  and migrator  ird  on the pring and fall migration 
path  along the aci c l wa . hi  region pro ide  a di er it  of food prod ction at different water regime  
thro gho t the ear  th  ea onal water condition  dri e ha itat f nction and prod cti it . dditionall  the 

arne  a in wetland  pport nati e h pecie  ch a  t i ch  and red and tro t. rrigation infra tr ct re 
i  eing pgraded with pro i ion  for h pa age for migrator  red and tro t e.

he wetland  of the alhe r ational ildlife ef ge are important to man  pecie  of wildlife. 

Priority Habitats
MALHEUR NATIONAL WILDLIFE REFUGE 

alhe r Lake and it  ad acent wetland  are critical ha itat for a wide ariet  of 
water ird  that pa  thro gh the area ia the aci c l wa . he lake pro ide  
ha itat for h eating ird  ne ting ha itat for d ck  and feeding ha itat for a 
ariet  of hore ird . he d on ociet  of ortland de cri e  the importance 

of the alhe r ational ildlife ef ge a

• alhe r i  important to the watch li ted e tern now  lo er  Long illed 
rlew  and ranklin  ll which e the lake.

• he alhe r ational ildlife ef ge pport  p to  of the world  pop lation 
of hite faced i  and igni cant reeding pop lation  of merican hite elican  

innamon eal  edhead and reater andhill rane the latter eing  of 
regon  reeding pop lation .

•  large portion of the entire pop lation of o  ee e e the alhe r Lake a  
a roo ting ite and rro nding pri ate land  d ring migration.
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•  igni cant proportion of the total pop lation  of reen winged eal  merican 
igeon  orthern ho eler  orthern intail  an a ack  and dd  ck e the 

area a  an important migrator  topo er.

• ring migration  on good water ear  alhe r Lake reg larl  pport  h ndred  
of tho and  of waterfowl. hi  incl de  e timate  of p to  now ee e  

 reen winged eal   allard   orthern intail   
orthern ho eler   an a ack   ing necked ck   Le er 
ca p  and  dd  ck .

• reeding pop lation  incl de p to  pair  of reen winged eal   pair  of 
orthern intail   pair  of l e winged eal   pair  of orthern ho eler   

pair  of adwall   pair  of merican igeon   pair  of 
an a ack   pair  of edhead   pair  of Le er ca p  

and  pair  of dd  ck .

• alhe r Lake pport  an intermittent reeding pop lation of 
alifornia and ing illed ll  the large t concentration  of 

the e pecie  occ rring in g t.

• p to  ing illed ll  ha e een recorded on alhe r 
Lake and rro nding area .

• p to  pair  of ranklin  ll  ha e ne ted at alhe r Lake 
and rro nding wetland .

• or ter  ern  reed on the alhe r ational ildlife ef ge  and p to 
 pair  of  

Caspian Terns have nested in Malheur Lake when water levels are ideal.

• p to  lack ern  reg larl  ne t at alhe r Lake.

• arne  and alhe r Lake  pport igni cant hore ird 
pop lation  e peciall  d ring migration in pring and fall. 

igration concentration  of p to  e tern andpiper  
 ectoral andpiper   Long illed owitcher   

il on  halarope   merican ocet  and  lack
necked tilt  ha e een recorded.

•

or ter  ern  reed on the alhe r ational ildlife ef ge  and p to 

• he e tern now  lo er i  the mo t common reeding hore ird at arne  Lake  and 
p to  indi id al  ha e een een there d ring the ne ting ea on. ring low water 

years these birds use Malheur Lake.

• rom  to  pair  of reat l e eron  and imilar n m er  of   reed and ne t on 
alhe r ational ildlife ef ge e er  ear in cattered colonie  tho gh mo tl  aro nd 
alhe r Lake. er  pair  of now  gret  ha e ne ted aro nd alhe r Lake.

• er  pair  of now  gret  ha e ne ted aro nd alhe r Lake.
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• he r t regon reeding record of attle gret al o came from alhe r Lake in 
the mid  when  pair  ne ted for a o t  ear .

• m er  of lack crowned ight eron  ar  widel  ear to ear  t generall  
a few h ndred pair  ne t on the alhe r ational ildlife ef ge  the ma orit  of 
them at Malheur Lake.

• merican hite elican  are poradic reeder  depending on water le el  in alhe r 
Lake  and p to  pair  ha e ne ted there.

• alhe r Lake i  a concentration point in winter for raptor  of man  pecie . er  o gh
legged awk   ed tailed awk   orthern arrier   merican e trel  and  ald agle  ha e 
been recorded on Christmas Bird Counts.

• alhe r Lake and wetland  pro ide ha itat for the large t reeding colon  of o olink  in regon.

alhe r Lake i  clearl  an o t tanding migration ite pro iding a nat ral alhe r ational ildlife ef ge 
for a diverse concentration of birds. Thousands of birders from around the world come to Harney County 
each ear to i it alhe r ational ildlife ef ge and take part in the migrator  pectacle. ccording to 
e ird  alhe r ational ildlife ef ge ead arter  ha  the highe t ird co nt in regon  with alhe r 

ational ildlife ef ge general  in econd. he alhe r Lake area ha   of the top  highe t all time ird 
lists on eBird.

alhe r Lake i  a concentration point in winter for raptor  of man  pecie . er  o gh

en with it  c rrent water alit  i e  alhe r Lake i  till a er  important nat ral wetland ha itat for ird . 
hoto  erem  ill  hillimage .com 

FLOOD IRRIGATED WET MEADOWS
he wet meadow tem in the il ie  i er floodplain i  al o an d on mportant ird rea.  de cri ed 
 the d on ociet  of ortland  he il ie  i er loodplain i  an area of flood irrigated meadow  and 

ha  land  etween rn  regon and alhe r Lake. he il ie  i er area wa  hi toricall  a hallow  low 
mo ing ri er tem of lo gh  and wale  inter per ed with meadow . n wet ear  the flooding ank  of the 

il ie  i er create  an e ten i e wetland tem in the alle .

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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ore ted and hr  dominated riparian area  thread thro gh the wet meadow  creating tr ct ral di er it  
and pro iding igni cant ha itat for wallow  and other mmer re ident  winter re ident  or migrant ird . 

pecie  of continental importance in the artner  in light orth merican Land ird on er ation lan include 
the illow l catcher  alliope mming ird  ed naped ap cker  Lewi  oodpecker  illow l catcher  

rewer  parrow  and reen tailed owhee.

e  ha itat threat  to the arne  a in
• Lo  and degradation of wetland ha itat  d e to dilapidated infra tr ct re and ina ilit  to ef cientl  

flood irrigate.
• Lo  and degradation of wetland ha itat  d e to con er ion from flood irrigation to prinkler irrigation or 

other land e  incl ding t not limited to re idence  olar farm  etc.
• ed ced ea onal water a aila ilit  eca e of altered nat ral h drologic f nctioning re lting from 

climate change.
• roliferation of in a i e common carp  wind re pen ion of ediment  in the water col mn  and altered 

n trient d namic  ha e altered the ecological condition  of alhe r Lake re lting in the per i tence of 
a t r id tate that igni cantl  red ce  egetation otherwi e a aila le a  ha itat and food for ird  and 
other wildlife.

• n a i e plant and macroin erte rate pecie  which can red ce food prod ction for nati e ird pecie .

CLICK TO LEARN MORE
andhill crane  and waterfowl tili ing the flood irrigated wet meadow  of the il ie  i er loodplain near rn  . 
hoto  erem  ill  hillimage .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 

he arne  a in i  the northern e ten ion of the orthern a in and ange ecoregion  o nded on the north 
 the l e o ntain  and to the o th  teen  o ntain. he arne  a in i  a lo ed Lake  a in that 

ha  no e ternal rface drainage. he lowe t point of the a in i  arne  Lake  a terminal lake that lo e  
water thro gh e aporation.  

• Geological Setting. he arne  a in i  a depo itional a in compo ed of all ial depo it  from the il ie  il er 
reek  and lit en i er tem . l o  lac trine depo it  from lei tocene Lake alhe r. ll the rock  in and 

near the arne  Lake and alhe r Lake  are of liocene or o nger age and incl de a hfall and a h flow t ff  
and t ffaceo  edimentar  rock  inter trati ed a alt flow  local acc m lation  of a altic er pti e material  
and road e pan e  of e eral different kind  of lei tocene and ecent r cial ediment  gro ndwater t d  

d i or  ommittee pre entation arch  .

• Groundwater Over-Appropriation. n the e ear  ince the de elopment of  trategic action 
plan  arne  o nt  ha  learned of igni cant o er  appropriation of gro ndwater in the a in. ecent 
h drogeological t die  are in preparation that will identif  a ifer  gro ndwater condition  and the 
gro ndwater dget  . he preliminar  information pre ented to the gro ndwater t d  
ad i or  committee indicate  the a in i  o t of alance for gro ndwater  a o t  acre feet
ear pre entation of ecem er  .  comm nit a ed integrated water plan i  eing de eloped and 

i  led  a  partner  the arne  o nt  ater hed o ncil in cooperation with arne  o nt  o rt. 
he igni cant o er appropriation of gro ndwater ha  een recogni ed a  a ke  area 

of concern and trategie  are eing de eloped with local ol tion  to addre  the e 
of the area  limited gro ndwater re o rce . he water plan will al o addre  rface 
water re o rce  and repre entati e  of  are acti el  participating to en re lake 
and wetland con er ation in e tment  to date are recogni ed d ring plan de elopment. he allocation and 
di tri tion of rface water co ld ha e a igni cant effect on flood irrigated wet meadow tem  and the 

i e and fl ct ation of alhe r Lake.

• Ecoregional Context. alhe r Lake and the il ie  loodplain are in the igh e ert etland  portion of the orthern 
a in and ange ecoregion. he igh e ert etland  are de cri ed a  he nearl  le el igh e ert etland  

ecoregion con i t  of high de ert lake  and rro nding wetland  that pro ide critical ha itat for ne ting and 
migrator  ird  and a ociated pland ird  and mammal . le ation arie  from  to  feet  to  
m . he ne te t red oil  are poorl  drained  and a in  collect water ea onall . ltho gh water le el  fl ct ate 
from ear to ear  lake  and wetland  in thi  region hold water more con i tentl  than on the co r e  etter drained 
oil  of the l ial Lake a in . edge  r he  lack grea ewood  t fted hairgra  mat m hl  meadow arle  

creeping wildr e  and e ada l egra  occ r in wetter area . rier area  pport a in ig age r h  oming 
ig age r h  il er age r h  l e nch wheatgra  a in wildr e  daho fe c e  h r er  needlegra  and 

cheatgra  an in a i e pecie . he region co er   are mile   km  in regon  incl ding the alhe r 
ational ildlife ef ge and land rro nding alhe r Lake  a  well a  e eral other wetland tem .   

• Terrestrial and Aquatic Ecosystems and Supported Species.  de cri ed in cological rioritie  and 
oal  within thi  doc ment  the wetland  of the arne  a in are a critical re o rce for a m ltit de of 

migrator  and re ident a ian pecie . long with the water ird  the wetland  comple  i  important to mall 
mammal  amphi ian  and reptile  and the tream  are important for cold water h primaril  red and 
tro t . ro ndwater dependent eco tem  incl de a n m er of in erte rate  ni e to the pring  and other 
gro ndwater dependent ha itat  in the a in.

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 eater  ha e ed alhe r Lake and rro nding area  for food  medicine  helter  
and pirit al centering for their people. he rn  ai te ri al o ncil recogni ed the pirit al and c lt ral 
importance of alhe r Lake and it  c rrent and hi toric horeline to the rn  ai te ri e  and that the e 
location  hold in al a le  irreplacea le  and endangered a pect  of o r c lt ral heritage  in e ol tion 

. he rn  ai te ri al o ncil al o recogni e  alhe r Lake and it  c rrent and hi toric horeline  
water hed  and iew hed a  traditional c lt ral propertie  each with n mero  acred loci incl ding hi toric 
and contemporar  pirit al e t ite  acred ite  and other important c lt ral ite . ig re  how  the 
traditional territor  of the rn  ai te tri e in the arne  a in area.

Figure 8. Burns Paiute 
traditional area Map for 
the Harney basin region. 
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r trapper  came thro gh the arne  a in in the  taking ea er from the il ie  i er and other 
tream  in the a in. ea er  were mo tl  trapped o t of the e area   the . ettler  pa ed thro gh 

the area headed to the illamette alle  in the . rm  e ploration of the area in the  led 
to the e ta li hment of arm  o tpo t  fort  in the area  and along with ettler  led to the pro ocation of 
ho tilitie  with the nati e people. Large ranch intere t  from alifornia came north to e the mmer range  
fo nd in the arne  a in. anche  were e ta li hed where wet meadow  from pring flooding pro ided 
a ndant forage. arl  water management incl ded preading the pring water to a  m ch land a  po i le 
Lang ton  .

ome teader  egan mo ing into the a in in the . he alhe r ational ildlife ef ge wa  
e ta li hed in  and incrementall  added to it  pre ent i e of  acre  aro nd alhe r and arne  
Lake . ig re .

n  re ident l e  . rant created the alhe r ndian e er ation  e ec ti e order. er time the 
re er ation wa  red ced and eliminated in . ome  acre  of allotted land are owned  indi id al 
tri al mem er  and the rn  ai te ri e p rcha ed a acre ite near rn  in . he ri e wa  
identi ed a  a federall  recogni ed tri e  e ec ti e order in  and the land  p rcha ed earlier were 
recogni ed a  re er ation land .
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ig re . alhe r ational ildlife ef ge o ndar  map. 

CULTURAL 
arne  o nt  ha  a pop lation of aro nd  people with the median age of . t i  a predominantl  white 
a ca ian pop lation  white and a o t  merican ndian . ome owner hip in 

the area i  aro nd  and the median propert  al e i  a o t .  
o rce  http www.homefact .com demographic regon arne o nt .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  o nt  i  the tenth large t co nt  in the . . in term  of land ma  at  are mile  with t 
 people. hi  a t land cape i  made p of  p lic land  managed  ario  go ernment agencie .

ig re . Land owner hip for arne  o nt

n  iew the c lt re of r ral arne  o nt  i  one of elf reliance  determination  re ilience  ol nteeri m  
and taking care of each other. t i  al o a c lt re where a local landowner might a  h  e onl  een here 

 ear  or o  which i  a ign of the re pect gi en to tho e who come from familie  who ha e re ided in the 
area for generation  working on and caring for the land. here i  a common entiment among local  that we 
can do thi  together  de pite difference  and ercel  held independence.  a comm nit  that ha  weathered 
hard time  in the pa t  there i  a re ilient pirit deepl  em edded in arne  o nt  r ral c lt re that ring  
determination and optimi m to new challenge .

t i  al o a place where landowner  who manage their own land  nder tand the choice  and deci ion  the  
make ha e an impact on the comm nit  a  a whole. t i  thi  r ral c lt re that ha  made working together 

ch an effecti e tool for ol ing pro lem  in arne  o nt .  eter alker hare  in hi  ook age r h 
olla oration  n a nation taggering to nd it  center of gra it  arne  o nt  pro ed the power of a 

comm nit  that know  how to work together.
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OPPORTUNITY

NEW NATURAL RESOURCE ECONOMY 

er the la t  or more ear  there ha e een o t tanding ad ance  in arne  o nt  toward 
implementing en ironmentall o nd  ecologicall  a ed eco tem management thro gho t the 
region ing a colla orati e model. here al o ha  een a hift in arne  o nt  to em race gra root  
economic de elopment trategie  and i arne  pport nit  olla orati e  an economic colla orati e 
con ened   i  ilding on thi  intere t 

 intentionall  de eloping pathwa  for 
entrepreneurs and small businesses within the 
natural resources restoration and conservation 

ector. pport nitie  are ripe a  arne  o nt  
i  ni el  located to capitali e on the area  
land a ed econom  and m ltiple colla orati e 
effort  are coming together to ol e the e 
comple  i e .

ECONOMIC
mong regon  mo t par el  pop lated r ral co ntie  arne  o nt  face  common economic challenge  
eca e it i  a comm nit  trongl  tethered to it  ranching  logging  and mining pa t. e eloping new 

economic opport nitie  that maintain the nat ral alance and integrit  of the land cape contin e  to e a 
ma or challenge. gric lt re and ranching ha e een a tead  ack one of the local econom  for generation . 

he e pan ion of gro ndwater irrigated agric lt re ha  contri ted to accelerated gro ndwater depletion that 
limit  f t re growth and de elopment. here i  al o a hift in generational intere t  where o ng farmer  and 
rancher  are no longer g aranteed to take o er their famil  ine  eca e the  eek other career path  or 
leave the area for opportunities elsewhere.

Like o man  r ral regon comm nitie  arne  o nt  wa  once home to a ooming tim er ind tr . t 
ri ing co t  increa ing reg lation  and a range of other factor  ha e completel  eroded thi  ind tr  o er the 
ear . he nal clo re of the Lo i iana aci c l m er mill in  led to emplo ment and income hortfall  

for which no large cale or ingle o rce replacement ha  een fo nd. he e factor  and other  ha e led to the 
cla i cation of arne  o nt  a  one of regon  op i e i tre ed o ntie   ine  regon. hile the 
n m er of o  in regon ha  grown more than  in the la t  ear  the  ha e fallen igni cantl  in arne  

o nt  where there are  fewer li ing wage o  in the region now er  in  regon f ce of conomic 
nal i  . arne  o nt  nemplo ment rate at .  i  almo t do le the tate rate of . . t 

the c rrent time agric lt re amo nt  to nearl   of the emplo ment in the o nt . he gric lt ral en  
of  how  cattle and ha  prod ction a  the dominant agric lt ral prod cer  in the area. he p lic ector i  
a primar  emplo er acco nting for ome  of the o  in arne  o nt . ird iewing in the a in acco nt  for 
ome  o  and ome  ann all  to the o nt  air et al.  .
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8. Conservation Needs and Opportunities

Conservation Need
he arne  a in wetland  and alhe r Lake con tit te a continentall  igni cant re o rce for migrator  
ird . hi  area i  a critical part of the aci c l wa  a  doc mented in the orth merican aterfowl lan 

and identi ed a  one of the area  of greate t continental igni cance to orth merican d ck  gee e  
and wan  . . i h and ildlife er ice  . he arne  a in wetland  are part of  that i  an 
e tremel  important pring taging area for waterfowl and water ird . hro gh alteration of flooding pattern  
the onner nd lit en and il ie  i er floodplain  had a t flooded wetland  ed  migrator  ird . he 

alhe r  d  and arne  Lake  comple  were glo all  important ird area . he water clarit  of alhe r 
Lake ha  declined igni cantl  o er the pa t thirt  ear  re lting in alhe r ha ing e tremel  t r id water. 

on e entl  emergent and mergent egetation ha  een red ced or eliminated. ird ha itat and ird e 
of alhe r Lake ha  dimini hed igni cantl  with appro imatel   lo  of re ident waterfowl.

here are e eral factor  impacting floodplain wetland ha itat  and the water clarit  of alhe r Lake. hange  in 
riparian health  increa ed in a i e pecie  eld le eling and con er ion to pi ot irrigation ha  affected the flood 
irrigated wet meadow . n thi  emi arid en ironment  one of the large t con er ation concern  i  the demand for 
irrigation water. ncrea ing irrigation demand in the face of increa ing fre enc  and inten it  of dro ght ha  p t 
e ere limitation  on water re o rce  in the a in. tdated and failing irrigation infra tr ct re that do not allow 

for effecti e rface water management are eing addre ed   partner .

Malheur Lake
CLICK TO LEARN MORE

Malheur Lake, once one 
of the large t fre hwater 

mar he  in orth merica 
and an important reeding 

area for numerous 
shorebird species, is now 

in a turbid state. The 
water i  m rk  egetation 

is limited and nonnative 
common carp thrive. 

hoto  erem  ill  
hillimage .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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alhe r Lake i  a large   ha  hallow a g. depth  .  m  ma  depth  .  m  pol mictic  terminal 
lake endorheic a in  wetland lake tem with two ma or fre hwater inp t  the il ie  and lit en i er  
 iller   illiam  et al.  . alhe r Lake i  located within the alhe r ational ildlife ef ge  

which i  managed  the . . i h and ildlife er ice. alhe r Lake wa  once one of the large t fre hwater 
mar he  in orth merica  er ing a  an important tran itional area for migrator  d ck and gee e pecie  

reeding area for n mero  hore ird pecie  and ha itat for re ident pecie  e ert   ornel   
 . rrentl  the a atic eco tem of alhe r Lake i  highl  t r id  with a lack of mergent and 

emergent egetation  high le el  of n trient  and pended ediment  in the water col mn  and dimini hed h 
a em lage dominated  the non nati e enthi oro  common carp Cyprinus carpio).

 ma or foc  in the ecolog  of hallow lake  i  on proce e  that determine whether a hallow lake ch a  
alhe r Lake e i t  in one of two alternati e ta le tate  clear or t r id. lear tate  are characteri ed  

an abundance of aquatic macrophytes, diverse aquatic biota, low water column nutrients and phytoplankton 
ioma  wherea  the t r id tate i  characteri ed  the oppo ite cheffer et al.   cheffer  arpenter  

 an en et al.  .  hift from a clear to a t r id tate can e ind ced  e eral ph ical or 
ecological factor  and interaction  among them  incl ding climatic dri er  n trient fl e  h drologic 
aria ilit  iotic in ader  and lo e  of nati e pecie . he e factor  can al o increa e the tem  

re i tance to a hift etween tate  ia reinforcing feed ack loop  arge  et al.  . dentif ing the 
mechani m  that maintain the t r id tate and determining how to effecti el  change condition  to e ent all  
hift the hallow lake ack toward  the clear tate. herefore  o er the la t i  ear   ha  tili ed 

a com ination of hi torical literat re re iew  tem  modeling  and eld re earch to pro ide a greater 
nder tanding of the dri er  of t r idit  in alhe r Lake and demon trated the ef cac  of m ltiple re toration 

alternati e  targeted at hifting the a atic eco tem from a t r id to a clear tate.

ir t  tili ed tem  modeling to in e tigate the non nati e carp pop lation. he re lt  demon trated 
that re toration action  in the form of carp control olel  targeting the ad lt life tage commercial har e t  
will likel  e in f cient at ppre ing and maintaining the carp pop lation elow the de ired  kg ha 
h pothe i ed to e the thre hold at which waterfowl prod cti it  wo ld increa e ia the reco er  of lake 

clarit  and a atic egetation  ili i et al. . he dif c lt  in changing the lake condition   carp har e t 
alone i  d e to the carp pop lation e hi iting compen ator  den it  dependence  in which demographic rate  
hift in re pon e to pop lation den itie  ear on  ear on et al.   e er et al.   o e et al.  

. hi  mean  that a  carp are har e ted  their reprod ction increa e  making pop lation control dif c lt 
 har e t alone. he e im lation  demon trated that management action  directed at ppre ing the 

carp pop lation  ho ld target m ltiple life tage  to o ercome the e compen ator  re pon e . rthermore  
modeling al o demon trated that the highl  aria le en ironment of alhe r Lake lake le el fl ct ation  
i  likel  a igni cant factor affecting the carp pop lation with lower lake le el  red cing the pop lation and 
higher le el  re lting in higher carp pop lation . hi  affect  the a ilit  for manager  to impo e mortalit  
rates via removal efforts.

he re lt  of the alhe r Lake tem modeling gge t that lake fl ct ation  dri en  en ironmental 
aria ilit  dri e the carp pop lation in alhe r Lake  with lake le el fl ct ation  re pon i le for the carp 
ioma  nat rall  falling elow the critical thre hold  kg ha   of the ear . owe er  alhe r Lake 

ha  maintained the t r id tate d ring the e ear  and f rther modeling effort  more roadl  foc ed ha e 
demon trated that wind wa e re pen ion ig re  wo ld likel  maintain the t r id tate ig re  in 
the a ence of carp. or in tance  the modeling demon trated that wind wa e re pen ion i  dri en  oth 
ph ical and en ironmental factor  i.e.  water depth  wind fetch  and wind peed  ig re  and therefore  
restoration treatments such as wave reduction barriers could be used to decrease the overall suspended 
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ig re   i al demon tration of wind fetch and wind peed. 
ig re    i al demon tration of a t r id water col mn  in which pended ediment re pended  the acti it  and mode of feeding  the 

carp and the wind wa e re pen ion. hi  image al o how  how the photo nthetic acti e radiation i  e ting i hed within  inche   cm  of 
the water column. 

ig re   i al demon tration of wind hear tre . ind hear tre  i  the energ  e erted at the ediment water interface.  the wind hear 
stress increases, more sediment is suspended into the water column.

ig re   wind wa e re pen ion model o tp t demon trating the a erage pended ediment concentration  mg L  for each cell 
thro gho t alhe r Lake.

ig
re 

ig
re 

ig
re 

ig
re 

ediment concentration and increa e light in the water col mn. ollecti el  the e re lt  reinforce the notion 
that f t re re toration action  in alhe r Lake m t e more roadl  foc ed i.e.  tem  per pecti e . t 
i  recogni ed that there are alternati e ta le tate  for hallow lake  and nder tanding the condition  that 
mo e condition  toward  clear water or t r id water will impro e management deci ion  cheffer et al.   

an en et al.   illiam  .

ecogni ing that there are alternati e ta le condition  of clear water or t r id water  the pre ence and or 
a ence of a atic macroph te  emergent and mergent egetation  ig re  i  the main dri er that 
ta ili e  either of the tate  clear t r id  in perpet it . or in tance  a atic macroph te  red ce wind 

dri en ediment re pen ion ig re  ia hortening the effecti e wind fetch ig re  and ettling the 
ediment which e entl  red ce  internal pho phor  loading and promote  the e ta li hment of enthic 

algae orppila et al.   hang et al.  . he e ta li hment of enthic algae f rther remo e  n trient  
from the water col mn and decrea e  the cepti ilit  of ediment to wind re pen ion hang et al.  . 

rthermore  a atic macroph te  pro ide tr ct ral ha itat for ooplankton ig re  increa ing their 
negati e effect predation  on the ph toplankton ioma  ig re  which f rther increa e  water clarit  

imm   o  . La tl  a atic macroph te  take p n trient  a aila le in the water col mn  relea e 
allelopathic chemical  and o idi e ediment  all of which decrea e the amo nt of pho phoro  a aila le to 
ph toplankton  f rther red cing ph toplankton ioma  and increa ing water clarit  i m nder enet al.  

 arpenter et al.   imek et al.   illiam  . n the conte t of alhe r Lake re toration  
a atic macroph te  while generall  de cri ed for their ene t a  ha itat to re idential and migrator  ird 
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ig
re 

ig
re 

ig re   i al demon tration of emergent and 
mergent egetation. 

ig re :  i al demon tration of ooplankton.  
ig re   i al demon tration of ph toplankton. 

ig
re 

atic macroph te  ha e generall  een identi ed a  an important tem ta ili er  emergent egetation 
ma  ha e peci c importance to alhe r Lake. or in tance  emergent egetation e.g.  lr h  cattail  etc.  
can act to di ipate wa e energ  in hallow lake  decrea ing the wind  force  and limiting re pen ion of 

ottom ediment . he rigid tem  of emergent egetation di ipate  the effecti e t r lence  and lower the 
fre enc  of re pen ion e ent  orppila et al.  . mergent egetation ha  al o een hown to ha e a 
large effect on red cing internal pho phor  loading  with emergent egetation decrea ing loading   mg
m d orppila  rminen  . arp ha e not een demon trated to ha e a deleterio  effect on emergent 
egetation. an  t die  ha e demon trated the negati e effect carp ha e on mergent egetation oth 

directl  and indirectl  ri elli   Lo gheed et al.   iller  rowl   at aki et al.   e er 
 rown  . nlike mergent egetation that i  ad er el  affected  carp  emergent egetation ho ld 
e a le to per i t e en in the pre ence of carp and di ipate wind energ  and potentiall  promote fa ora le 

growing condition  for mergent egetation d ring ear  co pled with carp management treatment .

he e nding  led  to cond ct a hi torical re iew of the alhe r ational ildlife ef ge literat re  
demon trating that emergent egetation once occ pied  to .  of the rface area in the two main 

nit  of alhe r Lake we t and central nit  re pecti el  e ert   pencer  . ring the  
alhe r Lake increa ed to a lake area of   ha a erage lake area   ha  with a ma  depth of  

.  m a g ma  depth  .  m  e ceeding all pre io l  in tr mented recording  o tetler  artlein  . 
he e flood  in ndated the pre io l  ro t emergent egetation tand  for an e tended period nder depth  

at which the  were not a le to r i e. nce the flooding ided  alhe r Lake wa  de oid of emergent 
egetation e cept for a narrow area aro nd alhe r Lake. t ha  een h pothe i ed that the lo  of emergent 
egetation  peci call  the rooted tr ct re  that act to ec re the ediment i  wh  alhe r Lake i  now highl  

cepti le to wind re pen ion amilton et al.   pencer    .

pecie  i.e.  material  food  helter  etc.  al o act a  a tem ta ili ing mechani m that i  cr cial for the 
establishment and maintenance of the clear state.
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hile o r modeling ha  identi ed the o tp t aria le  to e addre ed for the management of the carp 
pop lation and wind wa e re pen ion in alhe r Lake  we now recogni e that to o ercome the moment m 
of the reinforcing feed ack loop  p lling alhe r Lake toward  the t r id tate  a large cale tran formati e 
effort i  nece ar  incorporating a com ination of carp ppre ion  wind wa e ppre ion  and re toration 
of emergent egetation  to not onl  flip the c rrent tate  t al o maintain the clear tate in perpet it  

illiam   ate  et al.   ear on  ear on et al.  . 

Flood Irrigated Wet Meadows
CLICK TO LEARN MORE

lood irrigated wet meadow  in the arne  a in pro ide ha itat for re ident and migrator  ird  a  well a  ha  for local cattle ranche . 

hoto  erem  ill  hillimage .com

n the original  trategic action plan for  con er ation target  for pring migrator  ird ha itat 
were established on the basis of orth merican aterfowl anagement lan pop lation target  for northern 
pintail in the  region and . . eological r e  ioenergetic  modeling to calc late ha itat acre  needed 
to pport the target pop lation. t wa  e timated thro gh the e modeling effort  and eld t die  that e al ated 
the foraging al e of flood irrigated ha itat  to the principal waterfowl ing them  that a minim m of  
acre  of flood irrigated wet meadow ha itat i  nece ar  to pport target pop lation  for thi  pecie  and 
c rrentl  the minim m acreage i  met t maintaining and enhancing acre  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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ring pring migration  the il ie  i er floodplain pport  high n m er  of migrant waterfowl.  t d  
cond cted  the  in the late  and earl   fo nd that  percent of the waterfowl e in the 

arne  a in occ rred on the pri ate land  of the floodplain d ring the pring. cienti t  from the . . eological 
r e  ha e doc mented the importance of ch flood irrigated area  in o thea tern regon and northea tern 

alifornia  the e area  pport a o t  percent of the aci c l wa  pintail  d ring pring migration iller et 
al. . ore recentl  the dependence of pring migrating da ling d ck  mo ing thro gh the regon  
wa  f rther reinforced  tracking migration topo er  of innamon eal ackell et al.  .

orthern intail  a  well a  mo t other waterfowl  aw a harp decline in n m er  in the late  and earl  
. r ani ation and change  in agric lt ral practice  thro gho t the continent created a ha itat de cit. 

hi  de cit in con nction with continent wide dro ght condition  in the  and  led to the dden 
decline of the e migrator  ird . hile there ha  een a reco er  of n m er  the threat  remain with changing 

climate and irrigation con er ion. 
merging re earch i  demon trating a 
trong correlation etween orthern 
reat a in nowpack and reeding 

success in the northern prairies, 
presumably a function of snowmelt and 
resources made available on seasonal 
wet meadows.

ithin the aci c l wa  management 
region  there are  area  of 
concern named in the . he 
intermo ntain we t contain  i  
of the e region   . 

 named the reat alt Lake 
and the  region  a  their two 
top prioritie  in their  plan. t 
i  e timated that a o t  of the 

orthern intail  continental pop lation 
e  the aci c l wa . f tho e 

ird  appro imatel    of the 
continental pop lation  pa  thro gh 
the  region efore heading north 
either following the ockie  or we t of 
the a cade   le ke  and regor   

 ig re . t i  the food re o rce  
in the flood irrigated pa t re and ha  
land that keep  the e ird  ret rning 
ann all  eatt  et al. . 

ig re  pring migration ro te   trateg  categor  of ad lt female orthern intail  
tagged in the northern entral alle  of alifornia d ring ecem er an ar  and 

tracked ann all  thro gh g t each ear  ichael . iller  .
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ore recent e al ation  of wetland change in the o thern regon  e ada  ea tern alifornia area  ha e 
f rther doc mented the importance of pri atel  managed wetland  onnell  et al. . he a thor  
concl de  attern  indicate pri atel  owned flood irrigated ha  meadow  r t ettled in the late  
for their per i tent water re o rce  a der  remain a ma or dri er of ha itat a ndance ea onall . 

a  meadow ite  were ni e in that the  were con ned to riparian floodplain  and lowland .  oda   
of nowpack dri en wetland  occ r on pri atel  owned agric lt ral land  and of all irrigated land  onl   
pro ide thi  critical wetland al e onnell  et al. . he flood irrigated wet meadow  of the arne  

a in are part of thi   irrigated agric lt re footprint. he large percentage of that footprint that fall  nder 
pri ate owner hip i  part of what make  con er ation effort  of wet meadow ha itat  o comple  from a 
socioeconomic standpoint.

he e al ation of wetland h drolog  ing Land at imager  ha  de eloped a tool to e al ate the h droperiod 
of wetland  at a cale ef l for connecting plot data with a in cale pattern . a t  effort  to 
doc ment the plant comm nitie  that e i t in flood irrigated wet meadow  and the ird pop lation  that 

tili e them  can now e e al ated thro gh the len  of ea onal water per i tence on the land cape to link 
surface water presence, plant communities, and wildlife use.

ig re   . droperiod data i  eing ed to help with land management. hi  i  one e ample of ome data howing the h droperiod  
on the il ie  i er floodplain. ean . ink temporar  flood month  green ea onal flood  and month  l e emi perm 
wetland flooded month . ro ided  atrick onnell  .
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onnell  et al.  concl ded that to maintain migrator  pathwa  land manager  m t maintain d namic 
wetland tem . r nding  empha i e the oint role of p lic pri ate wetland re o rce  in pporting 
migrator  water ird . hile the foc  of thi  work i  placed on waterfowl  o tcome  are applica le to 
con er ation of all migrator  water ird pecie . n arid land cape  prediction  of increa ed climate aria ilit  
are likel  to inten if  re o rce ottleneck  e.g.  fall migration  triggering temporal mi matche  in wetland 
flooding and energeticall  demanding migration e ent  e.g.  aron et al. . o ol ter land cape 
re ilienc  we enco rage de elopment of con er ation trategie  that maintain wetland f nction aligned with 
migrator  water ird need  and timing.

he empha i  on managing water e for a ariet  of o tcome  ch a  plant comm nit  compo ition  
rface water per i tence and timing and ma im m prod cti it  ha  ecome a igni cant dri er of trategie  

for f rther con er ation of wet meadow tem . he work of the la t few ear  ha  foc ed on ilding 
nder tanding of egetation h drolog  relation hip  thro gh the con tr ction of tate and tran ition model  

where the dri ing factor i  h drolog . e toration work ha  primaril  foc ed on impro ing water management 
infra tr ct re to pro ide a win win cenario where pri ate landowner  gain greater management fle i ilit  
of water di tri tion  red cing the threat  of con er ion to alternati e land e . he work ha  led to a more 
holi tic iew of the h man de elopment acti itie  that ha  changed water di tri tion acro  the il ie  i er 
floodplain ig re .

ig re 
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ig re  il ie  i er loodplain lteration  
  imager  

l e dot  rface con e ance infra tr ct re.

ed dot  rface con e ance o tr ction  
could be roads, levees, etc.

reen dot  nknown whether there i  
infrastructure (culvert) or not.

ellow dot  dam or di er ion infra tr ct re.

l e dotted line  hi torical channel  that are 
no longer acti e.

ed line  pected drain ditche .

olid line  re pecti e tream tem  a ed 
on interpretation, separated by color.

i ot  a  the  emerge on oogle arth 
imager  acro  a time cale from pre  
thro gh po t  tarting in ellow and 
tran itioning thro gh a a  green  ellow  
orange  red  gre  and white a  time goe   
with white eing onl  a few ear  old.

 i  working to gain a more comprehen i e nder tanding of the comple it  of water flow acro  
the altered floodplain thro gh e eral a en e . hi  work will help identif  re toration opport nitie  and 
limitation . or e ample there i  no map of all the c rrent infra tr ct re in the a in. an  road  ha e 

nder i ed c l ert  flowing nder them that are changing the wa  water flow  acro  the land cape. earl  
all of the floodplain area of intere t i  on pri ate land  it will re ire con idera le effort and partner hip  to 
impro e and re tore nat ral h drolog  where fea i le. ig re  

HOW WILL CLIMATE CHANGE AFFECT THE HARNEY BASIN?
t i  highl  po i le that the impact  of climate change will affect the ef cac  of re toration trategie  and

or re ire f t re adaptation  a  condition  e ol e. ort natel  there ha  een igni cant e al ation of 
the potential effect  of climate change on wet meadow tem  onnell  et al.   aig et al.   
and alhe r Lake carp management ear on et al.  . n a re iew of the effect  of climate change on 
water ird  aig et al  tate  egional water management trategie  will need to con ider the mo aic 
of water need  thro gho t the ann al c cle in order to fore tall lo  of critical reeding gro nd  and a 
hemi pheric migrator  pathwa .  he re ned nder tanding of the arne  a in ecolog  and h drolog  of 
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the e critical eco tem  ilt o er the la t few ear  will ena le the de elopment of re toration trategie  
that can e readil  adopted  water er  to ild re ilience into the changing wetland tem .

Malheur Lake and Climate Change
alhe r Lake i  a large terminal lake  which e hi it  large ann al lake fl ct ation . or in tance  in the 

pa t alhe r Lake fl ct ated from   ha in  to   ha in  ig re . he fl ct ation  in 
lake area are primaril  dri en  precipitation r noff and e apotran piration ard   amilton et al. 

. recipitation fall  primaril  a  now and acc m late  in the teen  and l e o ntain  and melt  
in the pring and earl  mmer. noff enter  alhe r Lake ia the il ie  and lit en i er  which drain a 
total area of   km  amilton et al. . alhe r Lake i  located within the reat a in region of the 

nited tate  where climate change pro ection  predict a decrea e in the ann al now water e i alent  
decrea e in   mid cent r  in aci c orthwe t  a  et al.   and more fre ent dro ght condition  
low pring nowpack  L te et al.  which in t rn  will likel  red ce the i e of alhe r Lake alton et al. 

 ote et al.   n der et al.  .

ig re . ap of alhe r Lake  located within the alhe r ational ildlife ef ge in o thea tern regon. he dark gra  region depict  the 
ma im m lake area e tent in    ha  the gra  region depict  the a erage fall lake area   ha  and the light gra  region depict  
the lowe t lake area e tent in    ha . 
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 recent t d  on the effect  of climate change on  wetland  o er the pa t  ear  onnell  et al.  
 nd  a igni cant lo  of wetland  peripheral to alhe r Lake  and lo  of lake area . 

ltho gh the e g re  are e peciall  high a  a re lt of a record flooding and precipitation d ring the 
r t ear of thi  t d   the decline of wetland  o er the la t  ear  in the arne  a in  mirror  

wetland trend  in other nowpack dri en clo ed a in  in the orthern reat a in. he e change  are 
correlated with igni cantl  increa ed e apotran piration  a mode t decrea e in nowmelt e i alent 
and precipitation o er the  period. ll thi  recent information highlight  the need for etter 
local information on peci c impediment  to wetland con er ation  ch a  the correlation etween 

nowpack and rface water a aila ilit  and timing and help  to direct  work to ild wetland 
eco tem re ilience thro gh re toration and impro ed water management tool  to infl ence h drolog  
and associated habitat characteristics.

 decrea ed nowpack and nowmelt occ r  d e to climate change  alhe r Lake will likel  ha e le  
rface area o er time. oncern  of the impact  of climate change thro gho t the reat a in on terminal 

lake  incl de the potential of traditional fre hwater lake  hifting toward  aline lake  and e i ting aline 
lake  ecoming h per aline lake  aig et al.  .

ig re  dro climatic relation hip  in dr  
tem . ociation  of climate aria ilit  

with wetland water type (fresh, saline and 
h per aline  and the connection to peci c 
migrator  water ird life hi tor  tage . he 
relationship between wetland type and climate 
illustrates the contraction of variability in 
wetland t pe d ring wet l e wedge  and 
dr  orange wedge  ear .  hift  contin e 
toward a warmer, drier climate, the diversity of 
wetland t pe  will tran form. aken from aig 
et al  .

he generall  drier condition  e pected in the f t re ma  decrea e carp ioma  which will make carp 
pop lation  ea ier to control  howe er  thi  ma  not compen ate for other negati e impact  of climate change 
on the a atic eco tem ear on et al. . rier condition  ma  re lt in de iccation of what little 
emergent egetation pre entl  e i t  in alhe r Lake. hi  co ld f rther e acer ate the alread  igni cant 
wind fetch pro lem that igni cantl  contri te  to poor water alit  ear on et al. .
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Flood Irrigated Wet Meadows and Climate Change

hite faced i  are commonl  een foraging in the wild flooded wet meadow  of the arne  a in.  ring  illed g ll earche  for food from the air.

hoto  erem  ill  hillimage .com

nowpack dri en wetland tem  appear to e more lnera le to climate change than mon oonal 
wetland  in the o thern end of the entral and aci c l wa  onnell  et al. . nowpack dri en 
wetland  are facing f nctional red ction  and lo e  a  a re lt of climate change.  pre io l  noted  
pri atel  owned wet meadow  compri e the ma orit  of wetland acre  in clo ed a in . n e tment  on 
pri ate land  will e critical for the f t re of wetland eco tem . o addre  changing climate condition  
the partner hip will e pand comm nication  with pri ate landowner  to e information de eloped from 
the tate and tran ition model  of wet meadow tem  in managing irrigation water. he ongoing arne  

o nt  comm nit a ed water planning effort will e an opport nit  to ad t allocation of rface 
water ing the information on the appropriate timing  depth and d ration of flooding that optimi e  ird 

e and pa t re prod ction. dditionall  tool  for pri ate landowner  to nder tand the effect  of water 
e on plant comm nitie  and impro ed water management infra tr ct re can a i t in the management 

of rface flood water . o co nter the effect  of igni cantl  increa ed e apotran piration  mode t 
decreases in snowmelt equivalent, and precipitation in the catchments tributary to Malheur and Harney 
Lake  will re ire caref l con ideration of water di tri tion d ring the pring fre het . lood irrigation in 
the arne  a in i  cond cted on an owner hip a i . ach landowner maintain  and manage  their own 
irrigation tem  th  ad tment  to the ilt infra tr ct re are indi id al deci ion . owe er  m ltiple 
pro ect  will e re ired to allow for effecti e water management. ew tool  and model  will inform 

trategie  that can identif  where pro ect  can e de eloped and implemented to a re flooding of core 

https://jhillimages.com/
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area  critical for oth ha  prod ction and ird ne ting and feeding. he election of irrigation infra tr ct re 
pgrade  and other pro ect  to impro e flooded ha itat  will foc  on retaining re ilienc  of the e critical 

seasonal wetland habitats.

ince the flood irrigated wet meadow  are managed  pri ate rancher  the foc  of o r effort  i  to pro ide 
information in a wa  that can infl ence their deci ion making ketch et al.  .  e pect  that thro gh 
impro ed economic ia ilit  of wet meadow dependent ranche  and impro ed deci ion making for wetland 
ha itat manager  who do not ha e forage prod ction a  a primar  o ecti e change in irrigation management 
will pro ide impro ed ene t  to oth rancher  and migrator  ird . he o erall goal i  to maintain prod cti it  
and impro e iodi er it  of plant  and animal  in the face of changing climate.

rom a igger pict re tandpoint  thi  effort will al o te t an approach that  to the knowledge of  
partners, has not been attempted within the climate adaptation community. The nature of water availability 
i  clearl  going to change in the f t re  and manager  need a wa  to approach that change. he information 
generated  thi  effort will e hared with water planning effort  in the area  ince tho e effort  ma  impact 
irrigation of flood irrigated wet meadow .
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otation  like the e 
are referring to 
peci c o e  in the 
e lt  hain ig.  

9. Theory of Change

he following re lt  chain ig re  i  a graphical repre entation of  partner  theor  of change. 
lea e note the a med or predicted relation hip  etween trategie  implementation re lt  o tp t  

near  and long term ecological re lt  o tcome  a  well a  the connection  to economic and ocial 
prioritie  that repre ent  roader goal .

m ered re lt  are tho e  de ire  to integrate into a progre  monitoring framework that facilitate  
it  a ilit  to mea re progre  toward oth near  and long term o ecti e . ach n m ered re lt in the re lt  
chain corre pond  to the ame re lt  in a le   and  where o ecti e  are de ned and metric  or indicator  
are shown.

STRATEGIES
HBWC strategies fall into six general categories:

1. alhe r Lake e toration
2. lood rrigated et eadow anagement

. nfra tr ct re mpro ement

. ri tar  e toration

. ilding nowledge to hare

. omm nit  ngagement

ogether  the e trategie  are de igned to ad ance two o erarching goal

1. alhe r Lake  re tore eco tem tr ct re and proce e  nece ar  to ret rn alhe r Lake to a clear water ta le 
tate pporting health  plant and animal comm nitie .

2. lood rrigated et eadow  manage floodplain wet meadow  in the arne  a in to pport health  ird 
pop lation  and floodplain f nction. 

Malheur Lake Restoration Strategies
STRATEGY 1:   

Theory of Change
e toration of lake ottom microtopograph  creating wind arrier   and planting of emergent egetation 

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 thro gh a 
reduction in nutrients  that are a aila le for ph toplankton prod ction. mpro ed water clarit   will increase 
photo nthetic radiation nece ar  for emergent and merged a atic egetation germination  mat ration  
and proliferation .  emergent and mergent egetation increa e  food a ndance and a aila ilit  for 

ird  and h increa e  re pecti el . he e o tcome  are predicted to prod ce an o erall increa e and hift 
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:  L   

Theory of Change
ediment ta ili ation  addition of al min m lfate or other mea re  (alum) into the lake water column 

i  e pected to red ce n trient concentration  and pended ediment  promoting the formation of a floc 
(when alum binds to phosphates) that then settles to the lake bottom where it is unavailable for phytoplankton 
prod ction. he re lting red ction in ph toplankton will impro e water clarit . ed ced pended 
ediment contri te  to an increa e in merged a atic egetation , habitat for birds  and aquatic 

in erte rate  that are an important food re o rce for ird  and h.

STRATEGY 3:  

onnati e common carp flo ri h and are a detriment to nati e a atic life in alhe r Lake and the arne  a in ri er  and tream . 
n ann al carp ro nd p  where tho and  of carp are ca ght help  to red ce the pop lation.

Theory of Change
mplementation of carp control mea re  incl ding action  to limit carp reprod ction  con tr cting arrier  

to pre ent carp acce  into targeted area  and the acti e remo al or har e ting of carp  will result in a 
reduction in the spatial distribution and overall biomass of carp . ewer carp acro  a maller patial e tent 
will contribute to an overall increase in water clarity   red cing pended ediment.

mpro ed water clarit  will increa e photo nthetic radiation and increa e the a ndance and patial e tent 
of a atic egetation .  emergent and mergent egetation increa e  food a ndance and a aila ilit  
for ird  and h in the form of a atic in erte rate  increa e . he e o tcome  will prod ce an o erall 
increase and positive shift in the relative abundance of bird populations and use  for species that depend 

https://www.youtube.com/watch?v=mYix6r53ZP8
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on the e t pe  of a atic ha itat  in alhe r Lake and an increa e in growth and prod cti it  of nati e 
h pecie . n addition  an increa e in in erte rate  that con me ph toplankton will al o contri te to an 

increase in water clarity .

STRATEGY 4: L   
MALHEUR LAKE MANAGEMENT

 and the alhe r ational ildlife ef ge will contin e to learn from all re toration effort  c rrent 
re earch on emergent egetation e ta li hment  carp re earch  and water alit  data. lanned and ongoing 
me oco m t d  will how which trategie  are working and which need impro ement. alhe r Lake i  a er  
d namic tem that pre ent  dif c ltie  in predicting o tcome  of management effort .

t re water management trategie  that co ld e in e tigated

• Lake di i ion ing temporar  le ee .
• i erting water in the lit en i er from nn am into the tte itch channel to end water into the we tern part 

of alhe r Lake d ring certain condition  to promote a atic egetation.
• reate a drain tem thro gh the narrow  to d Lake.
• reate an acce  road to get e ipment to alhe r Lake for re toration acti itie .
• reate li ing  lr h wind arrier . 

Flood Irrigated Wet Meadow Management
 partner  will contin e effort  to maintain flood irrigated land e and re pecti e 

wet meadow ha itat and proce e  on pri ate land  and on land  managed  the alhe r 
ational ildlife ef ge. lood irrigated wet meadow  on pri ate land  pport pring migration ha itat water 
ird  reeding ha itat for ome ird . anaged wet meadow  on alhe r ational ildlife ef ge land  are 

intended to pro ide reeding and migrating ha itat for oth water and land ird . ction  on oth pri ate and 
alhe r ational ildlife ef ge land  ma  al o incl de impro ement  for h pa age in con nction with 

irrigation infra tr ct re pgrade  where needed and po i le.

STRATEGY 5:  L 
hi  trateg  foc e  on impro ing flood irrigation infra tr ct re o that it i  afe to operate  ef cient  and 

allow  for optimal water management and impro ed h pa age .

CLICK TO LEARN MORE

https://www.youtube.com/watch?v=ujYovrWTqn4
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 new concrete di er ion tr ct re to more effecti el  mo e water to the head gate in the di tance. he head gate can e opened a  needed to 
flood the meadow with water that lie  e ond the gate. hoto  erem  ill  hillimage .com.

Theory of Change
pgrading flood irrigation infra tr ct re will impro e operator afet  and ef cienc  with which water can 
e effecti el  managed for m ltiple e   incl ding the maintenance or e pan ion  of hallow water 

wet meadows . ffecti e water management and maintenance of wet meadow  will red ce the dri er  of 
wet meadow ha itat lo  on pri ate land  in part eca e the e will impro e or maintain the pro ta ilit  
of forage prod ction  red cing the incenti e to con ert flood irrigated meadow  to other land e . 

aintenance or e pan ion of hallow water wet meadow  thro gh impro ed water management will re lt 
in the ha itat of f cient antit  and alit  to pport c rrent or increa ing e and a ndance of 
target migrator  water ird  on oth alhe r ational ildlife ef ge and pri ate land  acro  the arne  
Basin . ncrea ed operational fle i ilit  of irrigation tem  will al o allow water to e managed in a wa  
that inhi it  in a i e plant pecie  and promote  de ira le egetation.  red ction of the e tent of in a i e 
plants  promote  the a ndance and di er it  of nati e and de ira le non nati e plant a ociation  and 
the maintenance or e pan ion of area  of wet meadow with hort tat re egetation in the pring  needed 
to pro ide ha itat for target migrator  water ird .

i h pa age impro ement   will al o e integrated into irrigation infra tr ct re pgrade  to contri te to 
an increa e in the re ilience of nati e h pop lation . or e ample  the tate en iti e reat a in red and 
tro t e ephemeral and perennial tream  to migrate and pawn a  well a  eek thermal alhe r ational 

ildlife ef ge d ring time  of dro ght. 

https://jhillimages.com/
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STRATEGY 6: L   L    
hi  trateg  con tit te  action  de ned  a management tool or g ide , the state and transition model. 
ction  incl de weed treatment  or water management approache  that inhi it in a i e  and promote 

de ira le egetation and agric lt ral management practice  in wet meadow  a ociated with ha  prod ction 
or gra ing that contri te to impro ed meadow condition  a  it relate  to ird ha itat and forage alit .

ther action  to e de ned    will be implemented to reduce drivers of wet meadow habitat loss on private 
and alhe r ational ildlife ef ge land .

Theory of Change
he de elopment of a management tool or g ide a ed on a tate and tran ition model will inform weed 

treatment  and water management action  to red ce the e tent or e pan ion of in a i e pecie  and 
therefore maintain or increa e the a ndance and di er it  of nati e and de ira le non nati e pecie . 

 red ction in in a i e pecie   al o promote  the acreage of wet meadow  with hort tat re in the 
pring . he e are o tcome  needed to increa e wet meadow ha itat of f cient alit  and antit  

to pport an increa e in the a ndance and e of target ird pecie  on pri ate and alhe r ational 
ildlife ef ge land .

Tributary Restoration Strategies
STRATEGY 7:   L 

Theory of Change
ction  to enhance riparian area  along tri tarie  to alhe r Lake  increa e the e tent of riparian 
egetation  which ta ili e  tream ank  and red ce  ero ion and e ent ediment inp t  into the 
tream and ltimatel  impro ing alhe r Lake water clarit . iparian enhancement al o contri te  to 

a reduction in nutrient inputs and concentrations in Malheur Lake  and associated phytoplankton and 
c ano acteria prod ction in alhe r Lake.  red ction of ediment inp t  and n trient  therefore contri te  
to an increa e in alhe r Lake  water clarit .

tream channel enhancement  de igned to rai e the ed ele ation will con e entl  rai e the water ta le . 
n ele ated water ta le contri te  to the maintenance and increa e in the area of wet meadow . hi  

o tcome contri te  to impro ing the pro ta ilit  of forage prod ction on pri ate land  and the de elopment 
of ha itat alit  nece ar  for migrating water ird  on pri ate and alhe r ational ildlife ef ge land  
and therefore contri ting to the increa ed e and a ndance of target ird  of wet meadow  acro  the 
Harney Basin .

n ele ated water ta le  al o increa e  the d ration and di charge of water in tream tem  that pport 
ha itat nece ar  for taining nati e h pop lation  and increa ed re ilienc  in the face of climate change 

il erman 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:  

hi  trateg  i  de igned to ma imi e the likelihood of cce f l implementation of all re toration 
trategie   en ring that critical information gap  are lled  and action  are de igned a ed on the mo t 

c rrent nder tanding. peci c area  of knowledge needed to inform action incl de

• nder tanding of water ppl  foreca t  comm nit a ed water planning deci ion  and change  to water 
management reg lation

• nowledge of eco tem d namic  in alhe r Lake and it  tri tarie

 arp d namic  wind  emergent egetation lo  n trient inp t
• mpro ed nder tanding of ea onal nowpack and nowmelt relation hip

 ater timing and d ration
• Learning appropriate agric lt re and ranching practice  that red ce water con mption and increa e prod ction
• nder tanding of how ecological impro ement  are linked to economic and ocial o tcome
• nowledge of climate change impact  and mitigation trategie

Community Engagement Strategies
STRATEGY 9:   

igh e ert artner hip  arne  a in 
Wetlands Collaborative, The Malheur 

ational ildlife ef ge and he 
Wetlands Conservancy partnered to serve 
carp delicacie  at the  etland  

on er anc  etland   ellie  ann al 
f ndrai ing e ent. nticing people  palette  
pro ed ene cial toward haring with 

e tern regonian  the importance of 
alhe r Lake and the challenge   i  

tackling to tage it  re toration.
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Theory of Change
omm nit  pport and engagement i  nece ar  to ad ance all of the e trategie . omm nit  takeholder  

will e engaged thro gh a erie  of ongoing ed cational and awarene  acti itie  direct comm nication  
landowner outreach, and community events . hro gh thi  engagement the aim i  to roaden p lic 
awarene  of  p rpo e  goal  and acti itie  in order to ild greater tr t and e pand comm nit  

pport for the long term teward hip of arne  o nt  eco tem  and local econom . elation hip  ilt 
thro gh o treach acti itie  will help keep people informed  di pel mi perception  deepen nder tanding of 
con er ation challenge  and ol ter comm nit  engagement needed to mitigate the dri er  of wet meadow 
ha itat lo  on pri ate and alhe r ational ildlife ef ge land . ample  of a comm nication effort 
aimed at ilding comm nit  in can e fo nd in thi  tor  a o t infrastructure 
impro ement  at L  anch and this story about week and ler dam replacement . 

li hed in the local new paper  hared thro gh ocial media and  we ite  
the e torie  howca e the win win cenario  that infra tr ct re impro ement 
pro ect  can pro ide for flood irrigator  and wetland con er ation.

reater comm nit  awarene  attention  and tr t will lead to impro ed wetland condition  for migrator  and 
re ident ird  eca e the in  pport  and ocial licen e will e i t to mo e forward with the con er ation 
trategie  identi ed in thi  heor  of hange  a  well a  ol ter arne  o nt  ranching comm nit  directl  
 maintaining the practice of flood meadow irrigation thro gh in e tment in flood irrigation infra tr ct re. 
rthermore  participation of pri ate landowner  will increa e from e i ting partner hip . he gro nd well of 

p lic intere t and pport for re i ing alhe r Lake to a healthier tate will po iti el  infl ence management 
deci ion  a  the  are e plored  te ted  and implemented.

nfl encing comm nication  effort  will al o e participation with local workgro p  like the arne  o nt  
ater hed o ncil and the rn  ai te ri e  d oc ater ommittee. artner hip  with the e gro p  

will add to the core knowledge of  and impact comm nication trategie  and tactic . or e ample the 
arne  o nt  ater hed o ncil  comm nit a ed water planning colla orati e ha  an ecological working 

gro p that i  helping ring awarene  to gro ndwater dependent pring  in the a in.  

 relation hip  with ke  indi id al  and comm nit  con tit ent  are trengthened  increa ed pport from 
takeholder  partner  and the general p lic will increa e a  more people ee them el e  pla ing a role 

in ad ancing  and how thi  work t  into the larger  framework of working together. hi  re lt 
pport  cce f l implementation of all re toration trategie  and impro e  the likelihood of achie ing 

de ired long term and taina le o tcome .

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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 iparian enhancement 
pro ect  are implemented on 
tributaries to Malheur Lake 
Malheur

trient inp t to alhe r Lake i  
reduced

trient di charge to alhe r 
Lake kg da

 hannel ele ation pro ect  to 
raise water table are implemented

lood irrigated wet meadow 
habitat is improved or enhanced 
i.e. management capa ilitie  and 

ef ciencie  impro ed ea onal 
duration, species composition, etc.)

Channel miles restored

 mergent egetation planted ecti e .   hectare  of 
emergent egetation i  planted 

 

ectare  of emergent egetation 
established

 ind arrier  are con tr cted ecti e .   wind fetch 
red ction pro ect  are completed 

 

ro ect  completed

 l m addition pro ect  are 
implemented

ed ce pho phor  le el  in 
alhe r Lake    

 ol me l m added

 ractice  to limit carp 
reprod ction  recr itment  are 
implemented

ractice  to limit carp 
reprod ction  recr itment are 
implemented  

 ractice  implemented

Implementation Results tp t Objective Metric

 arrier  to re trict carp 
movement are constructed

Barriers to restrict carp 
movement are implemented by 

 Barriers constructed

 ction  to remo e or har e t 
carp are implemented

ction  to remo e or har e t carp 
are implemented  

 ction  implemented

10. Progress Monitoring Framework

IMPLEMENTATION PROGRESS MONITORING
a le . mplementation re lt  o ecti e  and metric . he re lt n m er  corre pond to re lt  hown in the 

re lt  chain ig re  and theorie  of change.
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Implementation Results tp t Objective Metric

 i h pa age impro ement  
are implemented

ecti e .   h pa age 
impro ement pro ect  a ociated 
with irrigation pgrade  are 
implemented

 a age pro ect  completed

 pgraded flood irrigation 
infra tr ct re i  afe and ef cient 
to use and allows for effective 
water management

n re ade ate acre  of 
alit  ha itat for migrating and 

reeding ird

nfra tr ct re pro ect  completed

 opographic feat re  are 
added to le el eld

 feat re  added  ro ect  completed

 eed treatment  are 
implemented

anagement action  to red ce 
non nati e nde ira le egetation 
are developed, tested, and 
implemented  

Hectares treated

 anagement tool or g ide i  
developed and implemented

tate and ran ition odel i  
developed and available for 
te ting   (implementation 
will involve workshops with land 
manager  to e plain g ide

m er of work hop  held

 ction  to addre  dri er  
are implemented

hree action  completed  m er of action  implemented

 ction  to promote de ired 
characteristics are implemented

ater management action  
to promote de ired egetation 
are developed, tested, and 
implemented  

ectare  of flood irrigated wet 
meadows enhanced

 ild relation hip with 
key individual and community 
constituents

Ten new community constituents 
and indi id al  are engaged  

m er of new partner

 i eminate ed cational 
information

d cational information regarding 
the ene t  of flood irrigation are 
developed and disseminated by 
2022

m er of ed cational piece  
developed

he deci ion to implement trategie  to red ce carp ioma  in alhe r Lake will e a ed on c rrent en ironmental condition  and carp 
pop lation le el  taking ad antage of ann al aria ilit  in order to ma imi e effecti ene  and ef cienc . 
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Ecological Progress Monitoring
a le . cological re lt  and metric  for effecti ene  monitoring. he re lt n m er  corre pond to re lt  
hown in the re lt  chain ig re  and theorie  of change. i en the eco tem comple it  contin ed 

a e ment and planning will e re ired to pport de elopment of peci c  mea ra le o ecti e  for the 
de ired ecological o tcome .

Limiting Factor Reduction or 
Intermediate Ecological Outcome Working Objective Potential Metric

 patial e tent of emergent 
egetation increa e

ecti e .  patial e tent of 
emergent egetation i  e panded 

  hectare  

rea acre hectare  of 
e pan ion

 ater ta le i  rai ed ater ta le impro ed  i  
inches 

epth to water ta le m

 ater clarit  increa e ecti e .  r idit   of 
alhe r Lake decrea ed   
  

Continuous monitoring of  
 mg L

 trient concentration  in 
water column are reduced

ecti e .  ho phor  
concentrations in Lake Malheur 
are red ced   

ecti e .  itrogen 
concentrations in Lake Malheur 
are red ced    

g L of ho phor  otal 

 arp ioma  i  red ced ecti e .  ioma  of carp 
i  red ced to kg per hectare  

 

en it  g  ectare

 erage area of wet 
meadows with shallow water in 
an  gi en ear i  maintained or 
increases

ecti e . a  et meadow 
habitat attributes on private lands

ecti e .  et meadow 
habitat attributes on Malheur 

ational ildlife ef ge land

erage acre  of wet meadow  
with hallow water  inche  
in a year

erage acre  of wet meadow  
with hallow water  inche  
in February

 n a i e plant  are red ced ecti e .  patial e tent of 
invasive species is reduced by 

  

emote en ing patial e tent 
as measured by hectare

 ndance and di er it  of 
nati e and de ira le non nati e 
plant associations is maintained 
or increased

anagement action  to promote 
desirable plant associations are 
implemented. 

m er of increa ed de ira le 
plants
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Limiting Factor Reduction or 
Intermediate Ecological Outcome Working Objective Potential Metric

 cre  of wet meadow with 
hort tat re egetation in pring 

is maintained or increased

de ate acre  of ha ed or 
gra ed working wet meadow  
are maintained in the basin to 

pport migrator  water ird

erage hectare  of wet 
meadows with shallow water  

 inche  in a ear

 ndance of wet meadow 
habitats on private and Malheur 

ational ildlife ef ge land  in 
the Harney Basin is maintained 
or increa e  and target ird 
populations are monitored.

ecti e .  igrator  ird e 
and abundance in wet meadow 
habitat is monitored in correlation 
with habitat characteristics to 
impro e nder tanding of ird 
ha itat re irement   preference

Bird use by species

Bird abundance

 ncrea e and hift in relati e 
abundance of bird population and 
use in Malheur Lake

ecti e .  elati e 
abundance of bird populations

Bird use by species

 mergent and merged 
a atic egetation a ndance 
and distribution increases in 
Malheur Lake

ecti e .  patial 
di tri tion of emergent 
egetation increa e  to  

hectare   

ecti e .  patial 
di tri tion of merged a atic 
egetation increa e  to  

hectare   

ectare  of emergent egetation 
e pan ion
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e eloping a re lt  chain i  dif c lt  time con ming work that re ire  man  rain tr t  working together. 
ere man  piece  of information are eing reconciled a  trategie  and tactic  e ol e.

trategie  change all the time that i  adapti e management. racticing adapti e management i  the 
proce  of ing monitoring to impro e management deci ion  o er time to e amine different management 
alternati e  ee er orghan et al. . he proce  incorporate  management o ecti e  monitoring  
anal i  of data  and deci ion making to determine the e t co r e of action a  management progre e . n 
the ear    partner  ha e een on the frontline of learning doing to adapti el  manage 

arne  a in wetland  a  a colla orati e gro p. arterl  meeting  are held with data re iew  and late t 
re earch nding  hared.  meeting participation i  con i tentl  trong leading to al a le di c ion  
that g ide the adapti e management proce  with hared cience.

CLICK TO LEARN MORE

 11. Adaptive Management

https://highdesertpartnership.org/collaboratives/harney-basin-wetlands-collaborative/impact.html
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dapti e management promote  fle i le  informed deci ion making  allowing for nece ar  ad tment  to e 
made a  o tcome  from management action  and other e ent  are etter nder tood. n addition  adapti el  
managing acro  ecological  economic  and ocial factor  ha  added a la er of comple it  for how deci ion  
are ltimatel  made and ad ted a  new information come  to the colla orati e.

dapti e management i  a o t the willingne  to adapt  re pond and e fle i le a  approache  e ol e.

n  original trategic action plan  carp control wa  the primar  trateg  to impro e water alit  and 
a atic health in alhe r Lake. ith new information  partner  now reali e that additional factor  e.g.  
wind tre  t r idit  ph toplankton  contri te to alhe r Lake  highl  t r id and degraded condition . 

artner  ha e ince propo ed  come to con en  on  and implemented pro ect  that will help inform a more 
comprehen i e tem  model  ena ling partner  to te t alternati e re toration trategie  for alhe r Lake e.g.  
wind reak  lake di i ion  water management  with the    in e tment.  partner  ha e al o 
modi ed ome of it  original timeline  d e to pro ect implementation i e  or new cienti c nding .
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ECOLOGICAL LESSONS LEARNED
n     ed a mechani tic tem modeling approach to pro ide a greater nder tanding 

of the dri er  of t r idit  in alhe r Lake and demon trated the ef cac  of m ltiple re toration alternati e  
targeted at hifting the a atic eco tem from a t r id to a clear tate. he initial foc  wa  on controlling 
the harmf l effect  of carp ia remo al effort  aimed at ppre ing the carp ioma  elow the  kg
ha thre hold. im lation  demon trated that the carp pop lation in alhe r Lake i  more affected  the 
interaction  within the pop lation ro ght on  en ironmental fl ct ation  than impo ed mortalit  rate  ia 
remo al effort . ltimatel  the e re lt  demon trated that foc ing all re o rce  on carp control a  a ole 
mechani m for lake re toration i  likel  to e ineffecti e  and in e tigation  of other mechani m  adding to 
the turbid state were necessary. The second focus was on sediment resuspension via wind. We determined 
that there i  a trong relation hip etween the wind peed and the amo nt of re pended ediment  and 
it ma  e po i le to manage the re pen ion of ediment effect  of the wind energ  ia wind red ction 

arrier  targeted at decrea ing the wind  energ  and ltimatel  increa ing the water clarit .

 c rrentl  ha  three lake pro ect  propo ed that foc  on changing alhe r Lake to a clear tate. he e 
pro ect  are carp tracking ia radio telemetr  me oco m pilot re toration pro ect  and a mall pilot pro ect 
foc ed on the ef cac  of tran planting emergent egetation thro gho t alhe r Lake.

CARP TRACKING VIA RADIO TELEMETRY
n order to increa e ef cienc  of remo ing carp on alhe r Lake  ha  propo ed a t d  in which 

alhe r ational ildlife ef ge taff will rgicall  implant carp with radio tag  and track the tagged h 
ia an nmanned aircraft. he carp location data will e anal ed to identif  aggregation eha ior  ha itat 

preference  and difference  in the e eha ior  that can e e plained  life tage ad lt  o ng ad lt  
and ad lt . pon completion of the pro ect   will etter nder tand the temporal and patial mo ement  
ha itat age  and aggregating eha ior  of carp  ena ling  to increa e remo al ef ciencie  and 
prolonged ppre ion of the carp pop lation in the f t re.

MESOCOSM PILOT RESTORATION PROJECT
he pilot me oco m  re toration pro ect will determine which factor  or com ination of factor  can e 

manipulated or controlled to substantially reduce the turbidity in the water column, and determine how far 
the pended ediment concentration ha  to e red ced to allow emergent and or mergent egetation 
to survive.

EMERGENT VEGETATION REESTABLISHMENT
he a ence of mergent egetation and minimal emergent egetation in alhe r Lake i  partiall  a 

re lt of the lack of a aila le light to pport de elopment of a atic egetation in the tem. he t r idit  
that limit  light tran mi ion thro gh the water col mn i  a re lt of wind fetch wa e action  ph toplankton   
a ndance  and carp acti it  among other factor .

ogether the completed and ongoing pro ect  f nded   in   ha e led  to determine that 
the path forward to re toring alhe r Lake will e achie ed  managing the tem a  a whole and 
con idering the reinforcing feed ack c cle  that are contin o l  working toward  one of the two tate  
clear or turbid. Based on these results, HBWC has demonstrated that restoration efforts in Malheur Lake 

ho ld no longer take a ing lar approach foc ed onl  on remo ing carp and in tead take a roader iew 
of re toration  foc ing on the m ltiple dri er  of the t r id tate  ing a com ination of action  targeted 
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at carp ppre ion  emergent egetation ree ta li hment  and impro ing water clarit  ia decrea ed 
wind re pen ion of lake ediment . he goal i  to hift the a atic eco tem of alhe r Lake from the 
currently turbid state to a clear state, which will support an abundance of birds and wildlife.

oda  nder tanding of a atic re o rce  in the arne  a in ha  contin ed to e ol e and e pand. 
dditional work on water a aila ilit  ranging from gro ndwater and pring tem  to e al ation of 
treamflow regime  and ha itat a aila ilit  in the a in  terminal lake  arne  d  and alhe r Lake  

ha  placed a central foc  on water. ngoing work in the headwater  of the lit en i er i  eeking to etter 
nder tand o rce  of water d ring increa ingl  fre ent dro ght condition  . nham  . . eological 

r e  np li hed data . ew work down tream in oth the il ie  and lit en i er  a  well a  the lake  
them el e  eek  to nder tand m ltiple component  of water alit  incl ding temperat re  t r idit  
and n trient d namic  . mith  . . eological r e  np li hed data . ollecti el  the e data pro ide 
a fo ndation for nder tanding a m ch roader range of eco tem proce e  and tem d namic  
for addre ing not onl  the lake  t the tream  gro ndwater  and wetland eco tem  that collecti el  
compri e the di er e h dro tem that tain  agric lt re and eco tem er ice  in the arne  a in.

ECONOMIC LESSONS LEARNED
hro gh oth e perience with commercial hing and modeling of the carp pop lation it ha  ecome clear 

that commercial hing i  in f cient to affect the carp pop lation. lternati e trategie  ilt aro nd lake 
le el  area  to har e t carp ha e een identi ed. a id ling  an pplied conomic  i tant rofe or 
at regon tate ni er it  ha  de eloped a report a o t the ioeconomic  of alhe r Lake and har e ting 
carp. he in ight  pro ided within thi  report are anticipated to pro ide ome al a le information to help 
determine trategie  for har e ting carp.

he management of wet meadow tem  i  cr cial for rancher  in the a in. e eloping tool  for effecti e 
water management that re lt  in impro ed egetation pattern  for oth cattle and ird  i  an opport nit  to 

oth con er e water and optimi e ha itat ene t . he control of reed canar gra  in wet meadow tem  
and management of water to red ce the pread i  an important o tcome from the wet meadow work. eed 
canar  gra  i  a non nati e pecie  that can e er  aggre i e at creating a monot pic tand that i  not 
er  al a le a  forage for li e tock. ngoing t die  are eing cond cted to determine the e of the e 

communities by birds.

SOCIAL LESSONS LEARNED
ne of the earl  a mption  wa  that con er ation ea ement  wo ld e an effecti e tool for wet meadow 

con er ation. ork with ranch owner  and manager  ha  hown that the importance of ing their e perience 
in managing water and appl ing information on the effect  of water management ma  ha e a greater 
con er ation ene t. he e perience ha  al o hown limitation  to ea ement e with the lack of a locall  
tr ted ea ement holder. he primar  le on learned i  that there i  igni cant intere t in impro ing the 

nder tanding of the effect  of flood irrigation water timing and d ration on pa t re alit . orking with the 
landowner  intere t  can ad ance con er ation o tcome  a  etter information on the ecological and forage 
con e ence  of different water management approache  are demon trated.
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MILITIA OCCUPATION OF MALHEUR NATIONAL WILDLIFE REFUGE 
ne of the dif c lt it ation  that infl enced    progre  wa  acce  to the alhe r ational 
ildlife ef ge wa  impo i le d ring the occ pation an ar e r ar   and ha  changed how partner  

acce  the alhe r ational ildlife ef ge po t occ pation. hi  it ation lowed ome of the initial 
monitoring and re earch and p t work ehind ched le for f t re re toration planning. t   kept meeting  
and planning mo ing forward de pite what wa  happening at alhe r ational ildlife ef ge head arter .

COVID 19 IMPACTS
 tentacle  reach far and wide. ocial di tancing re triction  ha e affected acce  to pri ate land  

and the alhe r ational ildlife ef ge and like e er where  ha  canceled e ent  in arne  o nt . ne ch 
e ent i  the premier arne  o nt  igrator  ird e ti al. n important e ent for the comm nit  and  
that t picall  ene t  the econom  and aid  with  engagement and comm nication effort . ith thi  
e ent not happening  and partner  p t in place a ocial media campaign  arne ome  to keep people 
connected to the arne  a in d ring thi  challenging time. 

But, in uncertain times like these there is certainty in collaboration. e to ocial di tancing re triction  in
per on meeting  were p t on pa e and  partner  took to oom. i c ion  contin ed and progre  
wa  made that ena led thi  trategic action plan to e created ing a colla orati e effort. mero   
partner  contri ted to thi  doc ment and it wa  nali ed thro gh con en   partner .

 to re earch and re toration pro ect  e eral wet meadow irrigation di er ion pro ect  were p t on hold while 
pro ect  at alhe r Lake were a le to mo e forward. dditionall  material co t  ha e increa ed a  m ch a   
and contractor a aila ilit  ha  ecome er  limited. oth re lted in oth ched le and dget creep of planned 
pro ect . hi  incl de  a mmer  n trient pro ect  pilot pro ect  for the f t re me oco m pro ect  and an 
emergent egetation re toration pro ect.  partner  and  taff ha e een an important a et tepping 
in to help with pro ect  a  . . i h and ildlife and . . eological r e  taff were na le to work or tra el 
d ring ome of thi  time.

 indi id al  participating in a  colla orati e 
L meeting held edne da  pril  .
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12. Sustainability

anagement of alhe r Lake i  a primar  re pon i ilit  of the alhe r ational ildlife ef ge  howe er  
the alhe r ational ildlife ef ge i  affected  p tream e  of water that e ent all  enter the lake. 

i toric change  to alhe r Lake  eco tem and the con e ence  of tho e change  are a igni cant 
challenge.  ilding a tronger hared cience nder tanding of lake eco tem d namic  in   
management option  are eing oth red ced e.g. carp cannot e controlled  har e t alone  and e panded 
e.g. etter nder tanding of the role of wind wa e effect  and n trient ph toplankton d namic . he long

term management of the alhe r Lake tem will contin e to e implemented  alhe r ational ildlife 
ef ge t will need to e done in clo e cooperation with the local comm nit  o management acti itie  are 

communicated, understood, and supported.

rom the eginning of  partner  agreed that the con er ation of flood irrigated wet meadow tem  
had to e a ed on the oint a ilit  to tain ia le ranching operation  and pro ide flooded eld  
for migrator  and re ident ird . ilding greater nder tanding of the interconnection etween water 
management and it  impact on ird e and wet meadow plant ecolog  in a relata le and a le manner  
pri ate landowner  ha  een e ential for long term taina ilit  of the flood irrigated wet meadow tem . 
f rancher  etter nder tand the relation hip  etween water management  ird e  and ha  prod ction the  

can manage to optimi e opport nitie  into the f t re.
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