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SONEC WWMI 2014-2018 Accomplishment Report
This report highlights the
accomplishments of the Southern
Oregon-Northeastern California (SONEC)
Working Wet Meadows Initiative (WWMI)
from 2014 through 2018. This initiative
was developed by the Natural Resources
Conservation Service (NRCS) in Oregon
and the Intermountain West Joint
Venture (IWJV) as a means of conserving
continentally significant spring migration
habitat for Pacific Flyway waterfowl
populations on flood-irrigated, working
agricultural lands. These
accomplishments were achieved through
the support and collaboration of
numerous partners: Oregon NRCS, U.S.
Fish and Wildlife Service (FWS), Ducks
Unlimited, Harney County Soil and Water
Conservation District, High Desert
Partnership, Lake County Umbrella Watershed Council, Oregon Department of Fish and Wildlife, Point Blue
Conservation Science, California NRCS, California Waterfowl Association, California Department of Fish and Wildlife,
Wildlife Management Institute, and many others.

OVERVIEW
In 2014, the IWJV – in partnership with Oregon NRCS and the FWS Region 8 Partners for Fish and Wildlife Program –
launched this initiative to elevate the value of private land waterfowl habitat in this region of the Pacific Flyway and
spur accelerated conservation of “working wetland” habitats on private lands. The SONEC region is one of North
America’s most important spring staging areas for waterfowl and is currently the IWJV’s highest priority landscape for
wetland habitat conservation. A rich mosaic of wetlands, wet meadows, and irrigated pasturelands provides critical
migration and breeding habitat for a myriad of North American bird species. Working ranchlands provide important
ecosystem services including clean water, groundwater recharge, and habitat for fish and wildlife. In turn, local
communities benefit from the agricultural productivity and recreational opportunities supported by these lands. Flood
irrigation on historic floodplains and wetlands in the SONEC region are critically important for sustaining waterbird
populations throughout western North America. More than six million wetland-dependent migratory birds rely on
these working wet meadows in the SONEC region for successful migration and reproduction each year.

HISTORY OF THE INITIATIVE
The SONEC WWMI was born from a science-based planning framework to guide conservation investments for
waterfowl habitat on private lands in the SONEC region. The SONEC region is a continentally important staging area
during fall and spring migration for waterfowl moving to and from the Central Valley of California – one of the most
important wintering areas for waterfowl in North America (Miller et al. 2005, Fleskes and Yee 2007) – and their breeding
grounds primarily in Canada and Alaska. Publicly managed wetland complexes in SONEC such as Lower Klamath, Tule
Lake, and Malheur National Wildlife Refuges (NWR) have long been recognized for their spectacular concentrations of
waterfowl during migration (Kadlec and Smith 1989). However, a greater understanding of the importance of SONEC
to spring migrating waterfowl in the Pacific Flyway has evolved over the past two decades (Miller et al. 2005, Fleskes
and Yee 2007, Fleskes and Gregory 2010, Zarzycki 2017, Donnelly et al. 2019).
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Approximately half of all wintering ducks in the Central Valley of California and one-third of all northern pintails in
North America use the SONEC region as a staging area during spring migration, staying two to three weeks before
continuing their migration north (Miller et al. 2005, Fleskes and Yee 2007, IWJV 2013). Northern pintails are a high
priority species in the Pacific Flyway and throughout North America for state and federal agencies charged with
migratory bird management and conservation (NAWMP 2012). Over 70% of spring habitat use across the SONEC
region by radio-marked northern pintail occurs on private lands (excluding the Klamath Basin, where most use occurs
on publicly managed lands; Fleskes and Battaglia 2004). These private land habitats are primarily seasonally flooded
meadows and pastures used for livestock forage production (i.e., haying and grazing) and occur mostly on altered
seasonal wetlands in floodplains that provide surface water through ponding of snowmelt, overbank flooding, and/or
active irrigation (IWJV 2013, Donnelly et al. in 2019). Grazing and haying maintains short vegetation that when
shallowly flooded in spring creates ideal foraging conditions for spring migrating ducks and other wetland birds. Seed
and invertebrate food resources found in these habitats fuels migration to breeding areas in Alaska and the U.S. and
Canadian prairies (Miller et al. 2005).
Long-term analyses indicate the amount of spring migration habitat in the SONEC region is positively correlated to
northern pintail breeding performance continentally (Zarzycki 2017). In short, when these birds have abundant and
quality spring migration habitat available, they arrive in their breeding areas in better body condition and poised for
successful nesting and brood-rearing (Devries et al. 2008, Sedinger and Alisauskas 2014, Zarzycki 2017). Due to the
regional and continental importance of the SONEC region for northern pintail and a host of other wetland dependent
migratory birds, the IWJV partnership developed a conservation strategy to meet the foraging habitat requirements of
waterfowl and sustain their populations at goals established by the North American Waterfowl Management Plan
(NAWMP 2012). A bioenergetic model based on estimates of spring food density on SONEC private lands (Fleskes and
Battaglia 2004) and daily energetic requirements of waterfowl were used to determine biologically-based foraging
habitat requirements in the region. The IWJV’s bioenergetics modeling identified a habitat objective of 64,700 acres on
private lands in the SONEC region to meet the minimum foraging needs for waterfowl during spring migration (IWJV
2013).

CONSERVATION APPROACH
The IWJV and Oregon NRCS launched the SONEC WWMI to deliver on this 64,700-acre habitat objective, applying
science to on-the-ground conservation actions supported by local partnerships. The science framework and
bioenergetic model solidified the importance of flood irrigation and agricultural private lands for migratory birds in this
region. Flood irrigation of hay and pasture on historic wetlands is a common agricultural practice in the SONEC region
that mimics seasonal wetland hydrologic function. Any changes to this land-use threatens this habitat resource. The
SONEC partnership uses Farm Bill conservation programs, North American Wetlands Conservation Act (NAWCA)
grants, state programs and other funding resources to assist landowners with implementing voluntary conservation
measures that enhance habitat and keep ranches intact and working. Private lands conservation is facilitated through
habitat specialists working cooperatively with NRCS, key partners, and private landowners to deliver on-the-ground
conservation. Over the last five years, the SONEC WWMI has grown into a regional conservation program that is
supported by two Conservation and Agriculture Specialist positions (partner biologists), a SONEC Conservation
Delivery Coordinator (SONEC Coordinator), and over a dozen close partnering entities. The program integrates bird
population data and wetland science to formulate conservation investment targets. In the last five years, partners have
enhanced 17,707 acres through Farm Bill funded habitat improvements, completed a wetland habitat assessment
across four million acres and over a 30-year time period, conducted a human dimensions study, and developed multiple
communication products. This initiative has brought awareness to landowners, rural residents, and conservation
agencies of the value of flood-irrigated working land habitats and the key role these lands play in sustaining waterfowl
and other wetland-dependent bird populations at continental objective levels. The success of this initiative has only
been possible with the support of a broad collaborative of partners that have invested in communications, science,
technical resources, and field delivery capacity.
2
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Private lands in the SONEC region are critically important to birds during spring migration and also support breeding birds
like white-faced ibis and greater sandhill cranes. Historic wetlands now managed for pasture and hay production through
flood irrigation are commonly referred to as “working wet meadows”. The SONEC WWMI and its coalition of partners have
increased awareness of wildlife habitat resulting from this land use.

Initiative Highlights
●

Enhanced 17,707 acres for waterfowl habitat through targeted Farm Bill programs

●

Established two new field delivery partner biologists

●

Established a SONEC Coordinator position

●

Secured $2.6 million in Regional Conservation Partnership Program funding

●

Initiated a new working lands conservation easement effort in the SONEC region and selected the
first two conservation easement projects for funding

●

Implemented a human dimensions research project to better understand the social, economic,
and ecological factors that help or hinder the use of flood irrigation on private lands

●

Developed a Wetland Dynamics Technical Report and Decision Support Tool to inform and guide
wet meadow conservation delivery

●

Partnered with 14 non-governmental organizations, land trusts, and state and federal agency
partners to build trust with agricultural producers across the region
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Habitat Delivery
The fundamental objective of the SONEC WWMI is to conserve working wet meadows on private lands that provide
spring migration habitat to sustain Pacific Flyway waterfowl populations at NAWMP goal levels. The partnership has
determined that this objective will be best attained through successful implementation of the following three
approaches:
●
●
●

Working Lands Waterbird Habitat Conservation in the SONEC Region Conservation Implementation Strategy
Wet Meadow Agricultural Land Easements
Field Delivery Capacity

This involves using existing conservation programs in new and innovative ways and building human capacity in key
landscapes of the SONEC region to work with private landowners on conservation planning and program
implementation.
Working Lands Waterbird Habitat Conservation in the SONEC Region Conservation Implementation Strategy
Prior to the SONEC WWMI, few significant funding mechanisms (e.g., NAWCA) existed to conserve habitat on floodirrigated farms and ranches in the SONEC region. Over the last several decades, conservation programs have addressed
water quantity and quality resource concerns on agricultural lands by converting flood-irrigated fields to sprinkler
irrigation, mainly center pivots. Funding for sprinkler irrigation conversion, coupled with the reduced labor and greater
crop variety and yield benefits of sprinkler irrigation systems pushed irrigators across the West to remove flood
irrigation from the landscape. The loss of irrigation flooding has the potential to diminish waterfowl foraging habitat on
agricultural lands, depending on the location of these water efficiency projects – e.g., if they are occurring in historic
floodplains.
In eastern Oregon, NRCS and local partners were challenged by the need to implement agricultural water conservation
for many valid reasons versus the need to sustain high-quality waterfowl and waterbird habitat on flood-irrigated lands
in this region. The WWMI helped address this challenge by providing the framework, biological evidence, and, recently,
spatially explicit decision support tools to justify allocating funding to improve wildlife habitat and water efficiency
within the context of flood irrigation. The IWJV and local partners worked with the NRCS to structure a program that
helps flood irrigators conserve habitat by modernizing flood irrigation infrastructure on working wet meadows with
high value to migratory birds in the SONEC region. Oregon NRCS’s Strategic Approach to Conservation, which directs
Environmental Quality Incentives Program (EQIP) funds via Conservation Implementation Strategies (CIS), provided
the perfect template to structure a program and allocate Farm Bill funding to this effort. The partnership developed a
CIS titled, Working Lands Waterbird Habitat Conservation in the SONEC Region that emphasized EQIP investments in
Lake and Harney Counties and provides NRCS field staff and partners with a mechanism to conserve habitat in key
SONEC basins.
Since 2014, the CIS has spurred the enhancement of 17,707 acres of key wet meadow habitat by installing updated
flood irrigation infrastructure, revegetating fields though seedings, controlling noxious weeds, and developing habitat
management plans in important basins throughout Lake and Harney Counties (Figure 1, next page). EQIP financial
assistance assists irrigators in replacing dilapidated water control structures with new systems designed to reduce labor
and provide more control over water application to enhance forage and habitat productivity. Improved water control
enhances habitat by allowing irrigators to match the depth and extent of flooding to the needs of waterbirds during
spring migration. Habitat management plans are required as part of the EQIP contract and encourage early season
flooding during the peak of spring migration and delayed haying or wildlife friendly haying techniques to reduce
impacts to nesting birds. These projects have successfully addressed many habitat and production challenges
associated with flood irrigation, but most importantly, they are helping to ensure the short-term viability of flood
irrigation on these working ranches.
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(Left) Screw-gate and culvert in the Warner Valley, installed with cost-share provided through the Working Lands
Waterbird Habitat Conservation in the SONEC Region CIS.
(Right) Reinforced ditch and new turnout gates, funded through EQIP, deliver water to this meadow in the Goose Lake
Basin. Landowner John Shine has participated in SONEC WWMI Farm Bill programs on two of his Lake County ranches. The
improvements to the ditch and installation of new water control structures allow for better water management and expand
habitat by irrigating the entire meadow.

Figure 1. Distribution of Oregon NRCS “Working Lands
Waterbird Habitat Conservation in the SONEC Region”
CIS-EQIP projects in Lake and Harney Counties within
important spring migration basins (green shading).
Shading represents long-term probability (1984–2016) of
surface water availability during March (peak spring
migration).
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Wet Meadow Agricultural Land Easements
Conservation practices implemented for wetland enhancement and flood irrigation through EQIP typically carry a 15 to
20 year lifespan. Investments in these practices have successfully extended the availability of these habitats for
migratory birds; however, the possibility of losing agricultural operations to incompatible land uses remains a looming
risk. For this reason, the long-term goal of the SONEC WWMI is safeguarding sufficient habitat on agricultural working
lands to sustain Pacific Flyway waterfowl populations in perpetuity.
Working lands conservation easements offer the best tool available to achieve this long-run goal. In the SONEC region,
conservation easements have admittedly faced many hurdles. A combination of factors – including limited land trust
capacity, lack of federal easement acquisition funding, lack of non-federal cash match to leverage federal funding, and,
in some instances, awareness by landowners in the requirements of differing easement programs – has resulted in
minimal progress with working lands conservation easements, particularly in Oregon. Currently, only one land trust
actively holds conservation easements on working ranches in Oregon’s Lake and Harney Counties, and no state funded
grants exist in Oregon for the explicit purpose of acquiring agricultural conservation easements. However, landowners
are increasingly expressing interest in working lands conservation easements.
Through the WWMI and related projects, increased coordination and partner support for easements is catalyzing
efforts to address these challenges. Investments in eastern Oregon land trust capacity by the Coalition of Oregon Land
Trusts and Oregon NRCS promises to build and grow conservation easement holding entities. In addition, efforts by
many conservation partners are underway to legislate Oregon state funding for the Oregon Agricultural Heritage
Program, which would establish a funding source to support acquisition of conservation easements on key agricultural
lands. The IWJV and SONEC partners have worked to attract attention to private ranches and flood-irrigated working
wet meadows as valuable conservation easement investments. These efforts have built close ties with two key land
trusts in the northeastern California portion of SONEC: California Rangeland Trust and Lassen Land and Trails Trust.
Furthermore, landowner outreach and relationships with producers participating in wet meadow enhancement projects
has started to build a landowner demand for easements in the SONEC region.
A key resource for protecting working ranches under conservation easements in the SONEC region is the NRCS
Agricultural Conservation Easement Program-Agricultural Land Easements (ACEP-ALE). This program provides a
robust easement acquisition funding source that is tailored towards agricultural working lands. In addition, the program
incentivizes protections of key wildlife habitats on permanent uncultivated grazing lands by cost-sharing up to 75% of
the appraised easement value through the Grasslands of Special Significance (GSS) waiver. Because wet meadows are
managed as uncultivated permanent grasslands with high wildlife value, NRCS recognizes wet meadows as GSS.
The IWJV has worked closely with NRCS to expand use of ACEP-ALE and protection of key wet meadow habitats in the
SONEC region. In 2016, the IWJV spearheaded a SONEC WWMI Regional Conservation Partnership Program (RCPP)
project that secured $1.6 million for easement acquisition through ACEP-ALE. In 2018, the SONEC Coordinator
released a Request for Letters of Interest to identify working land conservation easement projects that conserve key
wet meadow habitats. Through this process, RCPP partners selected two easement projects and recommended the
land trusts to apply for the ACEP-ALE RCPP funds. The SONEC Coordinator then worked closely with the selected land
trusts to secure the necessary non-federal matching funds.
In 2019, one of the selected projects, a 248-acre wet meadow near Susanville, California, was successfully awarded a
grant for matching easement funds by California Department of Fish and Wildlife and was able to proceed with a
complete ACEP-ALE application. This proposed conservation easement marks the first ACEP-ALE project targeted for
spring migration waterfowl habitat in the SONEC region. Additional easement projects in both states have been
identified, and partners are working to secure funding for the purchase of these easements. The momentum
established by SONEC partners and ongoing efforts to remove obstacles to conservation easements has made
perpetual protection of SONEC wet meadow habitat acre goals an attainable endeavor.
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(Right and below) Growing landowner interest for
conservation easements has brought forward
several priority wetland habitats on working
ranches in the SONEC region. These floodirrigated working wet meadows and seasonal
wetlands are fully funded for easement acquisition
using ACEP-ALE in Lassen County, California.

Field Delivery Capacity
Field delivery personnel is vital for turning ideas, programs, and funding into on-the-ground conservation results. The
SONEC WWMI relies on two partner biologists, a SONEC Coordinator and support from NRCS field staff and
conservation delivery partners across the region to carry out habitat projects on private lands.
The SONEC WWMI partner biologists are housed in NRCS Field Offices in Lake and Harney Counties. These field-based
positions implement the Working Lands Waterbird Habitat Conservation in the SONEC Region CIS and RCPP EQIP
programs for wet meadow conservation. The partner biologists’ responsibilities include marketing Farm Bill programs,
conservation planning, technical assistance, contract development, project implementation and certification, and
regular collaboration with local conservation partners. Partner biologists participate in community events and conduct
local outreach efforts including mailers, presentations, project tours, and trade show/fair booths to build landowner
connections and attract new applicants. Because of the high demand for projects, the partner biologists quickly
become experts in implementing wet meadow conservation projects in their counties.
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The IWJV has worked closely with Point Blue Conservation Science and their partner biologists to expand wet meadow
habitat conservation in northeastern California. Point Blue Conservation Science has an exceptional partner biologist
program and hosts positions in Alturas and Susanville, two key locations in the SONEC region. These employees
recognize the value of flood-irrigated working wet meadows for waterfowl. They have built the SONEC WWMI’s
objectives into their work and have been very helpful in implementing habitat projects, communicating the value of
these habitats to landowners, and facilitating connections with local partners. We expect this partnership to continue
and expand in the coming years.
The SONEC Coordinator is responsible for a wide range of activities associated with the delivery of wet meadow
conservation. These include communication and outreach, technical transfer of science and planning resources, and
catalyzing partner investments for habitat conservation. The SONEC Coordinator assists the partner biologists by
organizing trainings and partner meetings, tracking implementation of projects, engaging new partners, and building
connections that support habitat conservation across the SONEC region.

(Left) A partner biologist discusses a project with a rancher in Lake County.
(Right) Partner biologists and a conservation practitioner host an outreach booth at the Oregon Cattlemen’s Association
trade show.

Partnerships
Partnerships are the driving force behind SONEC WWMI. This initiative was built through the contributions of state and
federal agencies, non-governmental organizations, and local institutions that share a common interest in conserving
migratory bird habitat on working lands. The following partners have been instrumental to the success of the initiative.
NRCS
The NRCS has been an integral partner since the inception of WWMI. Oregon NRCS
leadership and field staff helped develop the initiative, following the IWJV’s 2013
Implementation Plan and establishment of SONEC region habitat conservation objectives.
Oregon NRCS acknowledged the likely loss of wetland habitat associated with sprinkler conversion and allocated
funding for flood-irrigated habitat projects through the Working Lands Waterbird Habitat Conservation in the SONEC
Region CIS. In 2014, the partnership between Oregon NRCS and the IWJV resulted in the development of the SONEC
WWMI Business Plan. Oregon NRCS has supported field delivery capacity and development of planning tools and
technical resources to aid in the successful implementation of WWMI conservation programs.
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In California, NRCS field staff are using WWMI technical resources to guide conservation planning of wet meadow and
waterfowl conservation projects. California NRCS implements EQIP through land-use fund pools (e.g., pasture,
cropland, rangeland), which have been applied to cost-share wet meadow and flood-irrigated habitat improvements.
The IWJV and SONEC Coordinator have worked closely with California NRCS to facilitate the implementation of
SONEC RCPP funded programs. This collaboration has resulted in California NRCS funding the first SONEC WWMI
conservation easement with ACEP-ALE funds allocated via the SONEC RCPP.
Since 2014, California NRCS has implemented the Wetland Reserve Easements (WRE)-Grazing Reserved Rights Option.
This program allows ranch owners to execute a WRE without selling the grazing rights to the property. In a traditional
WRE, the landowner relinquishes nearly all uses to the property to NRCS with the goal of establishing a fully protected
wetland area. For ranchers, selling their lands’ primary income source (i.e., grazing or haying) is often not a feasible
alternative. The WRE-Grazing Reserved Rights Option allows ranchers to protect their wetland habitat, keep their
ranchlands intact, and sustain a viable ranching operation by selling an easement that reserves the grazing rights. The
program’s novel approach has been successfully implemented by California NRCS, resulting in the enrollment of 13,600
acres under easement.
Harney Basin Wetlands Initiative-High Desert Partnership & Oregon Watershed Enhancement Board
The Harney Basin Wetlands Initiative (HBWI), a collaborative of the
High Desert Partnership, has served as a forum for partnership-based
wetland conservation in Harney County. The HBWI grew out of the
Malheur NWR-Comprehensive Conservation Plan and is comprised of a
diverse mix of partners including landowners, a state agency, federal
agencies, and non-governmental organizations. The IWJV is proud to be a member of this collaborative and participate
in addressing local resource issues with this partnership. The HBWI has been a champion in expanding awareness of the
importance of flood-irrigated agricultural lands for wildlife habitat.
In 2016, HBWI was awarded a Focused Investment Partnership (FIP) grant by the Oregon
Watershed Enhancement Board (OWEB). The FIP was allocated to improve aquatic health
through carp control and wet meadow habitat conservation in the Harney Basin. The FIP grant has
been a key resource to leverage NRCS CIS and RCPP Farm Bill funding for SONEC region wet
meadows and implement large projects that would not be possible to fund through Farm Bill
program dollars alone. The FIP grant has assisted in planning and installing diversion dams that
deliver water to flood-irrigated wet meadows in the Harney Basin. In this way, the partnership can tackle flood
irrigation infrastructure issues at multiple scales in the Harney Basin.
Ducks Unlimited
Ducks Unlimited (DU) has led wetlands conservation efforts in the SONEC region for many
years and has been a key partner of the initiative. In 2016, DU was awarded a $640,000
NAWCA grant for wet meadow restoration and habitat enhancement projects in Lake
County. This grant also funded the acquisition of one of the first working wet meadow
conservation easements in Oregon, thereby providing a model the SONEC region
partnership can use with ACEP-ALE in the future. DU has made major investments in working wet meadow habitat
conservation in partnership with the SONEC WWMI. DU’s engineering and biologist support has been invaluable to
developing designs for EQIP irrigation structures and leading planning and design of large off-farm structures like
diversion dams. DU is the lead fiscal partner for the SONEC WWMI RCPP and has invested significant technical and
financial resources to amplify the conservation outcomes of the RCPP. Lastly, DU’s support to the partner biologist
positions by contributing funding, providing oversight and sharing technical expertise has ensured high quality field
delivery capacity to implement Farm Bill conservation programs.
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FWS Partners for Fish and Wildlife Program
The FWS Partners for Fish and Wildlife (PFW) Program in Region 8 is a founding
partner to the WWMI and helped set forth the vision for private lands wet meadow
conservation. The PFW program has supported efforts across the SONEC region by
providing funding for the SONEC Coordinator position and orienting PFW program
implementation to SONEC WWMI objectives. The PFW program invests heavily in
private lands conservation, which compliments Farm Bill programs and other
conservation programs like NAWCA. In Region 8, which covers the Klamath Basin and
northern California areas of the SONEC region, the PFW program has made working wet meadow conservation part of
their strategic plan. The IWJV and SONEC field delivery staff have forged relationships with PFW program biologists in
each SONEC basin to collaborate on private land habitat projects and expand wetland conservation benefits for
waterfowl and waterbirds.
Fisheries Conservation Community
Fish habitat and flood irrigation are typically discussed in contradictory terms due to perceptions of water use, most
commonly in-stream versus agricultural irrigation. The closed basins of the SONEC region generally do not garner the
same level of attention for fisheries conservation as coastal rivers
to the West that harbor anadromous fish. However, mountain
streams that supply water to wet meadows and fill terminal lakes
in the SONEC region are home to genetically distinct populations
of redband rainbow trout and suckers. For the SONEC region
partnership, the health of these unique fisheries is as important
as the conservation of waterfowl habitat and sustaining
agriculture-based rural communities. Irrigation diversions on these streams and management of
adjacent grazed pastures can clearly affect fish habitat. Conversely, declining fish populations
and legal challenges for irrigation water can result in a loss of irrigated
agricultural habitats important to waterfowl. To achieve lasting conservation solutions, the SONEC
WWMI promotes practices that consider watershed scale and multi-species impacts. For this
reason, SONEC region partners are working with conservation groups invested in riparian habitat
and fish habitat conservation including the Oregon Department of Fish and
Wildlife (ODFW), Lake County Umbrella Watershed Council, California Trout,
and the Western Native Trout Initiative (WNTI). The IWJV has assisted with
outreach efforts for California Trout’s Modoc Meadows project. This project is
aimed at restoring upper watershed meadows in northern California. The
IWJV has begun collaborating with WNTI to identify opportunities to address
threats to redband rainbow trout in eastern Oregon. In Lake and Harney
Counties, SONEC region partners have worked with ODFW to install fish
passage and screening structures when replacing main points of diversion.
The integration of flood-irrigated waterfowl habitat conservation and native fish habitat
conservation is a priority in our vision for the future.

Science Development & Technical Transfer
The WWMI was built on a conservation science framework that included spatially explicit and biologically-based habitat
objectives to sustain regional and continental populations of priority waterfowl populations. The WWMI partnership
has continued to invest in science to enable refinement of conservation strategies and evaluate conservation outcomes
and progress toward objectives.
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Wetland Dynamics Decision Support Tool
A primary challenge to further target and evaluate conservation investments in the SONEC region, and throughout
western North America, has been gaps in understanding and quantification of annual and seasonal dynamics of
wetland and irrigated resources used by waterfowl and other wildlife. Climate-driven variation underlying these
landscapes creates unpredictable wetland conditions. The stochastic nature of climate underlying these wetlands and
irrigated systems in the West leads to unpredictability in timing and duration of seasonal flood events that birds rely on.
Complex irrigation infrastructure and water rights governing irrigation practices can also further compound
predictability of wetland conditions on private lands that encompass the majority of western wetland resources. Until
recently, broad scale efforts to conserve waterfowl and other avian migration habitats have been unable to account for
patterns of seasonal wetland dynamics that link the timing of wetland availability (i.e., flooding) to the chronology of
bird migration through landscapes. Emerging conservation science developed by the IWJV partnership is addressing
these challenges by providing new and efficient approaches to landscape monitoring of dynamic seasonal wetland
systems in the SONEC region. This partnership has developed spatiotemporal models that for the first time examine
long-term patterns of seasonal flooding in natural and working wetland systems in the West. In addition, General Land
Office plats have been analyzed to reconstruct circa 1870 wetland footprints as a conservation guide that links historic
and contemporary wetland values that are mutually beneficial to wildlife and ranching.
IWJV science staff developed a Decision Support Tool (DST) in GIS and Google Earth formats providing monthly
estimates of flooding and irrigation history over the past 30 years (1984–2016; Figure 2). The SONEC Wetland
Dynamics DST and associated Technical Report – Managing risk and maximizing return; decision support for conservation
of dynamic wetland landscapes in southern Oregon and northeast California – were developed in collaboration with staff
from Oregon and California NRCS. IWJV staff produced a webinar for NRCS staff and regional partners that provided an
overview of project methodology, technical information, results, and potential applications of the data for the
conservation of wetland and working lands in the SONEC region. The DST has been provided to NRCS staff, and data
sharing protocols were developed for conservation partners to access the DST. The WWMI partnership used this DST to
review and rank the SONEC RCPP ACEP-ALE applications in fiscal year 2018. In addition, a peer-reviewed manuscript –
Synchronizing conservation to seasonal wetland hydrology and water bird migration in semi-arid landscapes – has been
published regarding evaluation of spatio-temporal patterns of seasonal wetland hydrology and waterbird migration
phenology. This research demonstrates that incorporating seasonal hydrologic dynamics into conservation decisions
dramatically increases efficiency in meeting habitat conservation goals.

Figure 2. Wetland Dynamics
DST (screen capture of Google
Earth data). Green shading
represents average surface
water acres in March (peak
spring waterfowl abundance)
over the past 30 years (1984–
2016); light green = fewer wet
acres, dark green = greater wet
acres.
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Field Delivery Support
Training of field delivery staff is a critical investment in conservation implementation. The SONEC Coordinator, NRCS
District Conservationists for both Lake and Harney Counties, and funding partners have provided resources and
facilitated numerous trainings, coordination meetings and project site visits to ensure success of the partner biologists.
In the early stages of the initiative, partners worked with NRCS to develop the necessary evaluation forms for
implementation of Farm Bill conservation programs. One of the first documents developed was the SONEC Spring
Migratory Waterfowl Foraging Habitat Evaluation. This evaluation tool is required to plan EQIP and Conservation
Stewardship Program (CSP) SONEC spring migration habitat projects. It is used to assess the quality of habitat
conditions and guides planners on steps to improve habitat within flood-irrigated pasture and hayland systems.
In 2014, the NRCS and IWJV collaborated on the release of a technical webinar titled, Agricultural Working Lands:
Meeting the Needs of Spring-migrating Waterfowl in the Intermountain West on Working Ranches. The webinar presents
on the significance of flood-irrigated working lands in the SONEC region for waterfowl in the Pacific Flyway and
outlines opportunities for conservation planners to conserve waterfowl habitat on private lands. This presentation
provides an overview of the conservation delivery objectives of the SONEC WWMI.
Dr. Josh Vest, IWJV Science Coordinator, presented on a 2017 webinar, Effects of Irrigation Efficiency Improvements at
Multiple Scales. The webinar, hosted by the NRCS West National Technology Support Center, explains potential
adverse effects attributed to irrigation system changes, like sprinkler conversion, facilitated by Farm Bill programs in
the Intermountain West. The SONEC region is presented as an example of wildlife habitat resources that are sensitive
to changes in agricultural water management. Conservation delivery efforts undertaken through the SONEC WWMI are
also presented.
Conservation Effects Assessment Project
Early in the development of the SONEC WWMI, a NRCS Conservation Effects Assessment Project (CEAP) Conservation
Insight was produced entitled Farm Bill Conservation Programs Can Help Met the Needs of Spring-Migrating Waterfowl in
Southern Oregon-Northeastern California. IWJV partners conducted a preliminary analysis of the potential contribution
of Wetlands Reserve Program (WRP) enrollments (circa 2012) in meeting recently established habitat conservation
objectives for spring migrating waterfowl in the SONEC region. Results suggested that WRP wetlands may meet up to
21% of the foraging habitat needs for dabbling ducks during spring depending on hydrologic and vegetation
management objectives of WRP. However, WRP easements typically remove agricultural rights (e.g., grazing and
haying). Assessments with Oregon and California NRCS staff suggest vegetation management is challenging to
incorporate and implement with WRP. The CEAP Conservation Insight highlighted that easement programs that
maintain wetland hydrology in spring and allow haying and/or grazing as compatible uses and/or as regular vegetation
management tools would be well suited to meeting these spring habitat objectives. Consequently, our partnership has
emphasized the WRE-Grazing Reserved Rights Option and ACEP-ALE as programs better suited than the traditional
WRP in meeting the foraging habitat needs of spring migrating waterfowl and other wetland birds in the SONEC
region.
Assessing Outcomes
Over the past five years, EQIP has been an important component of the WWMI and a focus of partner biologists in
southern Oregon. From 2015–2018, approximately 17,707 acres were enrolled in EQIP in Lake and Harney Counties to
achieve migratory bird habitat conservation. These EQIP applications were targeted to high priority spring migration
areas (identified for the SONEC RCPP; Figure 3, next page) but were developed prior to the availability of spatiotemporal data of flooding dynamics provided by the wetland dynamics DST (Donnelly et al. 2019). Hence, a retroactive
analysis of these EQIP projects relative to estimates of monthly habitat availability was performed to further
understand and evaluate progress toward spring habitat objectives for these two counties under the WWMI.
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Figure 3. Distribution of EQIP projects in Lake and
Harney Counties, Oregon, 2015-2018, relative to
priority waterfowl spring migration areas in the SONEC
region.
Average “wet” acres (surface water) were
summarized from the SONEC Wetland Dynamics
DST for each EQIP project area based on the DST
time period 2010–2016 to reflect recent hydrologic
and environmental patterns (Donnelly et al. 2019).
These spring wet-acre estimates for EQIP projects
were compared to IWJV WWMI habitat objectives for
Lake and Harney Counties (IWJV 2013). Biological
outcomes were also estimated based on dabbling
duck carrying capacity supported by EQIP project
wet acres. Carrying capacity was calculated based on
a bioenergetic model used to derive SONEC region
spring habitat objectives (IWJV 2013).
Spatio-temporal analyses estimate approximately
10,700 wet acres, on average, were sustained or
improved for waterfowl on these EQIP projects
contributing to 44% of total county habitat
objectives. Further, the analyses show that these
habitat investments represent achievement of 30%
of the flood-irrigated working wet meadows habitat
needed in Oregon during the early portion of spring
migration (late February-early April). Based on estimates of spring wet acres, EQIP projects sustained or enhanced
dabbling duck carrying capacity by over 4,055,000 duck energy days (Table 1, next page). Thus, EQIP projects
contribute to sustaining approximately 184,300 ducks per day for 22 days during spring migration—the average
stopover duration for northern pintail in the SONEC region (Miller et al. 2015). Most importantly, the science
foundation we are now using allows the partnership to assess “outcomes” (e.g., food energy provided relative to bird
needs) rather than “outputs” of conservation delivery (e.g., acres and dollars). The development of this new science tool
represents a monumental step forward in supporting agricultural producers in achievement of some of the most
important wetland and waterfowl habitat conservation in North America.
These evaluations highlight the importance of both investing in priority areas but also aligning conservation projects
and investments with the resources required by migratory wildlife (Donnelly et al. 2019). These analyses suggest late
spring habitat objectives have been achieved at a solid rate, but additional conservation investments are needed during
early spring when waterfowl abundance is highest. It is important to emphasize that these early EQIP projects were
developed prior to the availability of spatio-temporal flooding dynamics in the SONEC region. The new science tools
will increase efficiencies within a voluntary and incentive-based conservation framework. Today, field delivery staff are
increasingly utilizing the DST to conduct landowner outreach in the areas in which conservation investments will most
efficiently conserve early spring migration habitat. We are much more prepared now to deliver highly targeted working
wet meadows conservation than we were five years ago.
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Lastly, we now have the ability to measure landscape and habitat change associated with EQIP conservation practice
implementation. Estimates of wet acres reported here reflect past patterns of flooding (2010–2016). In the future, we
will be able to evaluate the extent of flooded acres pre- and post-EQIP implementation (e.g., by comparing the 20102016 data to wetland dynamics data from 2017-2023), quantifying how flooding extent on fields in space and time have
been enhanced through EQIP implementation. Such evaluations will be addressed with future updates of the SONEC
Wetland Dynamics DST and reporting.
Table 1. Lake and Harney Counties, Oregon EQIP project accomplishments (acres) 2015–2018 relative to established
habitat objectives (IWJV 2013), monthly flooding dynamics (wet acres; Donnelly et al. 2019) on project sites, and estimates
of dabbling duck carrying capacity (duck energy days) supported by EQIP projects.

LAKE & HARNEY COUNTY ACRES

BIOLOGICAL OUTCOMES
Dabbling Duck
Carrying Capacity
(Duck Energy Days)

EQIP Project
Acres

Habitat
Objective

Objective
Accomplished

Total EQIP Project

17,707

24,100

73%

February (wet acres)

1,660

7,230

23%

628,036

March (wet acres)

3,684

12,050

31%

1,393,640

April (wet acres)

5,376

4,820

112%

2,033,600

Total (wet acres)

10,720

24,100

44%

4,055,276

Communications
The IWJV, WWMI field delivery staff, and SONEC region partners have made significant progress in growing awareness
of flood-irrigated working lands and their significance to rural communities and waterfowl habitat. Articulating the
importance of these systems has expanded conservation funding on these lands and has helped validate flood irrigation
as an important agricultural practice with significant co-benefits for wildlife and groundwater recharge. The
information and resources developed by the SONEC partnership have strengthened many landowners’ long held
perspectives on flood irrigation. As a result, producers have been quick to enroll in conservation programs, adopt the
term “wet meadow” to refer to their irrigated pastures, and can point out the ecosystem benefits that their irrigated
lands provide. We count this as a successful outcome of communication efforts fostered through the SONEC WWMI.
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Understanding why people do what they do is a vital element for successful conservation. From 2017-2018,
conservation partners in the Intermountain West collaborated with a social science research team from Virginia Tech
University and the University of Montana to develop a human dimensions project proposal to better understand the
relationship between working wet meadows, agricultural production, and bird habitat. The purpose of the project was
to learn from landowners about their conservation activities, especially their attitudes regarding flood irrigation and
factors they consider when making irrigation and other land management decisions. Understanding the perspectives of
the landowners who manage wet meadow habitats as part of their agricultural operations is important in balancing our
habitat goals and objectives with the needs of agricultural production and profitability.
With the assistance of planning teams that consisted of local conservation practitioners, landowners, and the research
team, the IWJV hosted two landowner-focused, facilitated workshops in landscapes where flood irrigation is a
significant management practice for agricultural productivity and wildlife habitat. The workshop transcripts contained a
wealth of information that was coded and analyzed to produce a report of results and practical application of
recommendations. Both of these items were co-produced with the local partner planning teams before being shared
publicly via a live webinar in November 2018. Research findings and recommendations were also presented as part of a
panel presentation including the Oregon NRCS State Conservationist, FWS Region 8 Regional Director, IWJV
Coordinator, and IWJV Communications Program Coordinator at the 2019 Family Farm Alliance Annual Conference in
Reno, Nevada. The findings were also presented at a variety of other meetings with key partners and stakeholders. The
research report is currently under review for publication in a scientific journal and will be publicized through production
of a technical transfer document in the IWJV’s Intermountain Insights series.
As part of its Strategic Communications Plan, the IWJV produced and/or shared the following tools to support key
conservation efforts in the SONEC region:
●

Working Wet Meadows of SONEC RCPP fact sheet

●

Modoc Plateau Meadows Assessment & Restoration Design Project fact sheet

●

SONEC: Oregon fact sheet

●

SONEC: California fact sheet

●

SONEC Wetlands: Keeping Ranchers & Birds in Business landowner brochure

●

Conservation Outcomes that Matter, an article about its Management Board field tour (Susanville, September 2018)

●

Leaving a Legacy of Land, an article on ACEP-ALE (Winter 2019)

●

The Mutual Conservation of Birds, Herds & Water (Winter 2017)

●

A Land Ethic for Waterfowl (published by DU – September/October 2016)

Conservation Investments
The conservation outcomes of this initiative are a result of a shared vision by many partners and their financial
contributions across several program areas including field delivery capacity, financial assistance for private land
projects, science, communications, and administrative support.
Field Delivery
The SONEC region partner biologist positions were established in 2014. Initially contracted positions, the partner
biologists are now employed by the Harney Soil and Water Conservation District and Wildlife Management Institute.
These positions are funded through contributions from NRCS, DU, Harney County Soil and Water Conservation District
(SWCD), FWS Malheur NWR, IWJV, and ODFW. Table 2 (next page) provides a financial summary of contributions by
partners for these two positions.
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Table 2. Partner funding contributions for SONEC region partner biologists in Lake and Harney Counties, 2013-2018.
Entity

Description

Funds

DU

Lake County Partner Position

$20,000

DU

Harney County Partner Position

$10,000

DU (OWEB)

Harney County Partner Position

$50,000

FWS Region 1 (Malheur NWR)

Harney County Partner Position

$37,000

Harney County SWCD

Harney County Partner Position

$25,000

Oregon NRCS

Partner Biologist Positions

$208,052

IWJV

Lake County Partner Position

$64,397

ODFW

Lake County Partner Position

$30,000

Total

$444,449

The SONEC Coordinator has been supported by NRCS, FWS Region 8 PFW program and the IWJV. Table 3 below
summarizes funding allocated to this position.
Table 3. Partner contributions for the SONEC Coordinator position from 2013 to 2018.
Entity

Description

Funds

FWS Region 8

SONEC Coordinator

$60,000

IWJV

SONEC Coordinator

$205,000

Oregon NRCS

SONEC Coordinator

$180,227

Total

$445,227

Working Lands Waterbird Habitat Conservation in the SONEC Region CIS
NRCS Farm Bill programs have provided the primary source of funding for flood irrigation infrastructure replacement
and wetland enhancement projects. Oregon NRCS’s Strategic Approach to Conservation has been the key mechanism
for allocating EQIP funds in this highly targeted manner. From 2014 to 2018, the Working Lands Waterbird Habitat
Conservation in the SONEC Region CIS allocated $1.1 million in EQIP funding to landowners in Lake and Harney
Counties to conserve wet meadow habitat within key sub-basins.
RCPP
After early success with the Working Lands Waterbird Habitat Conservation in the SONEC Region CIS, in 2016, the IWJV
assisted in securing $2.6 million for working wet meadows conservation through the NRCS RCPP. The SONEC RCPP set
aside funding from three Farm Bill programs: ACEP-ALE, CSP, and EQIP. The IWJV has worked closely with NRCS and
local partners to apply these programs and enhance and protect wet meadows. The RCPP has facilitated significant
progress towards habitat acre objectives and growth through a conservation easement program in the SONEC region.
In 2018, partner biologists in the Lake and Harney County field offices obligated $247,009 in RCPP EQIP funds to
enhance 5,335 acres of habitat; these planned acres are not accounted for in the accomplishments summary (Table 1,
page 14). Funds from the CSP and ACEP-ALE were made available to Oregon and California, supporting conservation
actions in both states. Partner contributions towards this project have also been impressive, as RCPP partners expect to
leverage the $2.6 million in RCPP funds with over $6 million in match funds.
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Communications, Science & Administrative Support
To support on-the-ground conservation, the IWJV develops and provides partners with cutting-edge science and
communication tools. These products have been developed in partnership with the NRCS and FWS. The IWJV team
also provides operational support to carry out the mission of this initiative. Table 4 below provides a summary of
investments in communications, science and administrative support for the SONEC WMMI.
Table 4. Partner contributions supporting communications, science, and administration.
Entity

Description

Funds

FWS Region 6

Human Dimensions Study

$25,000

IWJV

Administration

$130,000

IWJV

Communications Staff Time

$19,800

IWJV

Science Staff Time

$297,500

IWJV

Communications Program

$2,000

Oregon NRCS

Wetland Dynamics

$40,000

Oregon NRCS

Human Dimensions Study

$25,000
Total

$539,300

Next Steps
At the start of the initiative, the IWJV and our partners embarked on a course to secure 64,700 acres of waterfowl
habitat. Over the last five years, we have made strong progress towards meeting this objective, not only in acres
enhanced but also in establishing a foundation and network of partners to help carry out this mission. Over this period,
we have gained new information and resources to carry out this work more effectively. As our understanding of this
resource has grown, we have also learned that our work is not yet complete.
The Wetland Dynamics assessment and DST provides one of the most detailed inventories of seasonal wetlands in the
West. This study has brought to light the high variability of wetlands in the SONEC region because of annual variations
in precipitation. The uncertainty of climate and future precipitation patterns reinforces our objective of protecting
large, intact private lands that house wetland complexes with high wetland persistence. With the added information
provided by the Wetland Dynamics DST, we can now be even more strategic with our investments in protecting private
lands.
We define “securing habitat” as ensuring that wet meadows on working lands continue to be seasonally flooded and
managed for perennial forage cover in perpetuity. Our success in improving irrigation infrastructure and management
has built rapport and trust with landowners, but it is only a short-term solution to conserving these wetland resources.
Providing continued technical/financial assistance to landowners amidst changing environmental/socio-economic
conditions and protecting key properties through conservation easements is the IWJV’s vision to successfully conserve
private land habitat.
Threats to other resources in SONEC basins – e.g., fisheries, riparian health or upper watershed function – can have
negative impacts on water availability for agriculture and waterfowl habitat. Over the next few years, our approach will
continue to encompass the overall health and function of watersheds in the SONEC region. We foresee numerous
opportunities to expand our current partnerships and work with new stakeholders to address issues up and down
stream of wet meadows. By leveraging resources with other conservation efforts in these watersheds, we know we can
expand our impacts and create lasting solutions.
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Conflict surrounding water, agriculture and wildlife habitat are not unique to the SONEC region. Across the West, rural
communities are challenged with competing demands for water availability and limited capacity and resources to
tackle these complex issues. The SONEC region has been a testing ground for methods and practices to address water
issues, and some of the proven actions can be replicated in similar landscapes. The IWJV believes that the SONEC
WWMI approach to conservation will provide a new paradigm for addressing water issues. Recently, the IWJV launched
the Water 4 Initiative to do just that and extract lessons learned in the SONEC region to other important waterfowl
regions across the West. The IWJV will continue investing in the SONEC WWMI and Water 4 Initiative and push the
boundaries of waterfowl and wetland conservation in the West.
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