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Balancing the use of the Colorado River water resources 
with the conservation of native species and their 

habitats through partnerships, planning and 
adaptive management

Presenter Notes
Presentation Notes
I would like to thank the organizers of your meeting for inviting me to speak with you today.Uncertainty is an unavoidable component of creating and managing habitat and implementing projects to protect and conserve individual and communities of wildlife species.  Presenters at this meeting have shared examples of their experiences, challenges and successes.I am going to share another example with you this afternoon.  One that is large scale and complex.  I’ll touch on our lessons learned, some you may be able to use in your projects, regardless of scale and implementation timeline. This example takes place west of here, on the Colorado River.



COLORADO RIVER WATERSHED

• Length:  approx. 1,400 miles (LCR is the 
last 400 miles in the U.S. in AZ, NV and CA)

• Drains 246,000 sq miles from 7 states

• Domestic needs - 23 million people

• Agriculture – over 2.5 million acres

• Hydroelectric powerplants at Hoover, 
Davis and Parker Dams annually 
generate 5-6 billion kilowatt-hours of 
hydroelectric power distributed in 
Arizona, Nevada and California

Presenter Notes
Presentation Notes
We are dealing with decades of change on the Colorado River. One of the challenges the Bureau of Reclamation faces as an agency that manages 1,400 miles of river is balancing our mission to provide water and hydropower to communities along with environmental protection. The US Bureau of Reclamation’s water deliveries, Meet the domestic needs of more than 23 million people. The water irrigates over 2.5 million acres of land and Generates important hydroelectric power



HOOVER DAM - 1935

Presenter Notes
Presentation Notes
Water is diverted to users in Arizona, California and Nevada and to Mexico at various points along the lower 400 miles river. The system includes 6 dams and other diversion structures.



COLORADO RIVER 
NEAR BLYTHE, 
CALIFORNIA

Presenter Notes
Presentation Notes
As the river winds its way through the border lands of Nevada, Arizona and California, the river no longer meanders freely within the flood plain.  In addition to the dams, it is maintained in an established channel with levees and other structures to provide flood control, and store and deliver water. All the water is owned by holders of water rights in the U.S. and by Mexico.  It is used many times and returned to the river as it flows south.��This infrastructure stopped the natural flood regime. Riparian forests dried out or were harvested.  Dams and diversions fragmented habitat.  Yet, other habitats, like marshes, are created by reservoirs and other impoundments.Future activities can impact the remaining habitat or habitat that grew since the reservoirs and levees were created.  For example, we all know that water conservation is important.  When water is held back in a reservoir, less water flows out of the dam for a period of time.  This can lower the depth of the river, exposing gravel that fish were using as spawning beds and drying the eggs.  Cattails along the rivers edge may dry out along the edge.  Depth to groundwater is based on the river depth in many places.  When the river depth decreases some tree roots may not be deep enough to reach the water.  The trees die if they do not have adequate water for extended periods of time.



  

• 1967 – The Yuma clapper rail (bird) and humpback chub (fish) were 
 listed as endangered. 

• 1980 – The bonytail (fish) was listed as endangered.
• 1990 – The desert tortoise (reptile) was listed as threatened.
• 1991 – The razorback sucker (fish) was listed as endangered. 
• 1994 – Areas of the lower Colorado River were designated as 

 critical habitat for the bonytail and razorback sucker (fish). 
• 1995 – The southwestern willow flycatcher (bird) was listed 

 as endangered. 
• 2004 – Areas of the lower Colorado River were proposed as 

 critical habitat for the southwestern willow flycatcher (bird).

Presenter Notes
Presentation Notes
By the 1990s, with the listing of several species as endangered along the lower Colorado River, and with the prospect of more species becoming listed in the future, the water and power users along the river needed to consult on the impacts of their activities under the Endangered Species Act. Many activities along the lower Colorado River are interrelated and interdependent, especially those relating to water delivery and diversions. It’s not feasible to separate out the effects of all specific actions and assign each to a particular Federal or non-Federal agency. Instead of consulting independently, or arguing about who was responsible for the impacts, the parties in Arizona, California and Nevada (over 50 entities) joined together to develop a long-term program that would balance the interests of water users with conservation of endangered species. 



PURPOSE

Multi-stakeholder Federal and non-Federal 
partnership responding to the need to balance 
the use of lower Colorado River water 
resources and the conservation of native 
species and their habitats in compliance with 
the Endangered Species Act.

Presenter Notes
Presentation Notes
They created the Lower Colorado River Multi-Species Conservation Program.  It’s a Federal and non-Federal partnership to implement their compliance with the Endangered Species Act. The implementing agency for the partnership is the Bureau of Reclamation.Our next step was to figure out what the impacts of those activities would be along 400 miles of the river and what we needed to do to mitigate for them.



Presenter Notes
Presentation Notes
Hydrologists and Hydrologic Engineers modelled the river depth and edge under a range of flow for different activities, like conserving water in Lake Mead, dam releases to generate electricity, and water deliveries to users downstream.  They then modelled how that would affect groundwater and the habitats along the river.  This helped us estimate the environmental impact for operations from 2005-2055.



50-Years of ESA and CESA Compliance
• Section 7 and Section 10 HCP

Covered Actions
• Delivery and Diversion of 9 million

acre feet per year
• Movement of 1.574 million

acre feet per year within the system
• Maintenance Activities

Presenter Notes
Presentation Notes
Those impacts lead to a list of actions, called conservation measures, designed meet a mitigation standard of no net unmitigated loss. The parties established a single Habitat Conservation Plan with a Biological Opinion and Section 10(a)(1)(B) permit. Because of the size of the covered area and the diversity of activities that can occur in any year, incidental take under the LCR MSCP is tied to a surrogate of habitat loss, not take of individuals.  The conservation plan works within the current operating structure of the river.  The dams and levees will remain.Doing ESA compliance together didn’t just simplify the complex permitting burden, implementing conservation together also allows us to do it at a larger scale than we could do separately, building what we hope will be effective habitat patches that offset the impacts that we expect may occur.



COST SHARING

•  Total Program Cost 
$626 million (2003 dollars and
adjusted annually for inflation)

• Federal / State Cost Share
Split 50/50
 
2023 = $34,828,626
2024 = $38,845,008

• Cost cap 

Presenter Notes
Presentation Notes
The parties committed to funding the Program.  Costs are shared between the Federal government and non-Federal partners.A work plan is developed each year outlining the activities and anticipated costs.  This is posted on our website.Contributions in 2024 are $38,845,008



COVERED SPECIES

• 8 threatened and endangered species 
− 3 birds, 3 fish, 2 reptiles

Yuma Ridgway’s rail
(Yuma clapper rail)

southwestern willow flycatcher

yellow-billed cuckoo

Presenter Notes
Presentation Notes
Implementing the Habitat Conservation Plan will benefit at least 27 species, most of which are state or federally listed endangered, threatened, or sensitive species.



COVERED SPECIES

• 8 threatened and endangered species 
− 3 birds, 3 fish, 2 reptiles

bonytail

humpback chub

razorback sucker



COVERED SPECIES

• 8 threatened and endangered species 
− 3 birds, 3 fish, 2 reptiles

desert tortoise northern Mexican gartersnake



COVERED SPECIES

• 19 other species
− 4 mammals, 9 birds, 1 reptile, 1 amphibian, 1 fish, 1 insect, 2 plants

• 5 “evaluation species”*
−   3 mammals, 2 amphibians

* Evaluation species are those which would qualify as covered species 
except sufficient information on their biology, habitat use, and occurrence 
within the project area are not sufficient at the time the HCP was completed 



 

CONSERVATION AREA DEVELOPMENT AND 
MANAGEMENT GOALS
• Cottonwood-willow 5,940 acres

• Mesquite  1,320 acres 

• Marsh     568 acres

• Backwaters     484 acres

Presenter Notes
Presentation Notes
The LCR MSCP will design, create, and manage a minimum of 8,312 acres of new habitat with four land cover types, which were the habitat types that would be affected by the covered actions.  Those are: cottonwood-willow riparian forest, honey mesquite woodland, marsh, and backwaters.  These new habitats are designated as “conservation areas”.The program also provides funding for the maintenance of existing habitat managed by others.



  

FISH AUGMENTATION GOALS

• 660,000 razorback suckers

• 620,000 bonytail

Presenter Notes
Presentation Notes
and will produce 660,000 subadult razorback suckers and 620,000 bonytail to augment the existing populations of these fishes in the LCR. 



 

PROGRAM COMPONENTS
• Species Research

• System-wide Monitoring

• Conservation Area Monitoring

Presenter Notes
Presentation Notes
21 covered species have conservation measures in the HCP that direct the program to create and manage habitat. While these species have specific acreage goals tied to specific habitat types, the goal is to not build separate areas for each species but rather to design habitat mosaics so that multiple species will benefit.To do that effectively, we needknowledge of the environmental characteristics important for each species (such as vegetation type and structure, breeding site requirements, food sources, and abiotic conditions like temperature and humidity) and the environmental conditions needed to support the habitat (such as hydrology, soil type, and water depth). It also involves identifying the types and frequency of management activities needed to maintain functional habitats over the 50-year term of the program. The program gathers information from scientific literature and experts, and when fundamental information is lacking, research projects and monitoring activities are implemented to fill those data gaps, to monitor progress, and to monitor outcomes of management actions.



Presenter Notes
Presentation Notes
We planned extensively at the beginning. In addition to the HCP and EIS, we prepared a Science Strategy. The monitoring and research priorities are updated every 5 years in the Five-year Monitoring and Research Priorities for the Lower Colorado River Multi-Species Conservation Program report. This report was updated in 2023 with the priorities for FY23–27. The accomplishments and future work is scheduled in the annual work plan published each year during the summer.



Conservation 
Areas

• 18 conservation areas

Presenter Notes
Presentation Notes
What have we achieved?We have established 18 conservation areas and have created over 7,000 acres of habitat.



Click to edit Master title style

Cottonwood-willow     Goal: 5,940 acres      Created: 4,482 acres



Honey Mesquite     Goal: 1,320 acres      Created: 2,046 acres



Click to edit Master title style

Marsh     Goal: 512 acres      Created: 362 acres



Backwaters     Goal: 360 acres      Created: 158 acres



• LCR MSCP has established sufficient acres of habitat to complete 
conservation measures for:
Mammals
• Colorado River cotton rat (125 ac) • Yuma hispid cotton rat (76 ac)
• western red bat (765 ac) • western yellow bat (765 ac)

Birds
• Arizona Bell’s vireo (2,983 ac) • elf owl (1,784 ac)
• Gila woodpecker (1,702 ac) • summer tanager (602 ac)

Insects
• MacNeill’s sootywing (222 ac)

Habitat Creation Accomplishments

Presenter Notes
Presentation Notes
We have also established sufficient acres of habitat to complete conservation measures for these species.



Habitat Creation Accomplishments

• Percentage of habitat created for the remaining species:

Birds
• California black rail (82%) • Least bittern (71%)
• Yuma Ridgway’s rail (69%) • Gilded flicker (63%)
• Sonoran yellow warbler (63%) • Southwestern willow flycatcher (23%)
• Vermilion flycatcher (63%) • Yellow-billed cuckoo (63%)

Reptiles
• Northern Mexican gartersnake (8%)

Fishes
• Bonytail (42%) • Razorback sucker (42%)
• Flannelmouth sucker (92%)

Presenter Notes
Presentation Notes
Here is the percentage of habitat created so far for the remaining species.



     

POST-DEVELOPMENT MONITORING

Conservation Area Count of LCR MSCP Species 
Detected At Least Once Between 2005-2023

Beal Lake Conservation Area 20

Big Bend Conservation Area 8

Cibola National Wildlife Refuge Unit #1 12

Cibola Valley Conservation Area 12

Dennis Underwood Conservation Area 2

Hart Mine Marsh 5

Hunters Hole 8

Imperial Ponds Conservation Area 5

Laguna Division Conservation Area 8

Mohave Valley Conservation Area 2

Palo Verde Ecological Reserve 14

Parker Dam Camp 2

Planet Ranch 12

Pretty Water Conservation Area 2

Section 26 Under construction

Three Fingers Lake Not yet under construction

Yuma East Wetlands 13

Yuma Meadows Conservation Area Under construction

Presenter Notes
Presentation Notes
Species response to the created habitat has been great.  This table shows the number of covered and evaluation species that have been detected at least one year at each conservation area since 2005.  Many of these were detected multiple years since the habitat became suitable for their needs.  The conservation areas with the lowest numbers of species are relatively young.



 
Conservation Area Yuma Ridgway’s rail Yellow-billed cuckoo

Beal Lake Conservation Area X X

Big Bend Conservation Area -

Cibola National Wildlife Refuge Unit #1 - X

Cibola Valley Conservation Area - X

Dennis Underwood Conservation Area -

Hart Mine Marsh X -

Hunters Hole - X

Imperial Ponds Conservation Area X -

Laguna Division Conservation Area X X

Mohave Valley Conservation Area -

Palo Verde Ecological Reserve - X

Parker Dam Camp -

Planet Ranch X

Pretty Water Conservation Area -

Yuma East Wetlands X X

Presenter Notes
Presentation Notes
Here are the results for two of the listed species, Yuma Ridgway’s rail and yellow-billed cuckoo.Yuma Ridgway’s rail has been detected regularly in the 3 creditable marsh conservation areas, plus 1 backwater and the marsh areas of a cottonwood-willow conservation area. Yellow-billed cuckoos have been detected regularly at all 8 conservation areas with cottonwood-willow land cover old enough to support them.



Cibola Valley Conservation Area

Presenter Notes
Presentation Notes
MONOTYPIC…GETTING MORE AND MORE DIVERSEWe started creating habitat using information from literature, lesson-learned from previous restoration projects and Reclamation’s extensive experience in engineering and hydrology.Habitat was planted in phases with patches of different species, structure, and density to create mosaics.  We flood irrigate as the habitat in most situations has to be created behind the levees.We continue to learn as we go and improve our methods and to improve designs so created land cover contains the habitat characteristics the species need, and to find cost efficiencies to help us manage the habitat within the future operational budgets.  



One innovation was use of a mass transplanter

Presenter Notes
Presentation Notes
Some of the big lessons:  Soil salinity is a problem Flood irrigation is one of the best tools to help with plant survivorship by managing salts, but it requires water rights in over allocated basins.  Mimicking natural flooding events is difficult. It is unlikely that anyone will have enough water for scouring flows to reset habitat to maintain different age classes.Salt cedar will dominate unless you plant tress closely to shade it out, but then you have crowding that may affect other aspects of habitat suitability.  Fire can be a tool, but its also a threat. You many not have funding to replace lost habitat.



Presenter Notes
Presentation Notes
Habitat is more expensive to construct than anticipated.  And habitat changes as it matures – successional stages are real.  At some point, habitat is likely to mature past the successional stage of the species you are managing it for. 



Yellow-billed cuckoos (YBCU)

Parametrix, Inc., and Southern Sierra Research Station. 2019. Yellow-billed Cuckoo Surveys 
on the Lower Colorado River and Tributaries, 2014 to 2018 Summary Report. Submitted to 
the Lower Colorado River Multi-Species Conservation Program, Bureau of Reclamation, 
Boulder City, Nevada, by S.E. McNeil, D. Tracy, J. Lisignoli, and J.R. Stanek under 
Reclamation contract No. R14PD0004. 

Presenter Notes
Presentation Notes
I’ll give you one example, a species we share.This work will be updated with the release of Southern Sierra Research Station’s 2019-2022 summary report, which I am expecting to be published this month on our website.



Presenter Notes
Presentation Notes
Prior to our program, the majority of yellow-billed cuckoos were found on the Bill Williams River.  This was the last big stand of native cottonwood-willow habitat on the lower Colorado River.



Presenter Notes
Presentation Notes
Habitat quality at the Bill Williams River decrease due to drought and lack of large releases from Alamo Dam.  YBCUs were rarely detected by 2015.



Yellow-billed Cuckoos
By 2015:

• 96% the 414 ha planted at Palo Verde Ecological 
Reserve was occupied

• Up to 80 breeding territories (at least 2 birds per 
territory) were estimated

Presenter Notes
Presentation Notes
Yellow-billed cuckoos have colonized many of our conservation areas.By 2015:96% the 414 ha planted at PVER was occupied by YBCUUp to 80 YBCU breeding territories (at least 2 birds per territory) were estimated



Yellow-billed Cuckoos
• Cuckoos were detected in conservation areas within 2 

years after planting, some within 1 year

• Management Concern: By year 5 after planting, detections 
begin to decline, with cuckoos moving into more recently 
planted areas.

Presenter Notes
Presentation Notes
We have also learned that YBCU are not mature stand obligates as we all previously thought.YBCUs are detected within 2 years after planting, some within 1 year (note our trees grow quickly as they are flood irrigated)Management Concern: By year 5 after planting, detections begin to decline, with cuckoos moving into more recently planted areas. 







Results: Detections by age + size + age*size

Predicted survey detections by site age for sites 20, 50, and 80 ha.
95% predictive intervals are shown by grey shading around each line.

Presenter Notes
Presentation Notes
A graph showing model predictions of yellow-billed cuckoo detections by stand age + size and age * size.  20 hectares sites stay relatively constant near 5 detections.  50 hectare sites decrease from 24 to around 12.  80 hectare sites decrease from around 60 to around 14.We were so excited about the successes we had with yellow-billed cuckoo colonization, but now it appeared that successional changes might be reducing habitat suitability, not just birds spreading out into additional available habitat.



“Change is the only constant in life.”
 - attributed to Heraclitus, a Greek philosopher

Presenter Notes
Presentation Notes
Whether the change you are experiencing is good or bad depends on what you are trying to achieve.



Adaptive Management  
Learning (adapting) as you go:
• To address uncertainties
• Improve outcomes

A key concern is the recognition and measurement of 
success.

- Adaptive Management: The U.S. Department of the Interior Applications Guide. 
Adaptive Management Working Group, U.S. Department of the Interior, Washington, DC. 

Presenter Notes
Presentation Notes
We knew we wanted to do something to improve outcomes. There are a lot of variables that could be involved.So, we were back in a big planning stage again.  This time at a site-specific scale.We needed to decide what success was.  Everyone had a different expectation.



Adaptive Management 
Key issues in deciding when to use adaptive management 
are:
• whether there is substantial uncertainty about the 

impacts on management, 
• whether it is realistic to expect that we can reduce 

uncertainty, and 
• whether reducing uncertainty can actually improve 

management. 

- Adaptive Management: The U.S. Department of the Interior Applications Guide. 
Adaptive Management Working Group, U.S. Department of the Interior, Washington, DC. 

Presenter Notes
Presentation Notes
Adaptive management is a promising means of facilitating decision making and helping to resolve the uncertainties that hinder effective management. Key issues in deciding when to use adaptive management are whether there is substantial uncertainty about the impacts on management, whether it is realistic to expect that we can reduce uncertainty, and whether reducing uncertainty can actually improve management. A key concern is the recognition and measurement of success.  Is it planting the trees?  Getting occupancy by your target species?  Multi-year recruitment of your endangered birds?An adaptive management project is viewed as successful if progress is made toward achieving management goals through the use of a learning-based (adaptive) decision process.



Adaptive Management 
But, not all resource management decisions can or should 
be adaptive. 
• In some cases, there is no chance to apply learning. 
• In other cases, there is little uncertainty about what 

action to choose, or there are irreconcilable 
disagreements about objectives, or no money.

Adaptive management can be useful in cases where 
natural resources are responsive to management, but there 
is also uncertainty about the impacts of management 
interventions.

- Adaptive Management: The U.S. Department of the Interior Applications Guide. Adaptive 
Management Working Group, U.S. Department of the Interior, Washington, DC. 

Presenter Notes
Presentation Notes
But, not all resource management decisions can or should be adaptive. In some cases, there is no chance to apply learning. In other cases, there is little uncertainty about what action to choose, or there are irreconcilable disagreements about objectives.Adaptive management can be useful in cases where natural resources are responsive to management, but there is also uncertainty about the impacts of management interventions.





Integrating needs, decisions and information

Goals: What do we want/need the 
conserved resources to look like?

(as well as what we don’t want them to look like)

We manage to attain/maintain this state

We monitor to ask: 
(1) are we achieving a desired state? and 

(2) is our management effective?

Presenter Notes
Presentation Notes
So, we are preparing adaptive management plans for each conservation area and monitoring study. Focusing on these main areas.The objectives will take into account that habitat changes over time due to natural processes that result in successional changes to vegetation structure and composition as well as site specific challengesAnd that each conservation area is managed for multiple species that rely on a diversity of habitat characteristics.We are establishing monitoring triggers to help us understand when habitat conditions may be moving outside our objectives, so we can effectively use our available funding.  An example would be a change in vegetation structure or fitness measured with lidar in association with a change in species presence.



Dennis Underwood 
Conservation Area

• 635 acres
• The habitat creation 

concept includes 
establishing 
approximately 506 
acres of cottonwood-
willow and 122 acres of  
honey mesquite land 
cover types.

Presenter Notes
Presentation Notes
SWALES & WETTER TO DRIER PLANTING…We are incorporating all this new information into the design of our new conservation areas, like the Dennis Underwood Conservation Area. They include different features to create more structural diversity and create damp conditions longer. Some portions are planted less dense so there is room to add plants later so there are multiple age classes in all patches. This conservation area design includes swales and meandering furrows to mimic the mosaic found along river channels.  We hope that the swales will keep water on site longer during the nesting season near the high-density cottonwood-willow and attract southwestern willow flycatchers and other riparian species.  



   

Presenter Notes
Presentation Notes
MEANDER ADDED AT CIBOLA NWRConservation area design cross section shows the structural diversity created by placement of vegetation along swales and meandering furrows to mimic the mosaic found along river channels.Honey mesquite planting design in meandering furrows conserves water.



• Transition from census to 
sampled monitoring

• Bring most work in-house to 
increase flexibility to respond 
to changing habitat conditions 
and adaptive management 
needs

• Look for efficiencies like 
remote sensing between in-
person monitoring visits

Habitat Management Phase

Presenter Notes
Presentation Notes
Now we have a basic understanding of species colonization of our created habitat and some responses to habitat changes, we will transition from census to sampled monitoringWe are also bringing most work in-house to increase flexibility to respond to changing habitat conditions and adaptive management needsWe are also looking for efficiencies like remote sensing between in-person monitoring visits



• Utilizing remote sensing tools and other technological 
advancements to analyze the vegetation to add to 
knowledge about habitat characteristics and monitor 
structural characteristics and vegetative health (such as 
lidar, Planetscope, and NDVI).

Habitat Management Phase

Presenter Notes
Presentation Notes
Illustration showing how change in vegetation greenness measured with NDVI (Normalized Difference Vegetation Index) can be used as an indicator of plant health.



Presenter Notes
Presentation Notes
Planetscope. Photo analysis to assess change in vegetation at Palo Verde Ecological Reserve



• “Build it and they will come” - Most riparian and marsh species are 
responding to the created habitat

• Conservation Areas have been secured to meet the goals of the 
program

• Approximately 75% of the required habitat has been created in the 
first 15 years

• The flexibility in the program documents and the adaptive management 
approach have allowed us to meet challenges

ACCOMPLISHMENTS

Presenter Notes
Presentation Notes
Enthusiasm & longevity of staff….



CHALLENGES
• Securing land and water in California to meet CESA 

requirements

• Developing long-term management guidelines for created 
habitats

• The “Unknown” (i.e., drought, climate change, invasive 
species)



WHY DOES THE LCR MSCP WORK?
• The Program has a well-defined purpose, goals, and objectives

• The HCP has attainable conservation measures

• The flexibility in the program documents and the adaptive management 
approach allowed us to meet challenges

• The Steering Committee has been an active participant throughout 
implementation and is willing to compromise to move the program 
forward because a majority have a stake in its success



www.lcrmscp.gov

Presenter Notes
Presentation Notes
Our reports are posted on our website.  We also post the presentations from CRTR.  Check it out if you want to learn more.A big thank you to everyone involved in implementing the LCR MSCP!
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