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MEMORANDUM 
 
TO: Fish and Wildlife Committee Members 
 
FROM:  Stacy Horton, Washington Policy Analyst/Biologist 
 
SUBJECT: Okanogan Basin Monitoring and Evaluation Program (OBMEP): 

Learning from Monitoring 
 
 
BACKGROUND: 
 
Presenter: John Arterburn, Principal Biologist, Brian Miller, Senior Biologist, and Ryan 

Klett, Senior Biologist for the Confederated Tribes of the Colville 
Reservation. 

 
Summary: The Okanogan Basin Monitoring and Evaluation Program has developed a 

status and trend monitoring program that documents summer steelhead 
abundance and habitat changes at population, sub-watershed and reach 
scales and provides estimates of habitat performance as Viable Salmonid 
Population (VSP) criteria. Additionally, synergistic fish and habitat 
monitoring efforts allow for compelling narratives about the Okanogan 
River basin, steelhead life-histories and the role of tributary habitat in 
salmon and steelhead recovery.  

 
Relevance: The Okanogan Basin Monitoring and Evaluation Program (OBMEP) 

project provides status and trend data for all listed anadromous fish 
species in the Okanogan River basin. OBMEP monitors key components 
of juvenile fish production, habitat condition, water quality, and adult 
enumeration.  

 
The Council tracks the status and trends of focal species to provide an 
understanding of the benefit of projects funded through the Councils fish 

http://www.nwcouncil.org/


and wildlife program.  Information is evaluated to determine if projects are 
having the intended measurable benefits to fish, wildlife, and their 
habitats.  

 
Background: The Council first approved the Okanogan Basin Monitoring and Evaluation 

Program (OBMEP BPA project number 2003-022-00) as part of the 
Research, Monitoring, and Evaluation Categorical Review in 2003. The 
project was designed to monitor and evaluate important biological, water 
quality, and physical habitat indicators for listed anadromous fish 
throughout the Okanogan River subbasin; to establish a long-term status 
and trend data set; and determine population scale responses from habitat 
restoration efforts. The ISRP noted in its most recent review of the project 
that,  
“This long-running, successful, and adaptive project is integral to several 
other projects (Restore Salmon Creek Anadromous Fish 199604200, 
Chief Joseph Hatchery Program 2003023, Okanogan Subbasin Habitat 
Program 200722400, Okanogan Habitat Acquisition and Restoration 
200810200, Land and Water Acquisition 200810400, Upper Columbia 
Programmatic Habitat 201000100, Upper Columbia Spring Chinook and 
Steelhead Juvenile and Adult Abundance 201003400) in the upper 
Columbia River basin and most are conducted by the Confederated Tribes 
of the Colville Reservation. One of the major strengths of the project is its 
data management system and publicly accessible dashboards for 
understanding status and trends of listed salmonids and habitat conditions 
in the subbasins of the Okanogan and Methow basins. The project is a 
major contributor to monitoring and landscape evaluation in the upper 
Columbia River basin.” 

 
More Info:  
 
https://ecosystems.azurewebsites.net/hstr-okanogan/ 
 
This website is the platform for Okanogan subbasin habitat status and trend report 
cards.  
 
https://ecosystems.azurewebsites.net/hstr-methow/ 
 
This website is the platform for Methow subbasin habitat status and trend report cards.  
 
https://www.okanoganmonitoring.org/ 

Okanogan Basin Monitoring is the primary data sharing website of the Okanogan Basin 
Monitoring and Evaluation Program (OBMEP). Data from other programs operating in 
the Okanogan Basin are also available here, such as steelhead-related data on Omak 
Creek from the Broodstock, Acclimation, and Monitoring (BAM) program of Grant 
County PUD and habitat restoration information from the Okanogan Subbasin Habitat 
Implementation Program (OSHIP). 

https://ecosystems.azurewebsites.net/hstr-okanogan/
https://ecosystems.azurewebsites.net/hstr-methow/
https://www.okanoganmonitoring.org/


OBMEP, BAM, and OSHIP partner with ESA to develop applications for collecting, 
processing, and analyzing data. Therefore, this site also functions as a way for 
biologists and technicians from these programs to upload and edit data to a centralized 
database, download updates and new applications for collecting data, and view and 
download data for analysis. Because these programs are publicly funded, the data are 
made provisionally available to other agencies, Tribes, stakeholders, and the general 
public. 
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Okanogan/Okanagan Watershed

The Okanogan is:
• A large international subbasin,
• The current northern most extent of 

anadromous fish in the Columbia River 
basin, 

• Characterized as low gradient and highly 
productive

You are here



History of Okanogan summer steelhead
• In the early 1990’s wild steelhead 

returns averaged around 20.
• Upper Columbia steelhead (listed as 

endangered on August 18, 1997; 
reclassified as threatened on 
January 5, 2006; and as a result of a 
legal challenge, reinstated to 
endangered status on June 13, 
2007)

• Okanogan deemed essential for 
recovery.



OBMEP Goals 
• To monitor the status and trend of listed 

salmonids in the Okanogan Subbasin and 
salmonid habitat in the Okanogan/Methow
Subbasins

• Document changes in adult/Juvenile VSP 
• Document changes in habitat
• Secure, summarize and share data



Historic Background

Before OBMEP Today

• Subbasin plan identified a lack of 
data as primary limiting factor.

• Habitat implementation guided by 
willing landowners.

• Adult returns determined by Wells 
dam counts with set percentage to 
subbasins (Okanogan and Methow)

• Arguably the most data rich subbasin
in the Upper Columbia.

• Habitat actions informed and 
prioritized by OBMEP data.

• Recovery metrics for Okanogan 
provided to action agencies by 
OBMEP down to subwatershed scale.

• In 2004, OBMEP proposal was funded.
• In 2008, Placed into Colville Accord portfolio.



Unique approaches to steelhead monitoring
Standard Approach

• 2003-2013 Fish in/ Fish out 
monitoring.

• Primary focus on population 
monitoring

• Redd surveys and weir traps
• Rotary screw traps 

• 2013-Present
• Primary focus on population 

monitoring
• PIT-tag escapement estimates
• Rotary screw traps

OBMEP

• Traditional Fish in/Fish out monitoring 
had mixed results

• Redd surveys/weirs/video-low visibility in 
many years.

• Rotary screw trap-Poor results
• Changed to juvenile monitoring

• Rotary screw trapping ended in 2013.
• Limited catch caused confidence intervals 

to be greater than the mean.
• Replaced snorkel surveys with 

electrofishing MR in subwatersheds
• Adult monitoring 

• PIT-tag escapement estimates at each 
subwatershed

• Results summed to produce population 
estimate.



Unique approaches to habitat monitoring
Standard Approach

• 2004-2010 ISEMP S&T Habitat 
monitoring

• Transect based randomized probabilistic 
sampling 

• 2011-2018 CHaMP design
• Primarily focused on researching how to 

monitor habitats.
• Today, primarily focused on 

implementation monitoring of Biop
metrics

• Number of miles of stream impacted
• Number of widgets placed on landscape
• No clear relationship to fish recovery

OBMEP

• Design and data collection similar 
To ISEMP

• Data management and analysis 
defined apriori using EDT model

• Continued S&T monitoring
• Shift to reach based continuous 

sampling.
• Continues S&T monitoring

• Increased use of rapid assessment 
and remote sensing to increase data 
quality and cost efficiencies.

• Provides fish VSP metrics related to 
habitat change over time.



OBMEP – Fish Population Monitoring

Adult Spawning Estimates Juvenile Salmonid Monitoring



Steelhead Spawning Estimates

• 2005-Present (19 years)

• Determine spawning estimates at the 
reach/tributary scale

• Redd surveys
• Expand redds by # fish per redd

• PIT tag expansions
• 2010-034-00

• Sum all estimates for a subbasin wide 



Trend in Steelhead Spawners
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Bridge replacement 
and instream flow addressed
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Steelhead 
Spawning, 
Spatial 
Distribution
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Adult Steelhead Monitoring - Lessons Learned

• Subbasin level estimates are used for 
large scale region-wide recovery 
reporting, NOAA efforts

• Tributary and reach-scale data are most 
used by habitat practitioners

• Directs local recovery efforts
• Culvert removal, diversions, habitat 

protection/improvement, hatchery 
management, etc., etc.



Understanding Water Temperature Effects on 
Incubating Steelhead
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Juvenile Salmonid Monitoring
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Estimate juvenile 
salmonid abundance
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2. Mark age-1+ with PIT tags

3. Expand site estimates to 
reach

4. Sum all reaches for 
tributary estimates

5. Outmigration determined 
by PIT tagged fish
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Irrigation diversion 
removes 96% flow
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Estimate juvenile 
salmonid abundance
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Results: Instream Abundance
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Results: Outmigration varies by 
RKM within tributaries
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Results: Outmigration varies by 
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• Unique O.mykiss life 
history strategies
– Above and below lakes
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4 years: only 7 
detections 
‘downstream’ 

• Unique O.mykiss life 
history strategies
– Above and below lakes



Adfluvial

Anadromous

4 years: only 7 
detections 
‘downstream’ 

~20-40% 
outmigrate 
annually

• Unique O.mykiss life 
history strategies
– Above and below lakes



OBMEP Fish Monitoring
• Steelhead/O.mykiss can be difficult to monitor

• Complex life history traits
• Few spawners over a large subbasin

• Adapt methods
• Local subbasin
• Species

• Continue long-term dataset
• Good working relationship, data collection 

both sides of the WA/BC border
• Colville Tribes
• Okanagan Nation Alliance 
• Methods, common database 
• Annual reporting



Habitat Monitoring





Framework
Data

Habitat Model Scenarios & Prioritization





https://ecosystems.azurewebsites.net/hstr-okanogan/





Limiting (Survival) Factors

Habitat Attributes
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Awards and peer–reviewed 
publications
• The first iteration of our OBMEP habitat status 

and trend reporting platform was acknowledged 
by the Environmental Business Journal for 
technical merit in information technology in 2015 

• 2021 Journal Article: It’s complicated … 
environmental DNA as a predictor of trout and 
char abundance in streams.

• Canadian Journal of Fisheries and Aquatic Sciences 
78:4

• Editor’s Choice Award



It is with great pleasure that I am writing to inform you we have 
selected your collaborative work on the Okanogan Ecosystem 
Diagnosis and Treatment model (EDT) as the recipient of the Society 
for Ecological Restoration Northwest Chapter's Special Award for 
2022. This award is given “To a person, team or project representing 
a theme or focus of restoration science and practice chosen 
annually by the Board of Directors.”

The 2022 Special Award was open to any organization or individual 
that demonstrated their commitment to “Reconnecting to 
Restoration through the use of innovative tools and techniques in 
restoration planning or practice in the Cascadia Bioregion.”



Expanded needs for habitat monitoring
• Since 2014, OBMEP has been supporting EDT 

modeling in the Methow subbasin using other 
peoples data (incomplete and dated dataset).

• Upper Columbia lost habitat monitoring when 
CHaMP was defunded in 2018 and In 2021, the 
Colville Tribes Habitat implementation program 
expanded from the Okanogan subbasin to the 
entire Upper Columbia.

• OBMEP or at least our approach could be expanded 
to cover Methow, the Entiat and Wenatchee 
subbasins but would need substantial additional 
funding.



Conclusions
• OBMEP has successfully created a 

subbasin scale S&T monitoring program.
• Only program that can link changes in habitat 

to listed stock VSP parameters.
• Fills all the S&T needs of the new tributary 

habitat monitoring strategy. 
• Award demonstrate our track record of not 

only adapting to new technology and 
methods but leading.

• Tools and approach is fully transferable to any 
other subbasin.

• How do we respond when requested to 
expand OBMEP S&T monitoring with “No 
new funds mandate”?
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Questions?
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