


























































EDT History 

• Developed in late 1990’s 
– Council’s Model Watershed Process: Grande Ronde sub-basin 
– Expert knowledge driven 

• Production model: EDT1 ~2000 
– Sub-basins in Puget Sound and Columbia Basin 
– Council’s Multi-Species Framework 

• Sub-basin Planning: EDT2 
– Simplified interface 
– Applied to most salmon-bearing watersheds outside of Idaho 
– More than 100 registered users 
– Created the world’s largest salmon-habitat dataset 

• The Future: EDT3 
– Just released 
– Modern software standards 
– Much more flexible and versatile 
– Responds to needs/criticisms 



EDT Transforms Data Into Answers 

Bank hardening 
• Then – 81% 
• Now – 30% 

Spawning habitat 
• Then – 12.2 ac 
• Now – 37.9 ac 

Off-channel habitat 
• Then – 2.2 ac 
• Now – 27.8 ac 

Mainstem habitat 
• Then – bad 
• Now – better 

? 

Why Use EDT? 

EDT 

Pool Density 
• Then – 13/mile 
• Now – 31/mile 

Logjams 
• Then – 1.7/mile 
• Now – 5.9/mile 

•  Abundance 
• Productivity 
• Biological Diversity 
• Spatial Structure 



Value of EDT 

• Provides information that directly ties to important 
decisions 
– Funding priorities 
– Value of investments 

• Scaleable 
– Reaches  Diagnostic Units  Watershed Ecological 

Provinces 
– Life stages  Life history  Populations  ESUs 

• Fully compatible with existing research and monitoring 
– CHaMP 
– ISEMP 
– OBMEP 

 



Relationship of EDT to Council Habitat 
Framework 

Assess Current 
Condition 

Identify Limiting 
Factors 

Evaluate 
Alternative Actions 

Incorporate New 
Information 

Project Progress 
Toward Goals 

Re-assess and 
Adapt 



Applications: Climate Change 

• EDT suited for evaluation of future climate on 
salmon and steelhead 

• Physical models estimate environmental 
condition 

• EDT evaluates biological change 
• How will populations respond? 

– Some extirpated 

– More restricted distribution 

• How can climate change affect BPA funding of restoration? 
– Shift focus to core populations 

– Different restoration priorities 

 

 



Upper Columbia Initiative 

• Okanogan Basin—OBMEP/EDT will continue 

• Upper Columbia River Salmon Recovery Board 
– Endorses OBMEP/EDT because they provide useful 

and timely information of value to the Board 

– Compatible with CHaMP and ISEMP 

– Applicable to: 
• Wenatchee 

• Entiat 

• Methow 

• Waiting for funding 
 



Evaluating Habitat Status and Trends  
in the Okanogan Subbasin using the 

Ecosystem Diagnosis and Treatment Model 



 Why use EDT for monitoring, reporting, and 
decision support? 

 What is EDT? 

 How does it Work? 

 Customizing EDT for the Okanogan: 
◦ How is habitat performing across multiple scales? 

◦ What are the priority habitats and limiting factors? 

◦ What life stages are most affected? 

◦ What are the trends? 



Why Use EDT for Status and Trends? 

Bank hardening 

• Then – 81% 

• Now – 30% 

Spawning habitat 

• Then – 12.2 ac 

• Now – 37.9 ac 

Off-channel habitat 

• Then – 2.2 ac 

• Now – 27.8 ac 

Mainstem habitat 

• Then – bad 

• Now – better 
Logjams 

• Then – 1.7/mile 

• Now – 5.9/mile 

? EDT 

Pool Density 

• Then – 13/mile 

• Now – 31/mile 



Model Habitat 
Environment 

Species/Habitat 
Rules 

Habitat  

Potential 

Trajectory 
Generator 

Key Components 

• Reach Network 

• Habitat Attributes for Each 

Reach (46 total) 

• Seasonal Patterning 

Life History Information 

• Spawn Timing, 

Location 

• Life Stages and 

Duration 

• Movement Patterns 

Species Response 

• Benchmarks 

• Performance Rules 

OBMEP Habitat 
Data 

OBMEP Life History 
Information 

ESA-relevant results 

• How much habitat is 

there? 

• How good is it? 

• What level of 

abundance can it 

support? 

• Life history diversity? 

• Protection and 

restoration priorities? 

• Key limiting factors? 



Where we were  

or would like to be 

Template 

Where we are or 

expect to be 

Patient 



2009 

Scenario 

2013 

Scenario 
2017 

Scenario 
Historical 

Template 

(Max. Potential) 

Today Early 2015 Early 2018 



Reach 

(Salmon 8) 
Diagnostic Unit 

(Salmon Creek 

Upper) Population 

(Okanogan) 



Diagnostic Unit Performance 
• How is each management unit 

performing? 
• How are things changing over 

time? 
 

Data Quality Rating 
• How good is our 

information? 

Juvenile Habitat Potential 
• How much habitat is there? 
• How good is it? 
• How many can it support? 
• How much diversity? 
• How much change over time? 

Tornado Diagram 
• Which diagnostic units are 

most important? 
• Protection and restoration 

priorities? 

Adult Habitat Potential 
• How much habitat is there? 
• How good is it? 
• How many can it support? 
• How much diversity? 
• How much change over time? 



Adult and Juvenile Habitat 
Potential 
• How much habitat do we have? 
• How good is that habitat? 
• How many fish? 
• How much diversity? 
• How much change over time? 

Performance Speedometer 
• A one-stop reference for 

overall habitat performance 
 

Data Quality Rating 
• How good is our 

information? 
 

Survival Factor Analysis 
• How are habitat limiting 

factors performing? 
• Which are most important? 
• How much change over time? 
• How confident are we? 

Tornado Diagram 
• Which reaches are most 

important? 
• Protection and restoration 

priorities? 



Diagnostic Unit Report 
Tornado Diagram 

Population Report 
Priority Diagnostic 

Units 

 

 Salmon 8 
◦ Restore 

 Salmon 9 & 11 
◦ Protect and 

restore 

 

 

Population (Subbasin) 
Report Tornado Diagram 

Priority Reaches 



EDT Model Inputs 
• Habitat attributes 
• Seasonal pattern shaping 

Life Stage Priority Ratings 
• Which life stages face the 

biggest bottlenecks? 
• How big is the impact? 

Survival Factor Performance 
• What are the critical limiting 

factors? 
• How do they affect each life 

stage? 
• How much change over time? 

EDT Habitat Condition and Habitat 
Quantity  Inputs 
• What model inputs did we use in this reach? 
• How much change over time? 



Reach 
Diagnostic Unit 

Subbasin/ 

Population ESA 

Recovery Domain 
• What statistics are important? 

• How should they be reported? 



 EDT is a Life Cycle-Based Habitat Model 

 Results 
◦ How much, how good, how many, diversity 

◦ Critical habitat limiting factors, diagnostic unit and reach 

◦ Life stage-level impacts 

◦ Habitat protection and restoration priorities 

◦ Change over time 

◦ Level of confidence 

 EDT Makes Monitoring Data Useful! 

 Next Steps  Extend OBMEP Approach Across 
Upper Columbia Recovery Domain 



The Okanogan 
Basin Monitoring 
and Evaluation 

Program (OBMEP), 
Project #2003-022-00  
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Okanogan Basin Monitoring and 

Evaluation Program (OBMEP) 



The 
Okanogan  

River 
Basin 
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Before OBMEP We Were 
Driving Blind 

• Subbasin Planning  Expert understanding of Okanogan poor, 

little or no empirical data 

• Knowledge about habitat potential and priorities limited 

• The Okanogan Basin Monitoring and Evaluation program 
proposed to address critical information needs. 
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• 2003, Proposed, reviewed and 

recommended(Proposal #29033) as part of the 

Columbia Cascade Provincial Review 

• 2004-05: OBMEP funded, protocol development 

and implementation 

o Barrier surveys - Identify current and potential 

anadromous habitat 

o Steelhead abundance and distribution 

• Designed and Implemented quantitative 

habitat surveys 

o Created new digitized diagnostic unit and 

reach layers 

o 150 fixed/rotating panel sites U.S. and 

Canada 

o 4-year monitoring cycle 

• Habitat metrics selected to provide EDT model 

inputs 

The early Years of OBMEP 



Relationship of EDT to 
Council Habitat Framework 

Assess Current 
Condition 

Identify Limiting 
Factors 

Evaluate 
Alternative Actions 

Incorporate New 
Information 

Project Progress 
Toward Goals 

Re-assess and 
Adapt 



Nested Spatial Structure 
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Okanogan Basin Diagnostic Unit Reach 



The Salmon Creek Story 
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Salmon Creek DU’s 
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OBMEP/EDT: Salmon 
Creek Upper has greatest 
habitat potential in the 
entire Okanogan Basin 



EDT Results Indicate: 

• Lots of available habitat 

• Habitat quality is poor 

• Critical limiting factor: Flow 

conditions 
o Seasonal connectivity to the Okanogan 

River limits upstream and downstream 

migration 

o Timing of spring water releases negatively 

impact spawning and incubation 

o Reduced winter base flows limit overwinter 

cover for juvenile steelhead 

• Reach Salmon 8 has the 

greatest restoration potential 
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Predictions Match Reality 
• Pre-2009, 100% of lower Salmon 

Creek streamflow stored/diverted 

• Action  Colville Tribes secured 

long-term water lease 
o Restored seasonal access for adult and juvenile 

steelhead migration 

o Hatchery steelhead stocking initiated 2007 

• EDT accurately predicts 
o Severity of flow impacts 

o Observed steelhead abundance under 

restored flow conditions 

o Need for additional flow improvements 

• However: 
o Predicted abundance is below Colville Tribes 

recovery objectives 

o Observed wild steelhead abundance has been 

below expectations 
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Salmon Creek Reach 8 
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Habitat Priorities in Salmon 8 



Actions Needed to Achieve 
Tribal Recovery Goals  

• Objectives for Salmon Creek 
o NMFS ESA recovery: 100 wild steelhead 

o Colville Tribes recovery: 200 wild steelhead 

o OBMEP/EDT:  Watershed can support 113 wild steelhead under 2009 conditions 

o Habitat potential is good but more work is needed to realize this potential 

• OBMEP population monitoring  
o Total steelhead returns sufficient to fully seed available habitat 

o Wild returns below expectations 

o Negative impacts from hatchery/wild fish interactions? 

• Planned Actions: 
o Improve stream discharge and snow pack monitoring 

o Design new reservoir refill curve, improve flow management 

o Relocate withdrawals, provide instream flows in lower watershed 

o Increase winter base flow 

o Reduce number of hatchery fish on spawning grounds 
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Conclusions 
• EDT integration:  

o Makes OBMEP data useful for decision making 

o Makes habitat status and trends understandable and meaningful 

o Allows the Colville Tribes to meet our regional reporting requirements 

• EDT can be compatible with other regional 

monitoring efforts (CHaMP, ISEMP & AMIP) 
o Use EDT to integrate monitoring data, adding value and utility 

o Use monitoring research to validate and improve EDT rules 

• Expanding OBMEP/EDT approach to Upper 

Columbia Recovery Domain a logical next step 

• An opportunity for mutually beneficial 

collaboration! 
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Questions and 
Discussion 

Important OBMEP 
references: 

Can be found by 
googling: 

“cctobmep”  

 

Copies of the 2009 
OBMEP/EDT Habitat 

Status and Trend report 
for both Summer/Fall 
Chinook and Summer 

Steelhead 

Can be downloaded 
from our publication 
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Salmon Creek Adult Returns 
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OBMEP Begins 
• United States habitat data collection began in 2004 only at a 

subset of annual panels to test protocols. 
o Designed to mirror Wenatchee ISEMP 

o Followed the Upper Columbia Monitoring Strategy  

• Full Fish and Habitat Monitoring begins in 2005. 
o Protocols in place and cross border coordination and training begins 

• Completed barrier assessment and defined anadromous barriers 
o Documents still in use today but are in need of updating. 

• 2007, First iteration of OBMEP Database is completed to archive 
data. 

• Rolled into the MOA in 2008 to stabilize funding for 13 full time 
tribal employees (6 Biologists and 7 Technician). 

• First complete rotation through all GRST design panel sites 2009. 

• Adult enumeration data are used widely by NOAA, WDFW, 
Colville Tribes and others. 

• OBMEP web page considered the “goto” resource for 
information on the Okanogan River. 
o cctobmep.com 
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Diagnostic Units 
(DU) / Spawning 

Areas 

Length 
(m) 

Bank full 
area (m²)  

Weighted 
Intrinsic 
Potential 
(IP) Area 

(m²) 

Proporti
on of IP 
in each 

DU 
within 

the U.S. 

Steelhead 
spawner 
capacity 
from IP 

Proportiona
l 

contribution 
to minimum 

recovery 
threshold 

(IP% * 500) 

EDT 
Capacit

y 

Number 
of 

spawners  
with 4 

redds/km 

CCT adult 
steelhead 
spawner 

escapemen
t 

objectives 

Number 
of 

redds/km 
for CCT 

objective 

Salmon Creek 26,090 311,434 247,580 23.5% 495 117 301 209 200 3.8 

Similkameen 
River 14,206 724,470 171,281 16.2% 343 81 487 114 100 3.5 

Omak Creek 
(Lower) 9,002 112,008 106,198 10.1% 212 50 94 72 100 5.6 

Antoine Creek 18,997 154,099 105,534 10.0% 211 50 70 152 100 2.6 

Johnson Creek 16,160 112,304 45,498 4.3% 91 22 TBD 129 100 3.1 

Ninemile Creek 8,402 59,235 39,496 3.7% 79 19 85 67 50 3.0 

Loup Loup Creek 3,401 27,686 23,229 2.2% 46 11 26 27 50 7.4 

Okanogan River 125,595 8,170,205 19,550 1.9% 39 9 2,684 N/A 40 N/A 

Bonaparte Creek 1,600 19,359 19,359 1.8% 39 9 15 13 30 9.4 

Omak Creek 
(Upper)* 34,812 267,960 234,738 22.2% 469 111 225 278 200 2.9 

Tonasket Creek 3,401 27,545 18,226 1.7% 36 9 25 27 10 1.5 

Tunk Creek 1,200 9,963 6,643 0.6% 13 3 9 10 10 4.2 

Wild Horse 
Spring 1,200 8,280 5,520 0.5% 11 3 5 10 10 4.2 

Siwash Creek 2,801 20,724 4,946 0.5% 10 2 5 22 10 1.8 

Aeneas Creek 1,000 6,902 4,601 0.4% 9 2 16 8 10 5.0 

Wannacut Creek 1,801 9,722 2,320 0.2% 5 1 6 14 5 1.4 

Chilliwist Creek 600 4,140 998 0.1% 2 0 2 5 0 0.0 

                      

Total or Average 270,268 10,046,036 1,055,717 100% 2,111 500 4055 1,157 1,025 3.7 



High pHOS 

(>80%) 

Middle pHOS 

(30-80%) 

Low pHOS 

(<30%) 

Category 1 

Category 2 

Category 3 

1.a.  Meet/exceed escapement goal 

1.b.   Less than escapement goal 

Adult management  

Reduce stocking-proceed to 

Category 2  

No adult management  

Adult management  

Adult management  

Reduce stocking- proceed 

to Category 3  

Full stocking  

Full stocking may fall to 

Category 1  

Consider adult management  

Eliminate stocking  

Reduced stocking may fall 

to Category 2 

2.a.  Meet/exceed escapement goal 

2.b.   Less than escapement goal 

3.a.  Meet/exceed escapement goal 

3.b.   Less than escapement goal 
Consider adult management  

Flow diagram of hatchery management actions to be implemented in tributaries of the 

Okanogan River based on the pHOS and adult escapement status over a 3-5 year 

period. 



Hatchery Management Results 
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CCT delisting 
goal for wild 

spanwers 

EDT model 
predicted habitat 

capacity (IP) 
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Diagnostic Unit Report Card 
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How to Report Habitat 
Data? 

• Mean, median, mode are traditional ways to report on 
habitat but this is hard to use for fish management or 
recovery. 

• 2010, Began working on the idea of using a multivariate 
model to relate habitat to fish. 

• 2011, ICFI and Colville Tribes attempt to use 2004 
subbasin planning baseline as template and 2009 
OBMEP data as patient but run into problems and 
identify a need to construct a new reach layer. 
o Preliminary results  suggest that changes in habitat sites over time can be 

detected. 

• 2012 New Okanogan River Basin Reach layer completed 
(10-12 digit HUC, DU and approximately 20 digit HUC, 
reach scales). 
o Rapidly adopted by the UCSRB, UCRTT, and Expert Panel Process 

o Openly shared on our web page (goggle: cctobmep)   
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Linkage to the Expert 
Panel Process 

• The DU report card limiting factors indicators: 
o Are comparable to information used as inputs for the expert panels based 

upon best available data. 

o Rely on best available data rather than expert opinion. 

o Represent the same spatial units as the expert panel 

o Are rated for information quality 

o Are weighted for ecological impact 

o Provide the % of template function 

o Provide the % of habitat function 

• In 2013 the percent change from 2009 will provide the 

percent change between reporting intervals. 
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Nested Spatial Structure 
• Population: Okanogan Subbasin scale 

o Okanogan steelhead divided into 2 sub-populations 

• Diagnostic Unit: Primary management scale  
o Tributaries and mainstem channel segments 

o 30 US and 34 Canada 

o US: 10 mainstem and 20 tributary diagnostic units 

• Reach: Finest measurement scale 
o 435 reaches total (186 US, 249 Canada) 

o OBMEP monitoring occurs at reach scale 

o Most habitat actions implemented at this scale 

• OBMEP/EDT model built around  

this spatial structure 
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Costs 
• Full OBMEP including both transect based and Rapid 

Assessment based data collection plus data analysis 
and reporting for a 4 year cycle. 
o Total Costs $764,000 

o Annual cost $191,000/year 

• Rapid Assessment only data collection plus data analysis 
and reporting for a 4 year cycle. 
o Estimated total cost per subbasin <$500,000 

o Estimated annual cost per subbasin <$125,000/year 

• Keep in mind that the Okanogan Subbasin including 
Canada is one of the largest subbasins in the entire 
Columbia River basin and smaller subbasins should cost 
less due to fewer reaches needing data.  

• All Cost in 2014 dollars. 
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