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Presenter
Presentation Notes
I’ve brought this graphic up again to reiterate one of the main points I want to bring home with this talk, the need to be thinking and problem-solving at multiple scales. There is valuable information at the ground level, but it is far too easy to forget to place that information into its larger context. It’s also easy for the macro view to lose the relevant site-specific details. So it’s of critical importance that there be exchange of ideas between these perspectives. I think the project I’m going to describe today does a good job of integrating both micro and macro-level views.



Outline 

• Background: Tillamook-Nestucca Fish Passage 
Partnership 

• Barrier Analysis Methods and Assumptions 
• Results 
• Products/Conclusions 
 



Tillamook-Nestucca Fish Passage Partnership 

• Began with a mix of federal and state stakeholders 
• Move away from business-as-usual approach 
• Organize projects strategically and with 

landscape/population-level goals 
• Utilize new techniques for prioritizing (e.g. O’Hanley & 

Tomberlin, 2005; O’Hanley, 2011) 

 

Presenter
Presentation Notes
A few years ago, several individuals at the state and federal level (FS, BLM, USFWS, OWEB, ODFW) began discussing a need to go beyond business-as-usual in the funding and implementation of fish passage restoration work. Examples from different parts of the country pointed toward a more strategic and broader landscape-level view of restoring historic habitat. Additionally, work by those such as Jesse O’Hanley were pointing to inefficiencies in traditional approaches to prioritization.




Subbasin Setting 

Presenter
Presentation Notes
The Partnership settled on the Tillamook-Nestucca as a pilot subbasin after an extensive review of all subbasins in the State of Oregon. From the statewide analysis, four subbasins along the coast of Oregon emerged as high biological priorities. Based upon high quality habitat, a diversity of fish species, a mix of land ownership across Federal partners, and an active restoration community to engage, the Tillamook-Nestucca was selected.

The Tillamook-Nestucca Subbasin is about 40 miles from Portland and consists of two major bay drainages – Tillamook Bay and Nestucca Bay. The dominant land use is forestry, a mix of state, federal and private ownership. Lowland areas have been converted from floodplain riparian forests to diked agricultural lands, predominantly dairy. Fish passage restoration work has been undertaken by a number of partners including federal agencies such as the Forest Service and BLM, nonprofit groups such as the Tillamook Estuary Partnership and Nestucca-Neskowin Watershed Council, and the state department of forestry.

5 river watersheds drain into Tillamook Bay (+Bay itself)
2 into Nestucca Bay (Neskowin Cr also included in analysis)
9 total watersheds.



Goal 
Determine where on 
the landscape fish 
passage restoration 
could make the most 
impact on fish 
populations. 
(“Optimize habitat 
gain”) 

Presenter
Presentation Notes
This approach allows us to package a fish passage restoration portfolio, setting priorities at a landscape scale that tie directly to measurable biological outcomes at the population level. In contrast to the traditional common approach of funding fish passage opportunities and simply reporting the number of barriers removed and miles of habitat reopened, without expressing a defined end goal.



Methods 

General Approach: 
• Build off existing local knowledge, datasets, and work 

– TEP Culvert Surveys 
– Oregon Fish Passage Barrier Database 
– Oregon Fish Habitat Distribution Layers 
– Local biologist knowledge 
– Extrapolate cost estimates from previous projects 

• Run barrier data through an optimization model – 
Jesse O’Hanley’s APASS 
 

 

Presenter
Presentation Notes
So here’s what we did:
We took advantage of existing work/data sets to compile the information we needed. We also consulted local experts for their input and perspective where data was lacking or where questions remained.

Optimization model – basically solves the question, for X amount of money, what barrier removal results in the greatest level of anadromous fish habitat?



APASS Inputs Needed 

• BARID & DSID – Where are they, 
upstream/downstream relationship 

• CAND – culverts, dams, tidegates vs. waterfalls 
• PASS – how much of a barrier? 
• USHAB – how much habitat is upstream to next 

barrier or end of anadromy? 
• COST – how much would it cost to restore passage 

for juvenile salmonids? 

Presenter
Presentation Notes
APASS works using a simple CSV or TSV text file input with the following fields:
BARID & DSID: A GIS exercise of taking existing Tillamook Estuary Partnership dataset and recording ID#s of downstream barriers
CAND: Brought in waterfall barriers from ODFW fish passage barrier database
PASS: Assumed all man-made barriers were impassable
USHAB: used a specialized GIS tool for ArcGIS , Duncan Hornby’s Barrier Assessment Tool, to calculate distance to next upstream barrier or end of stream. In a few cases, distance was taken from TEP culvert assessment when GIS stream layer didn’t coincide. All habitat is not created equal so used a simple weighting by the number of fish species present up to a barrier to weight the prioritization toward barriers that block more species.
COST: Local experts provided costs for about 65 of the projects, and Dan Shively sorted remaining barriers into categories and average costs based on previous estimates and examination of photos and field measurements (road type, bankfull width, roadfill index, culvert length, etc.). Added 30% for projects under a million, 15% for projects over a million to cover planning, design, and monitoring.



Analysis 

• To arrive at rankings, ran APASS in “batch mode,” 
letting it iteratively solve for best solution at cost 
increment, then arranged output in frequency order 

• Broke ties by ordering from downstream to up, and 
then by cost/mile 

• Did this for 3 tiers 
– Projects already planned (20) 
– Short-term investment package (66) 
– Long-term investment package (189) 

Presenter
Presentation Notes
Important to note that work has been ongoing – so about 20 projects are in some stage of planning/initiation
And part of our effort of engaging with local stakeholders was to develop a “package” of their top priorities to tackle first. However these 63 projects that emerged were not prioritized against each other.



Barriers 

Presenter
Presentation Notes
Here’s a map of the 270 manmade barriers we analyzed in the subbasin with obstructed fish stream reaches in red. 

So as you can see, most barriers are on creeks and unnamed tribs of creeks, not the mainstem rivers of each watershed.

(It’s slightly ironic that two of the largest obstructions are associated w/ODFW hatchery facilities.)



Results 

• A rough guide to where and in what order 
restoration of fish passage should take place. 

• Honors the work of local partners by respecting their 
already planned/initiated projects and recent 
prioritization of 63 culvert barriers as being most 
important to address 

• Provides a way of quantifying progress at the 
subbasin scale, that of the two bays, or individual 
watersheds – Can we achieve population-level 
distribution goals? 

Presenter
Presentation Notes
The outputs we generated from APASS and frequency-based sorting/ranking consist of prioritized lists of where work should probably proceed first to achieve maximal habitat gains for the money spent.



Results – Whole Subbasin, Weighted Mileage 



Results – Whole Subbasin, Act. Mileage 

Presenter
Presentation Notes
Weighted Habitat: Total of 1177 miles
50% reconnection at 588.5 miles, 29 projects (8 of the package), $14.7 million
80% reconnection at 941.6 miles, 106 projects, $50.6 million
90% reconnection at 1059.3 miles, 172 projects, $80.7 million



Population Level Results – Tillamook Bay System 



Trask River:  Specific Results 

 
Site # 

 
Road 

 
Stream 

 
Est. Cost 

Upstream 
Habitat 

Species Benefitted 

D4 NA E Fk S Fk Trask R. $500,000 20.9 mi Co, SthdW, CCT 

1402 S Fk Trask Rd Unnamed Trib $45,500 0.7 mi Co, CCT 

1448 E Fk Bypass Bales Cr $13,000 1.1 mi CCT 

1094 Brickyard Rd Unnamed Trib $357,500 10.5 mi Co, SthdW, CCT 

… … … … … … 

Co = coho, ChF = fall Chinook, SthdW = winter steelhead,, Chm = chum, CCT = coastal cutthroat trout 

21 Sites 

90% Pop. Goal 95% Pop. Goal 

Presenter
Presentation Notes
So this is an example of the type of analysis product that we are putting together to show how projects will eventually link up with population-level distribution goals. (The red line in the first graph represents implementing the short-term investment package projects.) We can demonstrate the relationship between dollars spent and the amount of habitat we are reconnecting, linking that to the percentage of habitat blocked. And we can analyze the impacts to individual species habitat for a population, and measure how we are doing against population-level distribution goals.



Trask River: Specific Results 



Concerns/Caveats 

• Not all barriers are equal, some may 
pass fish in most flows 

• Stream mileage is not a substitute for 
amount of actual usable habitat for a 
species 

• Costs are estimated and may vary 
• Our prioritization is economics-based; 

other factors such as habitat quality, 
infrastructure condition, or socio-
political considerations will likely be 
important 

“All models are wrong, but some are useful.” – George E.P. Box, statistician 

Presenter
Presentation Notes
We decided to be conservative in approach to barriers, rather than estimating a proportion of passage. 
Habitat quality is perhaps the hardest thing to incorporate into such a macro-view analysis, because so much depends on very particular site factors. We thought the number of species present up to a barrier was the best proxy we could use and is of use in deciding how beneficial a project may be.

Cost can be hard to model as it depends on a multitude of variables such as how much fill will be required or whether there is an adequate detour route around the site. The percentages we applied to cover full construction costs hopefully mean that the estimates are generally higher, not lower than actual costs. Again, a desire to be conservative.



Conclusions 

• This process/analysis yields several key benefits: 
– Understanding of Overall Context  
– Barrier-Specific Cost Estimates 
– Landscape-scale Roadmap for Reconnecting Habitat 
– Ability to develop an investment portfolio targeting 

species-specific population level goals  

• This approach joins valuable on-the-ground work to 
its wider context in a way that will help in 
telling/selling the fish passage restoration story of 
the subbasin 

Presenter
Presentation Notes
How do these projects fit into the overall picture in space and time?
Can put a pricetag to any combination of projects and associated habitat gains
Can track how much habitat reconnection benefits species and track overall progress at the species/population level

The broader view helps package and sell multi-year commitments to funders, by making it clear that we have a real goal that we are shooting for that is beyond project-by-project efforts.



Questions? 

Contact Info: 
stephen_pilson@fws.gov 
dan_shively@fws.gov 
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