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East River 



(Lamb et. al. 2023)

We’re trying to restore “culturally 
meaningful abundance”



(Firehammer et al. 2011)





Hierarchical nature of watersheds 
and related watershed processes 

(Roni and Beechie 2013)



(EPA based on Ward 1989)

The four dimensions of rivers



River-Wetland Corridors 
(Powers et al. 2022)



Current geomorphic floodplain

Alluvial deposits

Methods
• Valley confinement, floodplains, and channel 

segment types

- Channel response
- Incision
 

• Sediment supply 

  -    Priest River Sediment TMDL

• Runoff

                 -    USFS 2040 and 2080              
        streamflow predictions



Current geomorphic floodplain

Alluvial deposits

Methods (cont’d)

• Instream wood

- Kalispel 2005/2006 data (pieces >10
cm diameter, > 1m in length)

• Barriers

- IDFG Fish Barrier dataset



(WDNR 2011)





Results
Process  Rating   Reason

Incision Fair   Vegetation    
 clearing/grazing

Sediment Poor       Roads/channel 
 erosion       

Runoff   Poor          Low summer       
 flows

Instream Wood  Good to Poor  Vegetation    
  clearing/grazing

Barrier s  Good   No barriers



(from Beechie et al 2010)



Example of full restoration –Dam removal, longitudinal 
reconnection



Example of partial restoration – Valley regrade



Plug

Pond

New  meandering 
channel

Example of partial restoration – ”Pond & Plug” 













Example of partial 
restoration – ”Pond 
& Plug” 



Re-routed 
Hughes Fork







Example of partial restoration –beaver dam analogs  



(Pollock et al. 2012)

Beaver dam analog in Goose Creek, Idaho



Example of habitat restoration 
Temperature Augmentation



Potential Actions
Process                                              Action(s) 
Incision                       Floodplain reconnection  
             (BDAs, regrade, pond and plug)

Sediment                       Fix roads/reduce channel                                   
           erosion/exclusion fencing/  

            stock watering
          
Runoff                                    Floodplain reconnection/
                                                           increase water storage   

Instream Wood                         Add wood







Current geomorphic floodplain

Alluvial deposits



Current geomorphic floodplain

Alluvial deposits

Prioritization criteria
Prioritization 
Criteria 

Description Weight 1 (Low) 2 (Moderate) 3 (High) Rationale 

PC-1 Reach 
Prioritization 
Score 

3 low moderate high Reaches were prioritized based on habitat use, 
habitat function, geomorphic function, 
riparian function, and hillslope function. 
Weight is based on best professional 
judgement. Restoration actions located in 
reaches most in need of restoration receive 
the highest scores.  

PC-2 Number of 
Process 
Impairments 
Addressed 

3 1 2-3 >3 Erosion and runoff are the major watershed 
scale habitat forming processes. Riparian and 
channel-floodplain interactions form habitat 
at the reach scale. Weight is based on best 
professional judgement. Restoration actions 
that address multiple process impairments 
receive the highest scores. 

 



Current geomorphic floodplain

Alluvial deposits

Prioritization criteria 
(cont’d)

Prioritization 
Criteria 

Description Weight 1 (Low) 2 (Moderate) 3 (High) Rationale 

 PC-3 Species to 
Benefit 

3 No adfluvial or 
native fish 
present 

Native fish 
present, no 
adfluvial fish 

Adfluvial fish 
present 

Different categories of fish species will likely 
benefit from restoration actions. Weight is 
based on best professional judgement. 
Restoration actions that will likely benefit 
adfluvial and native fish receive the highest 
scores.   

PC-4 Proximity to High 
Priority Reach 

2 far  moderate  near Restoration actions that are spatially link stand 
the greatest chance of success.  Weight is 
based on best professional judgement. 
Restoration actions located near high priority 
reaches receive the highest scores. 

 



Current geomorphic floodplain

Alluvial deposits

Prioritization criteria 
(cont’d)

PC-5 Constructability 2 Strong 
landowner 
resistance or 
poor access 

Moderate 
landowner 
support, 
limited 
financial 
support, or 
moderate 
access 

Strong 
landowner 
support, 
ample 
financial 
support, or 
good access 

The success of restoration actions is dependent 
on landowner and financial support and 
suitable access for construction, maintenance, 
and monitoring.  Weight is based on best 
professional judgement. Restoration actions 
that have strong landowner support, ample 
financial support, and good access receive the 
highest scores. 

PC-6 Number of 
included habitat 
actions from 
Beechie et al. 
(2013) 

2 1 2-3 >3 Habitat actions that are most effective at 
addressing stream temperature increases, 
reduced stream flows, and increasing fish 
population resilience include 1) Longitudinal 
connectivity through removal of barriers to fish 
migration and streamflow, 2) Floodplain 
reconnection laterally and vertically, 3) 
Improved vertical connectivity of hydrology 
within geomorphic units and 4) Improved 
native riparian plant community (Beechie et al. 
2013). Weight is based on best professional 
judgement. Restoration actions that include 
more than three habitat actions that are most 
effective at addressing stream temperature 
increases, reduced stream flows, and 
increasing fish population resilience receive the 
highest scores. 

 



Current geomorphic floodplain

Alluvial deposits

Prioritization criteria 
(cont’d)

PC-7 Certainty of 
Success 

1 Experimental 
technique, 
high degree of 
uncertainty 

Moderate 
level of 
uncertainty 

Proven 
technique 
that rarely 
fails 

Some restoration actions (e.g., reducing 
sediment delivery to stream channels and 
increasing the availability of large wood for 
recruitment) address root causes of 
impairment to habitat forming processes and 
have a high certainty of success, if 
implemented at an appropriate size and scale. 
Weight is based on best professional 
judgement. Proven techniques that rarely fail 
receive the highest scores. 

PC-8 Educational and 
cultural value 

1 Low visibility, 
little 
educational 
and 
indigenous 
cultural value 

Moderate 
visibility, 
moderate 
educational 
and 
indigenous 
cultural value 

High 
visibility, 
identifiable 
educational 
and 
indigenous 
cultural value 

Successful restoration actions that are highly 
visible can often serve as catalysts for future 
restoration, serving as a model for similar 
projects and as a means of educating the 
public. Indigenous cultures (e.g. the Kalispels) 
often have place names associated with areas 
where resources were consumed and various 
ceremonies were conducted   Weight is based 
on best professional judgement. Restoration 
actions that are highly visible and have 
identifiable educational and indigenous 
cultural value receive the highest scores.   

 



Current geomorphic floodplain

Alluvial deposits

    Stream   
  Ruby Ruby Ruby Ruby Ruby NF Ruby NF Ruby 

River Kilometer 
(Approx.)  

10.2 8.8 6.8 3.2 19 2.6, 3.4 1.2 

Project Type 

 

LWD 
Addition 

LWD 
Addition 

LWD 
Addition 

LWD 
Addition Stage-0 Culvert 

Replacement 
LWD 

Addition 

Prioritization Criteria 
and Weight 

       

Reach 
Prioritization                  3 2 2 2 2 3 3 3 

Proximity to High 
Priority Reach           2 3 3 3 3 1 3 3 

Functional 
Impairments 
Addressed 

3 1 1 1 1 3 2 2 

Constructability 2 2 2 2 2 2 2 2 

Actions included 
from Beechie et 
al. (2013) 

2 2 2 2 2 3 2 2 

Certainty of 
Success 1 2 2 2 2 2 3 2 

Species to Benefit 3 2 2 2 2 2 2 2 

Education Value 1 1 1 1 1 2 2 2 

         
Weighted Score   32 32 32 32 40 40 39 

 



Help!
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