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Birch Creek Geomorphic Assessment and Action Plan 



This Project is a First Step in Strategy Planning 
 
Our Work Components... 

ωStudy sediment routing, channel stability, flooding, flow 
quantity 
ωUnderstand riverine processes at a watershed scale 
ωIdentify fish passage concerns in the basin using the latest data 

Geomorphic 
Assessment 

ωDevelop a restoration strategy and prioritization tool 

ωUnderstand previous restoration activities 

ωIncorporate results of related plans and assessments 

ωIdentify a path for measuring project effectiveness 

Action Plan 

ωInform the community about Birch Creek riverine processes 

ωIncorporate community input into the prioritization tool 

ωScope restoration opportunities in conjunction with known 
concerns 

ωDevelop action concepts consistent with funding and 
permitting agencies 

Engagement 



Future Steps in Strategic Planning 

ÁCollect and analyze data at the micro-habitat unit scale  

ÁDirectly address site-specific streambank or floodplain concerns 

ÁDirectly solve problems with flooding or overbank flow 

ÁDesign solutions for site-specific streambank or floodplain issues 

ÁDesign fish habitat improvements and increase short and long term 

fish populations 

 



Strategic Plan Development 



Fish Habitat Restoration Planning 

Key Questions: 

ÁWhat are the Limiting Factors for priority fish species? 

ÁWhat improvement actions will provide benefits to native fish? 

ÁHow effective are improvement actions at providing physical and 

ecological response? 

 

 

 



Birch Creek Limiting Factors (FCRPS Biological Opinion, 2008) 

Primary Limiting Factor Riverine Function

Passage/Entrainment Habitat Access

Water Quality - Temperature

Healthy Riparian Conditions                         

Normative Instream Flow                               

Floodplain Connectivity

In-channel Characteristics

Geomorphic Stability                                            

Floodplain Connectivity                              

Aquatic Habitat

Riparian/Floodplain

Floodplain Connectivity                               

Floodplain Stability                                            

Riparian Vegetation

Sediment
Sediment Sources                             

Sediment/Bedload Transport



Geomorphic Assessment Goals 

ÁEvaluate past, existing, and potential physical conditions within the 

Birch Creek watershed 

ÁIdentify categories and types of potential restoration actions to 

improve processes and habitat 

ÁEvaluate the potential effectiveness of each action toward addressing 

the habitat limiting factors 



Geomorphic Assessment Tasks 

ÁRefinement of Project Vision, Goals and Objectives 

 

ÁData gaps analysis 

 

ÁWatershed-scale geomorphic assessment 

 

ÁReach-scale geomorphic assessment 

 

ÁIdentification of restoration opportunities 



Geomorphic Assessment framework that leads to understanding: 

ÁFunctional attributes of alluvial river ecosystems, like Birch Creek, through a 

hierarchy of spatial scales 

ÁControlling factors and processes that generate physical habitat features in 

alluvial rivers 

ÁRelationships between physical habitat features and habitat requirements of 

salmonids in Birch Creek 

Salmonid 
Life Cycle 



Data Acquisition and Compilation 

ÅAcquire existing/updated information on habitat limiting factors 

throughout the watershed 

ÅAcquire and summarize existing information from previous studies 

and planning activities in the watershed 

ÅAcquire existing spatial data relevant to the geomorphic assessment 

of the project reach, and incorporate into a GIS database; these data 

will include 

ÅAcquire and review fishery data including information describing 

hatchery strays 



Watershed-scale Geomorphic Assessment Outcomes 

ÁCharacterize flow timing and 

volume in the watershed 

 

ÁCharacterize sediment amount 

and movement 

 

ÁIdentify channel reaches based on 

physical characteristics 

 

ÁIdentify trends linking physical 

conditions with fish habitat use 

 



Reach-scale Geomorphic Assessment Outcomes 

ÁCharacterize historic conditions and processes for each reach 

 

ÁCharacterize existing conditions and processes for each reach 

 

ÁSummarize existing functionality for each reach 

 

ÁPrioritize protection and restoration actions to address salmonid 

habitat limiting factors (action type and location) 



Geomorphic Assessment Methods Example 

 

 

Å Delineation of reach breaks based on 

physical characteristics 

 

 

 

 

Å Cross-section data within reaches: 

Å Channel dimensions 

Å Bank conditions 

Å Substrate grain size 

Å Hydraulic characteristics 

 

 

Å Continuous data throughout reaches 

Å Bedform location and type 

Å Large wood material 

Å Bank conditions 

Å Substrate mapping 

Å Channel adjustment condition 



Geomorphic Function Assessment Example 

 

Å Geomorphic function is based on evaluation of six functional attributes. 
 

Ƅ Physical channel dimensions:  lateral and longitudinal complexity and stability 

Ƅ Channel and floodplain features: morphological unit diversity; bank stability 

Ƅ Substrate:  coarse surface grain size distribution; lack of fine sediment accumulation 

Ƅ Hydraulics:  hydraulic complexity 

Ƅ Hydrologic connectivity:  connection with floodplain; lack of incision; lack of fine sediment 
accumulation 

Ƅ Vegetation:  robust riparian growth owing to abundant year-round water source in arid 
environment; large wood material in channel 

 

Å Information from field data is used to score each attribute 
Ƅ 1 = absent or dysfunctional 

Ƅ 2 = scarce or partly functional 

Ƅ 3 = present and functional 

Ƅ 4 = abundant and fully functional 
 

 

Å Attributes that are abundant and/or fully functional represent the 
characteristics that should exist for a fully functional, non-impaired reach.   
Overall reach function is expressed as the percent of a fully functional 
reach.  



Geomorphic Function:  Spring Creek Example 

Å Bank instability 

Å Channel widening 

Å Fine sediment accumulation 

Å Reduced channel complexity 

Å Lack of riparian vegetation 



Example Conceptual Model of Geomorphic Function by Reach 
Å Degraded bank conditions are the primary controlling factor of 

overall decreased geomorphic function and fish habitat quality 

Degraded Bank Conditions 

Abiotic: bank instability and channel 
adjustment; physical damage from 
livestock; reduced vegetation quality 

Biotic: reduced vegetation quality; limited 
bank/riparian cover; lack of mature plant 
communities with tree and shrub cover  

Å shallower and wider channel 
Å reduced hydraulic habitat complexity 
Å reduced local water quality 
Å channel sedimentation from bank soil 

erosion 
Å reduced habitat quality for fish and 

invertebrates 

Å low bank complexity for fish habitat 
Å low quantities of in-stream wood 

material 
Å reduced hydraulic habitat complexity 
Å reduced bank stability 
Å channel sedimentation from bank soil 

erosion 



Fish Habitat and Fisheries Population Modeling 

ωIntegrate previous analyses including Subbasin Plan and recent 
assessments 

ωPost process and integrate geomorphic attributes from GeoEngineers et al 

ω!ǎǎŜǎǎ ƎŜƻƳƻǊǇƘƛŎ ŎƻƴŘƛǘƛƻƴǎ ŀǎ ƭƛƳƛǘƛƴƎ ŦŀŎǘƻǊǎ άǘƘǊƻǳƎƘ 
ǘƘŜ ŜȅŜǎέ ƻŦ .ƛǊŎƘ /ǊŜŜƪ ǎǘŜŜƭƘŜŀŘ 

Geomorphic 
Assessment 

ωProvide limiting factors assessment 

ωEstimate priority areas, times, and life stages for short and long term 
restoration based on limiting factors 

ωDescribe relevant action types for each sub watershed 

ωProvide prognosis for priority treatment alternatives 

Action Plan 

ωParticipate in public outreach meetings and provide fisheries expertise 

ωAddress technical questions from community and stakeholders 

ωDiscuss restoration alternatives and outcomes 

ωIntegrate community-based ecology 

Engagement 



Fish Habitat Assessment Approach 



Fish Habitat Assessment Methods 



Fish Habitat Assessment Techniques 



Action Plan: strategies 

ÁSynthesize the geomorphic analyses to determine categories, types and locations of 

potential enhancement projects relative to the delineated project reaches 










