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AssumptionsAssumptions

Gravel will be mobile every 1 Gravel will be mobile every 1 –– 5 years5 years
Removes finesRemoves fines
Increases flow through the gravel Increases flow through the gravel 
Adds to river’s coarse sediment supplyAdds to river’s coarse sediment supply

Dump and go Dump and go –– Diversity will develop over timeDiversity will develop over time



Types of Channel AugmentationTypes of Channel Augmentation

Spawning Riffle MaintenanceSpawning Riffle Maintenance

Channel Maintenance and ConstructionChannel Maintenance and Construction

Wing Dam Diversion MaintenanceWing Dam Diversion Maintenance



Gravel SpecificationsGravel Specifications

Regulatory ComplianceRegulatory Compliance
Mercury issuesMercury issues
Suspended sedimentSuspended sediment

Availability of ResourcesAvailability of Resources
FundsFunds
EquipmentEquipment
MaterialsMaterials

Gradation Gradation 
Mobility(1 to 5 year event)Mobility(1 to 5 year event)
Current hydrologyCurrent hydrology
Source Source 



Vendor SelectionVendor Selection
Location Location 

Preference given to vendorsPreference given to vendors
in the same watershed in the same watershed 

Material OriginMaterial Origin
PitPit--runrun
TailingsTailings
OnOn--sitesite

Lowest bidderLowest bidder



Triggers For AugmentationTriggers For Augmentation

High FlowsHigh Flows
Transports rockTransports rock

MonitoringMonitoring
Tracer gravel movedTracer gravel moved
Sections show change Sections show change 

OpportunityOpportunity
FundsFunds
Cooperative partnersCooperative partners



Merced River Merced River 
HatcheryHatchery



Aerial Photo of the Site
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Placement MethodsPlacement Methods

Semi-end 
dumps

(stockpile)

Excavator & 
Loader

(place)



Monitoring Monitoring 

Cross SectionsCross Sections

Wolman Method Pebble Counts Wolman Method Pebble Counts 

Tracer GravelTracer Gravel

Redd Counts  and Carcass SurveysRedd Counts  and Carcass Surveys



Monitoring Section 
Locations



SpawningSpawning

Percentage of Merced River Redds by Year
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MRSHEPMRSHEP
Robinson ReachRobinson Reach



Robinson ReachRobinson Reach



Gravel ProductionGravel Production



Gravel PlacementGravel Placement



Riffle & Pool DesignRiffle & Pool Design



Under 
construction

Completed 
product



Simulated And Developing Simulated And Developing 
DiversityDiversity



Riffle “Bump” DesignRiffle “Bump” Design



Riffle “Bump” ImplementationRiffle “Bump” Implementation



Emerging DiversityEmerging Diversity



MonitoringMonitoring

CrossCross--Sections/ProfilesSections/Profiles
Section SurveysSection Surveys
Velocity profiles/flow measurementsVelocity profiles/flow measurements

Pebble CountsPebble Counts
Sediment TransportSediment Transport

Tracer Gravel StudiesTracer Gravel Studies
Sediment Samples (Sediment Samples (HellyHelly--Smith)Smith)

Redd Counts and Carcass Surveys (DFG)Redd Counts and Carcass Surveys (DFG)
Also performed by DWRAlso performed by DWR



Upstream Robinson ReachUpstream Robinson Reach



Downstream Robinson ReachDownstream Robinson Reach



Robinson ReachRobinson Reach

Percentage of Merced River Redds by Year
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THE ENDTHE END
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