Resident Fish Operation Loss Assessment 2010 – Revised 2/18/2010
	Hydrological
	Biological
	Physical
	Chemical

	Maximum Velocity/Minimum Velocity (ft/sec)
	Non-Native Species Introduction (presence and abundance (% abundance and % biomass-nonnatives)
	Migration Barriers and Restrictions (number,  location, and description (i.e., partial, complete) and elevation at which obstruction becomes a barrier )
	Nutrient (total phosphorous, ortho-phosphorous, total nitrogen, epilimnetic Chlorophyll a, Secchi disk transparency, summer epilimnetic phytoplankton biovolume  etc.)

	Shear Stress – Shoreline Instability
(provide an erosion condition metric to show the extent of erosion- two potential rating systems are the Muncy system and the Shoreline Aquatic Habitat Index –)
	Dietary Overlap (fish condition factor, growth rate, survival rate)
	Littoral Zone Loss (vegetation - Total number of species, number of submergent species, number of floating-leaved species, number of emergent species, number of emergent species)
	Loss of Nutrient Source (total phosphorous, ortho-phosphorous, total nitrogen, epilimnetic Chlorophyll a, Secchi disk transparency, summer epilimnetic phytoplankton biovolume  etc.)

	Floodplain Depth and Duration (ft and time)
	Egg Desiccation (Number of redds/spawning beds exposed)
	Entrainment/Impingement (Number and identity of fish species)
	Decreased DO Levels (epilimnetic (percent saturation) and hypolimnetic (minimum depth in water column with DO<1.0 mg/L)

	Flow Depth (ft, meters)
	Increased Predation
	Loss of Rearing Habitat
	Impoundment of Contaminates 

	Stage Decline (daily and temporal patterns and rates)
	Loss of Macrophytes (Number of species and total cover)
	Loss of Spawning Habitat
	Increased BOD, SOD, and COD

	 Reservoir Retention Time (days, month, etc.)
	Loss of Macro-Invertebrates (Number and identity of macro-invertebrate species)
	Loss Spring Turbidity (Secchi disk transparency)
	Elevated TDG (% saturation)

	
	Loss of Native Prey Species (Number and identity of native prey species)
	Loss of Hiding Cover (Types of cover and total cover)
	Nutrient Sink (total phosphorous, ortho-phosphorous, total nitrogen, epilimnetic Chlorophyll a, Secchi disk transparency, summer epilimnetic phytoplankton biovolume  etc.)

	
	Chronic Toxicity (increased physiological stress, increased susceptibility to disease, reduced growth, and reduced reproduction) (% affected individuals, fish condition factor, growth rate, survival rate, abundance, GSI)
	Loss of Thermal Cover
	

	
	Increased Exposure and Susceptibility to Infectious Diseases and Parasites (% diseased individuals)
	Elevated Temperatures (Temperature by month)
	

	
	Increased Stress, Injury, and Death at Bypass Structures (fish condition factor, growth rate, survival rate, abundance, % individuals affected)
	Loss of Habitat Features (Falls, Islands, and side channels)
	

	
	Reduced Diversity (Number and identity of fish species)
	Sedimentation (cementing) of Substrates
	

	
	Fish Behavior (migratory)
	
	

	
	Species Interactions(fish condition factor, growth rate, survival rate, abundance)
	Stranding of Fish(Number and species identity, fish length)
	

	
	Change in species composition (fish condition factor, growth rate, survival rate, abundance)
	Changes in Fishing Area, Opportunity and Catch (Number of hours spent fishing, number of fish caught per angler hour, pounds of fish harvested per visit, catch per hour)
	

	
	
	Over Harvest of Wild Stocks (abundance estimate and CPUE, number of fish caught per angler hour, pounds of fish harvested per visit, catch per hour)
	


Identify each impact 
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Columbia River Basin Volume I DOI/BP-19461-3
Operation: Run of the River (Constant Level Flow Through)
	Hydrological
	Biological
	Physical
	Chemical

	Floodplain Depth and Duration
	Increased Stress, Injury, and Death at Bypass Structures
	Loss of Habitat Features (Falls, Islands, and side channels)
	

	Flow Depth
	
	
	

	Stage Decline
	
	
	

	Retention Time
	
	
	


Operation: Regulatory (Frequent Diurnal Variations)
	Hydrological
	Biological
	Physical
	Chemical

	Floodplain Depth and Duration
	Egg Desiccation
	Loss of Habitat Features (Falls, Islands, and side channels)
	Elevated TDG

	Flow Depth
	Increased Stress, Injury, and Death at Bypass Structures
	Stranding of Fish
	

	Stage Decline
	
	Changes in Fishing Area, Opportunity and Catch
	

	Retention Time
	
	
	

	Maximum Velocity/Minimum Velocity
	
	
	

	Shear Stress – Bank Instability
	
	
	


Operation: Barrier (No Passage UP or Down)
	Hydrological
	Biological
	Physical
	Chemical

	Flow Depth
	Fish Behavior (migratory)
	Migration Barriers and Restrictions
	Loss of Nutrient Source

	Stage Decline
	Species Interactions
	Sedimentation (cementing) of Substrates
	Impoundment of Contaminates

	Retention Time
	Change in species composition
	Stranding of Fish
	Nutrient Sink

	Maximum Velocity/Minimum Velocity
	Reduced Diversity
	Changes in Fishing Area, Opportunity and Catch
	

	
	Non-Native Species Introduction
	
	


Operation: Drawdown (Significant Lowering of Water Level Seasonal and Year Around for Flood Control and Downstream Needs - Flows for ESA Migration, Irrigation, Energy Production)
	Hydrological
	Biological
	Physical
	Chemical

	Maximum Velocity/Minimum Velocity
	Dietary Overlap
	Migration Barriers and Restrictions
	Nutrient Flushing

	Shear Stress – Bank Instability
	Egg Desiccation
	Littoral Zone Loss
	Elevated TDG

	Floodplain Depth and Duration
	Increased Predation
	Entrainment
	

	Flow Depth
	Loss of Macrophytes
	Loss of Rearing Habitat
	

	Stage Decline
	Loss of Macro-Invertebrates
	Loss of Spawning Habitat
	

	Retention Time
	Loss of Native Prey Species
	Loss of Hiding Cover
	

	
	Fish Behavior (migratory)
	Loss of Thermal Cover
	

	
	Species Interactions
	Loss of Habitat Features (Falls, Islands, and side channels)
	

	
	Change in species composition
	Stranding of Fish
	

	
	Increased Stress, Injury, and Death at Bypass Structures
	Sedimentation (cementing) of Substrates
	

	
	
	Changes in Fishing Area, Opportunity and Catch
	


Operation: Refill (Storage Reservoir – Refill Following Drawdown)
	Hydrological
	Biological
	Physical
	Chemical

	Maximum Velocity/Minimum Velocity
	Loss of Macrophytes/terrestrial vegetation
	Loss of Thermal Cover
	Impoundment of Contaminates


	Shear Stress – Bank Instability
	Dietary Overlap
	Loss of Habitat Features (Falls, Islands, and side channels)
	Nutrient Sink/ Nutrient Flushing

	Floodplain Depth and Duration
	
	Changes in Fishing Area, Opportunity and Catch
	

	Flow Depth
	
	
	

	Stage Decline
	
	
	

	Retention Time
	
	
	


Operation: Impoundment (Retention of Water for Storage)

	Hydrological
	Biological
	Physical
	Chemical

	Maximum Velocity/Minimum Velocity
	Non-Native Species Introduction
	Migration Barriers and Restrictions
	Decreased DO Levels

	Shear Stress – Bank Instability
	Dietary Overlap
	Loss of Rearing Habitat
	Impoundment of Contaminates

	Floodplain Depth and Duration
	Egg Desiccation
	Loss of Spawning Habitat
	Increased BOD, SOD, and COD

	Flow Depth
	Increased Predation
	Loss Spring Turbidity
	Nutrient Sink

	Stage Decline
	Loss of Macrophytes
	Elevated Temperatures
	

	Retention Time
	Loss of Macro-Invertebrates
	Loss of Habitat Features (Falls, Islands, and side channels)
	

	
	Loss of Native Prey Species
	Sedimentation (cementing) of Substrates
	

	
	Chronic Toxicity (increased physiological stress, increased susceptibility to disease, reduced growth, and reduced reproduction)
	Decreased Fishing Opportunity Due to Fish Advisories
	

	
	Increased Exposure and Susceptibility to Infectious Diseases and Parasites
	Changes in Fishing Area, Opportunity and Catch
	

	
	Increased Stress, Injury, and Death at Bypass Structures
	Over Harvest of Wild Stocks
	

	
	Reduced Diversity
	
	

	
	Fish Behavior (migratory)
	
	

	
	Species Interactions
	
	

	
	Change in species composition
	
	


Operation: Mixed Operations (Frequent Change in Reservoir Elevation)

	Hydrological
	Biological
	Physical
	Chemical

	Maximum Velocity/Minimum Velocity
	Non-Native Species Introduction
	Migration Barriers and Restrictions
	Nutrient Flushing

	Shear Stress – Bank Instability
	Dietary Overlap
	Littoral Zone Loss
	Loss of Nutrient Source

	Floodplain Depth and Duration
	Egg Desiccation
	Entrainment
	Decreased DO Levels

	Flow Depth
	Increased Predation
	Loss of Rearing Habitat
	Impoundment of Contaminates

	Stage Decline
	Loss of Macrophytes
	Loss of Spawning Habitat
	Increased BOD, SOD, and COD

	Retention Time
	Loss of Macro-Invertebrates
	Loss Spring Turbidity
	Elevated TDG

	
	Loss of Native Prey Species
	Loss of Hiding Cover
	Nutrient Sink

	
	Chronic Toxicity (increased physiological stress, increased susceptibility to disease, reduced growth, and reduced reproduction)
	Loss of Thermal Cover
	

	
	Increased Exposure and Susceptibility to Infectious Diseases and Parasites
	Elevated Temperatures
	

	
	Increased Stress, Injury, and Death at Bypass Structures
	Loss of Habitat Features (Falls, Islands, and side channels)
	

	
	Reduced Diversity
	Sedimentation (cementing) of Substrates
	

	
	Fish Behavior (migratory)
	Decreased Fishing Opportunity Due to Fish Advisories
	

	
	Species Interactions
	Stranding of Fish
	

	
	Change in species composition
	Changes in Fishing Area, Opportunity and Catch
	

	
	
	Over Harvest of Wild Stocks
	


Operation: Spill
	Hydrological
	Biological
	Physical
	Chemical

	Maximum Velocity/Minimum Velocity
	Increased Stress, Injury, and Death at Bypass Structures
	Entrainment
	Nutrient Flushing

	Retention Time
	Fish Behavior (migratory)
	Changes in Fishing Area, Opportunity and Catch
	Elevated TDG

	
	
	
	


Operation: Seasonal Drawdown

	Hydrological
	Biological
	Physical
	Chemical

	
	
	
	

	
	
	
	

	
	
	
	


Operation: Maintenance

	Hydrological
	Biological
	Physical
	Chemical

	
	
	
	

	
	
	
	

	
	
	
	


