Attachment 2 to Lahontan Water Board’s Application to Discharge Dredged and/or Fill Material to waters of the U.S. and/or State.

ATTACHMENT 2
STREAM HYDROLOGY CHECKLIST
The purpose of this attachment is to facilitate review and permit processing by providing the necessary background and specific hydrogeomorphic information to evaluate the proposed project.  This checklist also includes information needed for processing certain projects involving riverine systems, namely (a) stream restoration; (b) stream bank stabilization; (c) sediment/debris removal from streams, including ephemeral streams; (d) vegetation management along streams; (e) drainage improvements (e.g., installation or replacement of culverts, outfalls, outlets, etc.) and (f) large linear fill projects (converting streams to underground conveyance systems).   For these proposed projects the following information must be provided to complete the application:

1. General Information on Project’s Watershed and Stream Type

	Stream Type1
	√ all that apply

	Ephemeral
	 FORMCHECKBOX 


	Intermittent
	 FORMCHECKBOX 


	Perennial
	 FORMCHECKBOX 


	1st Order Creek
	 FORMCHECKBOX 


	2nd Order Creek
	 FORMCHECKBOX 


	3rd Order Creek
	 FORMCHECKBOX 


	> 3rd Order Creek
	 FORMCHECKBOX 


	Swale
	 FORMCHECKBOX 


	Riparian
	 FORMCHECKBOX 


	Other (specify)     
	 FORMCHECKBOX 



	Land Uses
	√ all that apply

	Rangeland/Grazing
	 FORMCHECKBOX 


	Forestry
	 FORMCHECKBOX 


	Logging           
	 FORMCHECKBOX 


	Parks/Reserves/Open Space
	 FORMCHECKBOX 


	Urban
	 FORMCHECKBOX 


	Dams/Reservoirs
	 FORMCHECKBOX 


	Other (specify)     
	 FORMCHECKBOX 



1For Stream Type definitions see Instructions
	Natural Influences
	√ all that apply

	Fire-Impacted area (last 5 years)
	 FORMCHECKBOX 


	Meander or Channel type changes
	 FORMCHECKBOX 


	Landslides or Mud Slides
	 FORMCHECKBOX 


	Beaver presence or influences 
	 FORMCHECKBOX 


	Other (specify)     
	 FORMCHECKBOX 



	Human Influences present in channel
	√ all that apply

	Stormwater Outfalls or Runoff 
	 FORMCHECKBOX 


	Grade Control Structures
	 FORMCHECKBOX 


	Wiers or Check dams
	 FORMCHECKBOX 


	Culverts
	 FORMCHECKBOX 


	Bridges
	 FORMCHECKBOX 


	Diversions (e.g., Agricultural) or Bypass pipes or channels
	 FORMCHECKBOX 


	Channel Straightening
	 FORMCHECKBOX 


	Vegetation Removal
	 FORMCHECKBOX 


	Gravel Removal
	 FORMCHECKBOX 


	Bank, Channel, &/or Floodplain Encroachments
	 FORMCHECKBOX 


	Invasive Species
	 FORMCHECKBOX 


	Bank Protection Works &/or Debris in Channel
	 FORMCHECKBOX 


	Row Crops, Vineyards, &/or Orchards Adjacent to Reach
	 FORMCHECKBOX 


	In Channel Trail or Road Crossings (i.e., fords) 
	 FORMCHECKBOX 


	Other (specify)     
	 FORMCHECKBOX 


	Dominant Stream Processes Currently Acting on the Channel
	√ all that apply

	Excessive erosion
	 FORMCHECKBOX 


	Incising of channel bottom
	 FORMCHECKBOX 


	Headcutting
	 FORMCHECKBOX 


	Meander development 
	 FORMCHECKBOX 


	Channel widening
	 FORMCHECKBOX 


	Channel narrowing
	 FORMCHECKBOX 


	Equilibrium between sediment supply entering and leaving
	 FORMCHECKBOX 


	Other (specify)     
	 FORMCHECKBOX 



	Existing Hydrology, Channel Geometry and Hydraulic Conditions
	Complete each below
	Units

	Drainage Area to Project Location
	     
	Square miles

	Mean Annual Precipitation
	     
	Inches / year

	Channel Forming Discharge
	     
	cubic ft./sec (cfs)

	Mean Bankfull depth for relevant stream types
	     
	Feet

	Bankfull channel width for relevant stream types
	     
	Feet

	Discharge for 2-year recurrence interval, Q2
	     
	cfs

	Discharge for 5-year recurrence interval, Q5
	     
	cfs

	Discharge for 10-year recurrence interval, Q10
	     
	cfs

	Discharge for 50-year recurrence interval, Q50
	     
	cfs

	Discharge for 100-year recurrence interval, Q100
	     
	cfs

	Flood Elevation Estimates
	     
	feet

	Estimation Area of Watershed Impervious/Percent Basin Developed 
	     
	Sq. miles or % of watershed


	Methods Used to Estimate Above Values
	√ all that apply

	Field visual estimation
	 FORMCHECKBOX 


	Field estimation using Regional Curves
	 FORMCHECKBOX 



	Reference Reaches
	 FORMCHECKBOX 


	Surveyed Cross-Sections
	 FORMCHECKBOX 


	Stream Gage Data
	 FORMCHECKBOX 


	High Water Marks
	 FORMCHECKBOX 


	Dimensionless Rating Curves
	 FORMCHECKBOX 


	Regional Regression Analysis, Stormwater or Watershed Models
	 FORMCHECKBOX 


	HEC-RAS or Other Hydraulic Models
	 FORMCHECKBOX 


	Topographic Maps, Aerial Photography
	 FORMCHECKBOX 


	Other (specify)     
	 FORMCHECKBOX 



2. Existing Channel Characteristics

	Landscape Types
	√ all that apply

	Unconfined
	 FORMCHECKBOX 


	Confined by hillslopes with high terrace
	 FORMCHECKBOX 


	Incised with widening floodplain
	 FORMCHECKBOX 


	Alluvial fan
	 FORMCHECKBOX 


	Single thread alluvial
	 FORMCHECKBOX 


	Braided
	 FORMCHECKBOX 


	Arroyo
	 FORMCHECKBOX 


	Bedrock
	 FORMCHECKBOX 


	Meadow
	 FORMCHECKBOX 


	Other (specify)     
	 FORMCHECKBOX 



	Dominant Streambed Materials
	 FORMCHECKBOX 


	Silt/clays
	 FORMCHECKBOX 


	Sand
	 FORMCHECKBOX 


	Gravel
	 FORMCHECKBOX 


	Cobbles
	 FORMCHECKBOX 


	Boulders
	 FORMCHECKBOX 


	Bedrock
	 FORMCHECKBOX 



	Floodplain and Channel Conditions
	Complete each below
	Unit

	Valley slope
	     
	Percent

	Channel slope
	     
	Percent

	Channel sinuosity
	     
	

	Historic channel type and sinuosity
	     
	

	Step pool spacing
	     
	Feet


	Vegetation Functions
	√ all that apply

	Vegetation communities
	 FORMCHECKBOX 


	        Pioneer species (willow/cottonwood/alder/dogwood/ninebark)
	 FORMCHECKBOX 


	        Mixed Woodland (maple, bay, elderberry, buckeye)
	 FORMCHECKBOX 


	        Mature-Climax species (oak, pine, fir, redwood, sycamore)
	 FORMCHECKBOX 


	Channel shade
	 FORMCHECKBOX 


	Bank stability (sediment transport and deposition balanced)
	 FORMCHECKBOX 


	Live and Dead In-Stream Habitat Structure
	 FORMCHECKBOX 


	Wildlife Habitat
	 FORMCHECKBOX 


	No Functions
	 FORMCHECKBOX 


	Federal and/or State Special Status Species 
	 FORMCHECKBOX 



	Fish Habitat
	√ all that apply

	Native fish present
	 FORMCHECKBOX 


	Salmonids present
	 FORMCHECKBOX 


	Barriers to fish or other aquatic species
	 FORMCHECKBOX 


	Instream habitat complexity 
	 FORMCHECKBOX 


	Lack of habitat complexity
	 FORMCHECKBOX 


	Federal and/or state special status species
	 FORMCHECKBOX 



3. Future Conditions Proposed by Project
	Project Design Objectives
	√ all that apply

	Flood damage reduction
	 FORMCHECKBOX 


	Habitat restoration
	 FORMCHECKBOX 


	Stream bank restoration
	 FORMCHECKBOX 


	Stormwater management
	 FORMCHECKBOX 


	TMDL implementation
	 FORMCHECKBOX 


	Other (specify)     
	 FORMCHECKBOX 



	Ecological restoration objectives
	√ all that apply

	Instream Habitat
	 FORMCHECKBOX 


	Stream Corridor Native Riparian Restoration
	 FORMCHECKBOX 


	Sediment reduction or storage
	 FORMCHECKBOX 


	Enhance floodplain functions
	 FORMCHECKBOX 


	Increase sediment supply available for transport
	 FORMCHECKBOX 


	Water temperature modificaiton
	 FORMCHECKBOX 


	Nutrient uptake
	 FORMCHECKBOX 


	Other (specify)     
	 FORMCHECKBOX 



	Methods Used to Estimate Future Dynamic Equilibrium Conditions
	√ all that apply

	Historic conditions
	 FORMCHECKBOX 


	Reference reaches (visual or surveyed cross-sections)
	 FORMCHECKBOX 


	Regional Hydraulic Geometry (regional curves on channel shape and drainage area)
	 FORMCHECKBOX 


	Stream gage data on 1.5 recurrence interval discharge, Q1.5
	 FORMCHECKBOX 


	Flood frequency curves from stream gage data
	 FORMCHECKBOX 


	Dimensionless rating curves to determine channel forming discharges
	 FORMCHECKBOX 


	Computed effective discharges to determine channel forming discharges
	 FORMCHECKBOX 


	Regional regression analysis, stormwater or watershed models
	 FORMCHECKBOX 


	HEC-RAS or other hydraulic model
	 FORMCHECKBOX 


	Sediment transport model
	 FORMCHECKBOX 


	Other (specify)     
	 FORMCHECKBOX 



	Methods Used to Protect and/or Restore Floodplains
	√ all that apply

	Existing channel cross-section protection
	 FORMCHECKBOX 


	Remove levees, berms or structures encroaching on floodplain
	 FORMCHECKBOX 


	Existing levees or berms set back
	 FORMCHECKBOX 


	Restore floodplain vegetation
	 FORMCHECKBOX 


	Native vegetated buffer added to landslide of stream corridor
	 FORMCHECKBOX 


	Floodplain area excavated to bankfull elevation
	 FORMCHECKBOX 


	Pond and plug or other methods of re-watering floodplain
	 FORMCHECKBOX 


	Livestock exclusion fencing
	 FORMCHECKBOX 


	Stormwater Infiltration systems (basins, rain gardens, vegetated swales, porous pavement, etc.)
	 FORMCHECKBOX 


	Stormwater detention systems (extended detention basins, treatment wetlands, retention ponds, bioswales, etc.)
	 FORMCHECKBOX 


	Other (specify)     
	 FORMCHECKBOX 



	Current Status of Invasive Plants on Project Site - List

	     
     
     
     
     
     
     
     
     
     
     
     
     


	Non-native and invasive plant control methods
	√ all that apply

	Hand tools
	 FORMCHECKBOX 


	Mulch/geotextile fabric
	 FORMCHECKBOX 


	Controlled burns
	 FORMCHECKBOX 


	Mowing
	 FORMCHECKBOX 


	Herbicides
	 FORMCHECKBOX 


	Managed grazing (goats, cows, etc.)
	 FORMCHECKBOX 


	Mechanical
	 FORMCHECKBOX 


	Other (specify)     
	 FORMCHECKBOX 



	Revegetation methods
	√ all that apply

	Seed
	 FORMCHECKBOX 


	Hydroseed
	 FORMCHECKBOX 


	Plugs
	 FORMCHECKBOX 


	Container stock/bare root
	 FORMCHECKBOX 


	Soil bioengineering systems
	 FORMCHECKBOX 


	Other (specify)     
	 FORMCHECKBOX 



	How the project protects and/or restores the stream channel slope?
	Complete each below
	Unit

	Existing slope retained
	     
	Percent

	Proposed restoration channel slope
	     
	Percent

	Pool riffle stream
	     
	

	    --Informed by historic channel sinuosity
	     
	

	    --Informed by reference reach sinuosity
	     
	

	    --Proposed channel sinuosity
	     
	

	    --Check on design slope = valley slope/sinuosity
	     
	

	    --Channel lengthened (indicate increase in linear feet)
	     
	Feet 

	    --Channel shortened (indicate decrease in linear feet)
	     
	Feet

	Step-Pool Stream
	     
	

	    --Step Pools Design Slope
	     
	Percent

	    --Reference Reaches
	     
	Feet

	    --Step Height
	     
	Percent

	    --Length Between Steps
	     
	Feet 

	Other Stream Types
	     
	

	    --Braided system
	     
	

	    --Alluvial Fan
	     
	


	How is the Project Restoring Stream Banks
	√ all that apply

	1) Fencing and Vegetated Buffers
	 FORMCHECKBOX 


	    --Livestock Exclusion Fencing
	 FORMCHECKBOX 


	    --New Livestock Water Supplies
	 FORMCHECKBOX 


	    --Riparian Buffers
	 FORMCHECKBOX 


	    --Runoff and Drainage Improvements
	 FORMCHECKBOX 


	    --Stormwater Treatment Landscaping (treatment wetlands, vegetated   swales, infiltration galleries, etc.)
	 FORMCHECKBOX 


	    --Other (specify)     
	 FORMCHECKBOX 



	How is the Project Restoring Stream Banks (cont.)
	√ all that apply

	2) Soil Bioengineering Systems and Permissible Shear Stress / Permissible Velocities     
	 FORMCHECKBOX 


	   a) Shear Stress Calculation     
	 FORMCHECKBOX 


	        -Mean Channel Depth (Hydraulic Radius)
	 FORMCHECKBOX 


	        -Stream Slope (Friction Slope)
	 FORMCHECKBOX 


	        -Specific Weight of Water
	 FORMCHECKBOX 


	        -Shear Stress Acting on Channel
	 FORMCHECKBOX 


	   b) Bioengineering Alternatives
	 FORMCHECKBOX 


	        -Stakes/Cuttings
	 FORMCHECKBOX 


	        -Poles
	 FORMCHECKBOX 


	        -Posts
	 FORMCHECKBOX 


	        -Live Fascines
	 FORMCHECKBOX 


	        -Brush Matting
	 FORMCHECKBOX 


	        -Grass
	 FORMCHECKBOX 


	        -Tree Plantings
	 FORMCHECKBOX 


	        -Geotextile Fabric
	 FORMCHECKBOX 


	-Others (Specify)     
	 FORMCHECKBOX 



	How does the Project Protect and/or Restore Aquatic Habitat 

	1) Habitat Enhancement Proposed Native Wildlife (Special Status Species)

	  a) Invertebrate Habitat
	     

	  b) Salmonid Habitat
	     

	  c) Other Native Fish Habitat
	     

	  d) Reptile / Amphibian Habitat
	     

	  e) Bird Habitat
	     

	  f) Mammal Habitat
	     

	2) Proposed Exotic Wildlife Control (Invasive Species)

	a) Invertebrates
	     

	b) Fish
	     

	c) Reptile / Amphibians
	     

	d) Birds
	     

	e) Mammals
	     

	3) Proposed Protection and/or Enhancement of Habitat Complexity for Different Life Stages

	a) Diversity of Vegetative Cover
	     

	b) Habitat Connectivity
	     

	c) Stream Channel Grain Size Distribution
	     

	d) Shelter from Predators and/or High Flows (undercut banks, roots, woody debris, etc.)
	     

	e) Instream Bedforms (number and depth of pools, etc.)
	     


For information on any of the above checklist, see the following website:

http://www.waterboards.ca.gov/lahontan/water_issues/programs/clean_water_act_401/docs/Stream_Protection_Circular.xls, a Primer on Stream and River Protection for the Regulator and Program Manager, developed by staff at the San Francisco Bay Regional Water Quality Control Board.


