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Definition
Modification or removal of barriers that restrict or impede movement of aquatic organisms.
Purpose
Improve or provide passage for aquatic organisms.
Where Used
All aquatic habitats where barriers impede passage of aquatic organisms.
Barriers to aquatic organism passage can be natural (e.g., waterfalls, beaver dams) or artificial (e.g., road culverts, dams of various designs, surface water diversions).  Native aquatic species have evolved around the presence of natural barriers – they should be left in place.  Beaver dams, for example, may block weak-swimming fish and non-jumping fish at all flows or strong swimmers during only extreme flows, yet they create very diverse habitat for fish and numerous other species of aquatic and terrestrial wildlife.
Artificial barriers to aquatic organism passage should be removed where possible.  Fishways may need to be constructed, modified or renovated at dams and weirs.
Design Requirements
Design passage to accommodate present and reasonably anticipated changes in watershed conditions.
Design passage structures according to known swimming and leaping capabilities of target species or a similar species with comparable swimming abilities.  Utilize hydraulic computations to document how designs satisfy the physiological requirements of target organisms.
Often, artificial barriers (especially culverts) are associated with unstable stream conditions. When this occurs, the Aquatic Organism Passage practice should be part of a long-range goal to restore geomorphic stability to the entire stream. 
Design passage structures to mimic channel geometry and morphology referenced from an adjacent reach or analog stream when the swimming and leaping abilities of target species are unknown, or when a project will benefit multiple aquatic organisms.
At a minimum, design and evaluate passage structures for hydraulic performance and structural integrity at the bankfull and 25-year peak flow events.   
Design passage features to minimize or avoid energy deficits, physical stress, and harm to migratory organisms.
Design passage features to minimize or avoid excessive delays during migration periods. 
Provide adequate attraction flow into a passage facility across the full range of discharge during which target species will move.
Use trashracks on culverts or fishways only if required or necessary.  Ensure that trashracks are self-cleaning and/or easily maintained.
Select construction materials that are non-toxic and resistant to degradation.
Plan construction logistics, methods, and sequencing to minimize adverse effects to aquatic organisms, riparian areas, and instream habitat.
Inventories and Specifications
Inventories of stream crossings and dams shall follow data collection protocols and will be documented on forms developed for Maine (Abbott 2008).  An assessment of site specific resource concerns will be provided on the aforementioned Maine protocols, or on this job sheet.
Specifications may be provided on this job sheet or separately using site-specific specification sheets and engineering design specifications.  Specifications are prepared in accordance with the NRCS Field Office Technical Guide and Practice Standard Aquatic Organism Passage, code 396.
Operation and Maintenance Requirements
This system was designed and installed to modify or remove barriers to fish passage.  The estimated life span of this installation is at least 25 years.  The life of this installation can be assured and usually increased by following an operation and maintenance plan.
An operation and maintenance requirements for this practice will be provided. Requirements may be provided separately, in this job sheet, and/or in engineering specifications.
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	Customer
	[bookmark: Text142][bookmark: _GoBack]     
	Date
	07/03/2008

	Address
	[bookmark: Text144]     
	County
	[bookmark: Text145]     

	Practice location
	Stream:
	     
	Site.Id
	[bookmark: Text152]     
	HUC #
	[bookmark: Text153]     

	Geodetic datum
	NAD83
	Coord. System UTM Zone 19N
	Easting 
	[bookmark: Text195]        
	Northing
	         

	Town or Township
	     
	Delorme Page#
	     
	Grid Reference
	[bookmark: Text206]     

	Priority Species1
	[bookmark: Check2][bookmark: Check3][bookmark: Check4][bookmark: Check10][bookmark: Check5][bookmark: Check48][bookmark: Check49][bookmark: Check50][bookmark: Check51][bookmark: Check52]As |_|    Ae |_|    Aw |_|    Rs |_|    Bh |_|    AmS |_|    Sl |_|    AtT |_|    Wf |_|    AtS |_|    Ss |_|    Sb: |_|
[bookmark: Check6][bookmark: Check7][bookmark: Check8][bookmark: Text208]Bt |_|    BrT |_|    Rt|_|    Ll |_|    Ff |_|    Ws |_|    Other:             Target Swimming speed  

	General Site Concerns:   - check all that apply
	Documentation of general site concerns and barrier descriptions below shall come from a site specific inventory completed by NRCS or a cooperating agency or organization.  Inventories shall be documented on forms and shall follow protocols developed for Maine (Abbott 2007).
[bookmark: Check13][bookmark: Check15][bookmark: Check18]|_| Road Failure  |_|  Road approach  |_|  Bed scour  |_|  Channel modification (avulsion, straightening, etc.)  
[bookmark: Check19][bookmark: Check20][bookmark: Check22][bookmark: Check23][bookmark: Check24]|_|  Sediment deposition  |_|  Structure failure  |_|  Bank erosion  |_|  Lack of riparian zone  |_|  Loss of diversion flow
[bookmark: Check25][bookmark: Check26][bookmark: Check27][bookmark: Check29]|_|  Excessive bank erosion  |_|  Inadequate road fill  |_|  Inadequate bank stabilization  |_|  Missing baffles
[bookmark: Check16][bookmark: Check46][bookmark: Check47][bookmark: Check55][bookmark: Check28]|_|  Beaver dam  |_|  Wildlife barrier  |_|  Fish entrainment   |_|  Structural barrier to aquatic passage   |_|  Other (see below)

	Additional Notes:
	     

	1 As = Atlantic salmon, Ae = American eel, Aw = Alewife, Rs = Rainbow smelt, Bh = Blue-backed herring, AmS = American shad, 
Sl = sea lamprey, AtT = Atlantic tomcod, Wf: = Winter flounder, AtS = Atlantic Sturgeon, Ss = Shortnose sturgeon, Sb = Striped bass, Bt = Brook trout, BrT = Brown trout, Rt = Rainbow trout, Ll = landlocked salmon, Ff = forage fish, Ws = White sucker


[bookmark: Dropdown19][bookmark: Text175]BARRIER DESCRIPTION	Measurements below are in  	Listed as a barrier by:  	Miles of passage provided       

1A. EXISTING CULVERT(S) (For multiple culverts either copy and past the table below for each culvert or describe the most representative or problematic culvert, and describe the culverts and their condition in the additional notes section).

	Number 
	[bookmark: Dropdown11]Shape  
	[bookmark: Dropdown12]Material  
	Width       
	[bookmark: Text168]Rise       
	[bookmark: Text171]Length       
	[bookmark: Text172]% Slope        

	Problem
	[bookmark: Check32][bookmark: Check33][bookmark: Check34][bookmark: Check35][bookmark: Check36][bookmark: Check37]|_| Perched  |_|  Collapsed  |_| Obstructed  |_|  Impounded upstream  |_|  Upstream deposition  |_|  Downstream deposition
[bookmark: Check38][bookmark: Check39][bookmark: Check40][bookmark: Check53]|_|  Slope change (e.g., too steep)  |_|  Insufficiently sized  |_|  Rusted through  |_|  Insufficient water depth
[bookmark: Check54][bookmark: Check41]|_|  Excessive water velocities  |_|  Other (see  notes below)

	Oulet invert is
	
	[bookmark: Text173]If embedded, fill depth      
	[bookmark: Dropdown14]Tide gate  
	[bookmark: Text174][bookmark: Dropdown17]Water velocity          

	Invert Elevations:
	[bookmark: Text188]inlet      
	[bookmark: Text187]outlet     
	[bookmark: Dropdown34]Inlet angle to stream  
	Outlet angle to stream 

	[bookmark: Text204]Road Width       
	[bookmark: Check30][bookmark: Check31]Overflow pipes  |_|  Yes   |_|  No
	Channel avlusion – upstream where will over bank water flow?
	

	Additional Notes:
	[bookmark: Text197]     



1B.  CULVERT SOLUTION
[bookmark: Check42] - Fill in the information below as applicable, or if all the information below will be provided in engineering designs and specifications leave blank and check this box  |_|.

	Solution

	If applicable, culvert design
	Shape 
	Material

	Span
     
	Rise
     
	Length
     
	% Slope              

	[bookmark: Text179][bookmark: Text180]Culvert elevation:  Inlet      Outlet     
	24 hour Storm Event Design

	Downstream Bed Controls Type 
[bookmark: Dropdown22][bookmark: Text185]          #   
	Upstream Bed Controls Type 
         #   
	[bookmark: Check43]Retrofitted in Place  |_|
	[bookmark: Dropdown23]Baffles Installed                     Type    #   
	Weirs Installed
[bookmark: Dropdown21]   #   

	Construction Window Restrictions
	[bookmark: Text199]     

	Additional Notes:
	[bookmark: Text201]     


2A.  EXISTING DAM (WEIR)

	Construction/Form
[bookmark: Dropdown26]  
	[bookmark: Text186]Height      
	Face

	Base

	Plunge Pool
[bookmark: Text189]Depth      
	[bookmark: Text192]Reservoir Depth     

	Fishway Present
	
	[bookmark: Text209]Fishway Problems (describe)       

	Additional Notes:
	[bookmark: Text205]     



2B.  DAM SOLUTION
- Fill in the information below as applicable, or if all the information below will be provided in engineering designs and specifications leave blank and check this box  |_|.

	Solution:
	
	Weirs/Bed Controls 
	     
	[bookmark: Check44][bookmark: Check45]Fish screens needed  |_|  Yes  |_|  No

	Construction Window Restrictions
	     

	Additional Notes:
	     



Provide site sketch below or on a separate sheet, as need      Scale 1"=________ ft. (NA indicates sketch not to scale: grid size=1/2" by 1/2")
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	



The United States Department of Agriculture (USDA) prohibits discrimination in its programs on the basis of race, color, national origin, sex, religion, age, disability, political beliefs and marital or familial status.  (Not all prohibited bases apply to all programs.) Persons with disabilities who require alternative means for communication program information (Braille, large print, audiotape, etc.) should contact the USDA Office of Communications (202) 720-2791.

To file a complaint of discrimination write USDA, Director, Office of Civil Rights, Room 326-W, Whitten Building, 14th and Independence Avenue, SW, Washington, DC 20250-9410 or call (202) 720-5964 (voice or TDD). USDA is an equal opportunity provider and employer.
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