Stream Barrier Removal Performance Measures and Project Monitoring Worksheet

	Project Name:
Funding Source:
Award date:



	Pre-implementation
	Post-implementation

	Anticipated implementation start date:

Anticipated end date:


	Actual implementation start date:

Actual implementation end date:




	1. Available Habitat

	Pre-implementation
	Post-implementation

	What is the anticipated number of stream miles to be made accessible upstream of the project site?


	What is the number of stream miles made accessible upstream of the project site?



	Verification Methods:




	2. Site 'Passability'

	Pre-implementation
	Post-implementation

	Describe the following physical parameters of the project design:
Channel width in project area

· Baseline:

· Target range:

Channel slope/gradient in project area     

· Baseline:

· Target range: 

Maximum jump height 

· Baseline:

· Target range:
Does the project design meet regionally appropriate fish passage criteria? (yes/no)


	Describe the as-built physical parameters at the site:
Channel width in project area

· As-built condition:

Channel slope/gradient in project area     

· As-built condition: 

Maximum jump height 

· As-built condition:

Do these as-built conditions fall within the target ranges? (yes/no)



	Provide reference sources used to develop target ranges:




	3. Presence of Target Fish Species

	Pre-implementation
	Post-implementation

	What is the upstream status (presence/absence) of the target fish species?


	What is the upstream status (presence/absence) of the target fish species?  (may be reported annually from 1-5 years post-implementation)



	Describe methodology used.


	Describe methodology used.




	4. Community Participation

	Pre-implementation
	Post-implementation

	What is the anticipated number of volunteers and volunteer hours to be associated with the project?
Estimated number of volunteers:

Estimated number of volunteer hours:


	What were the number of volunteers and volunteer hours associated with the project?
Actual number of volunteers:

Actual number of volunteer hours:



	Verification Methods:




	5. Community Enhancement

	Pre-implementation
	Post-implementation

	Will there be a civic project (e.g. park development, recreation enhancement, etc.) associated with the barrier removal anticipated? (yes/no)


	Was the anticipated civic project associated with the barrier removal carried out? (yes/no)

	If yes, describe the civic project(s) associated with barrier removal.




	6. Operating and Maintenance Costs

	Will barrier removal result in reduced annual operating, maintenance, and/or liability costs at the site? (yes/no)

	Pre-implementation
	Post-implementation

	What is the estimated average annual operating, maintenance, and/or liability cost over the next 5 year period if the barrier were to remain in place?

	What is the estimated average operating, maintenance, and/or liability cost at the project site over the next 5 year period without the barrier in place?



	What is the annual average change in cost? (difference between above numbers) 




	7. Public Safety

	Pre-implementation
	Post-implementation

	Will barrier removal eliminate or diminish a documented safety hazard? (yes/no)

	Did barrier removal eliminate or diminish a documented safety hazard? (yes/no)


	If yes, describe.




	Additional Project Monitoring (if applicable)

	Describe any additional monitoring activities that will be conducted at the project site.

(e.g. stream channel monitoring, fish population studies, etc.).  Whenever possible, include information on methodology to be used as well as baseline, target and post-implementation conditions.

	Pre-implementation
	Post-implementation

	
	


Stream Barrier Removal Performance Measures and Project Monitoring

Worksheet - Guidance 

(draft)
Background: 

In order to assess progress towards program goals, the NOAA Restoration Center is collecting pre and post implementation data for a variety of parameters for stream barrier removal projects.  This may include dam removal, culvert removal, and culvert replacement projects where the primary goal is to restore natural stream conditions and unrestricted migratory fish passage to upstream habitat.  
General Guidance:
Award period  

· NOAA can only require monitoring within the duration of the award period.  Award periods may be established to allow for post-implementation monitoring.  Any data gained beyond the award period may be useful to further inform post-implementation results and would be welcomed.
Cost considerations 
· Budget - A monitoring plan should be included in the final award agreement with the applicant, including a budget description (e.g. NOAA funds, match, or leverage) 
· Match - There is a great opportunity to have partners share the monitoring time and expense.  In kind contributions could come from local, state, and federal partners as well as non-profits and local groups.  
· NOAA support - On a case-by-case basis, NOAA may be able to provide funds and technical assistance to offset some costs associated with monitoring activities. 
Worksheet/Data Collection

· The Stream Barrier Removal Performance Measures and Project Monitoring Worksheet is designed be to completed by the grantee at the beginning and end of a stream barrier removal project funded through the NOAA Restoration Center, with the assistance of local NOAA Restoration Center technical monitors and/or representatives from partner organizations.

· The pre-implementation portions of the worksheet should be completed prior to project implementation.  The post-implementation portions of the worksheet should be filled out at the close of the award period.  For some parameters, data collected after the award period would be useful to further inform post-implementation results.

Project Monitoring Parameters
· Parameters included in the worksheet were not developed to be an exhaustive set of parameters that could be measured, but rather to contribute to a specific set of program level performance measures that assess progress towards NOAA Restoration Center program goals.  

· Projects are welcome to monitor projects beyond the parameters outlined within the worksheet to assess their projects.
Worksheet Protocols:

	1. Available Habitat – 
The number of stream miles made accessible upstream of the project site as a result of barrier removal.  

	· Pre-implementation

Project grantees can use a combination of the following data sources to estimate the number of upstream stream miles to be made accessible as a result of the project.  Stream miles should be calculated from project site to next upstream fish passage barrier or extent of anadromy.
· Existing aerial photos and maps of the project watershed (used to locate additional unreported barriers or a significant increase in stream slope that would influence habitat use)

· Local or regional barrier databases

· Existing staff or local expert knowledge of the project watershed 

· Field verification (in cases where there is permission to access the stream)

	· Post-implementation

Project grantees can use a combination of the following data sources to verify the number of upstream stream miles to be made accessible as a result of the project.  
· Existing aerial photos and maps of the project watershed (used to locate additional unreported barriers or a significant increase in stream slope that would influence habitat use)

· Local or regional barrier databases

· Existing staff or local expert knowledge of the project watershed 

· Field verification (in cases where there is permission to access the stream)
On the worksheet, in addition to describing the verification methods used, also describe any uncertainties that may have affected the calculation. 

	· Frequency / Duration of sampling
· The number of stream miles opened by each project should be estimated pre-implementation and verified after project completion. 

· A small number of barrier removal projects may require stream channel adjustment before passage through the site has been fully restored. Even in these cases, number of stream miles made accessible will be reported immediately after barrier removal implementation. 


	2. Site "Passability"
Improved "passability" for target species as a result of barrier removal based on measureable physical conditions within the stream channel at the site 

	· Pre-implementation

· The project grantee is requested to provide project designs to NOAA technical monitors prior to implementation.   Projects should be designed to meet regionally appropriate fish passage criteria (see Appendix I)

· Specific baseline and target range information should be provided in the worksheet for channel width, channel slope and maximum jump height within the project area.  
· The “baseline” should reflect the actual conditions before the project, and the target ranges should be based on regionally appropriate fish passage criteria (see Appendix I).

	· Post-implementation

· Based on a post-implementation survey, the grantee should provide as-built conditions for channel width, channel slope, and maximum jump height.

· Site "passability" is determined by comparing the as-built conditions to the target ranges determined during project design.
· It is possible that project grantees could encounter unexpected conditions at the site, such as a natural rock ledge or water fall, that prevent the contractors from implementing the plans as designed.  In these cases, a barrier could still exist at the project site even if the project is built as designed.  Any such unexpected conditions should be described.

	· Frequency / Duration of sampling

· A pre-implementation survey should be conducted at the site to document baseline conditions prior to barrier removal.

· The post-implementation survey should be conducted within the award period.

	· Optional Monitoring

· Measure the channel conditions over several years after project implementation to observe channel adjustment over time. 
· Flow velocities (via a flow meter) and depths in the barrier reach post-project could be measured. This would verify passable conditions in a direct way and would evaluate how successful the design process was at estimating the necessary channel geometries for fish passable conditions.


	3. Presence of Target Fish Species

Change in presence of target species upstream of project site

	· Pre-implementation

· Use one of the following survey techniques
 to identify and report presence/absence for either adults or juveniles upstream of the project site
· Adults – upstream weirs, mark-recapture, spawner surveys, videography at barrier location, snorkel counts. 
· Juveniles – mark-recapture, migrant traps, snorkel counts, electroshocking, videography. 
· Describe the survey techniques used to determine presence/absence status of the target fish species.

· If a pre-implementation survey is not possible, report whether the barrier is a known full barrier or partial barrier for the target fish species.  Describe any pre-project data that is available.  If no recent, biological information is available, include surrogate information (e.g. last time species seen above barrier, description of "completeness" of barrier, etc.)

	· Post-implementation
· If the pre-implementation status was determined to be "absent", use one of the survey techniques to identify and report presence/absence following implementation.
· If pre-project upstream status was determined to be “present” (e.g. partial barriers), report any change in presence/absence following implementation.  In this case, the post-implementation result may be “continued presence".
· Describe the methodology used to determine presence/absence status of the target fish species

	· Frequency / Duration of sampling

· The timing and frequency should correlate with the life history of the target species.  At a minimum, this parameter should be monitored once post-implementation, and at a maximum it could be monitored on an annual or seasonal basis.
· Monitoring for this measure is likely to yield meaningful results in the first 3 years after project implementation, although in some situations it may be valuable to monitor for the first 5 years. 
· Once target fish presence is detected upstream of the project site post-implementation, monitoring for this measure is complete.

	· Optional Monitoring
· For partial barriers or projects where the pre-implementation status was identified as "present", the proportional change in the number of adults or juveniles may be measured.


	4. Community Participation

Number of volunteers associated with the project and the number of volunteer hours contributed, if applicable

	· Pre-implementation

· Estimate the number of volunteers that may participate in the project and the number of volunteer hours that may be contributed.
· Volunteers may include youth crew members (e.g. California Conservation Corps) or other in-kind services enabling project implementation.

	· Post-implementation

· After implementation, calculate the cumulative number of volunteers associated with the project and the number of volunteer hours contributed.
· Describe the methods used to calculate the number of volunteers and volunteer hours in the worksheet.

	· Frequency / Duration of sampling
· Data can be collected throughout the award period and reported as cumulative numbers at the end of the award.


	5. Community Enhancement
Local civic enhancement projects associated with the barrier removal

	· Pre-implementation
· Determine whether or not there will be a local community, civic enhancement project associated with the barrier removal project
· Local civic enhancement projects may include but are not limited to adjacent recreation enhancement, park development, and/or riverfront revitalization.

· Describe the local civic enhancement project(s) associated with the barrier removal.

	· Post-implementation
· Confirm whether or not the local civic enhancement project(s) associated with the project was carried out.


	6. Operating and Maintenance Costs

Estimated net change in annual operating, maintenance, and/or liability costs as a result of the project.

	· Pre-implementation
· Calculate the expected average annual operating, maintenance, and/or liability costs over the next 5 year period if the barrier were to remain in place.  

· Periodic or less frequent costs that may occur during this period (e.g. structural upgrades to meet safety or regulatory requirements) may be incorporated into the cost estimate calculation.

	· Post-implementation
· Calculate the expected average annual operating, maintenance, and/or liability costs over the next 5 year period if the barrier were to remain in place.  

	· Frequency / Duration of sampling
· Estimated costs should be calculated prior to implementation and following project implementation.

	· Optional Monitoring
· Track actual expenses for 5 years post-implementation to verify estimated change in operating costs.




	7. Public Safety

Improved public safety associated with the barrier removal, if applicable 


	· Pre-implementation

· Describe whether or not barrier removal will eliminate or diminish a public safety hazard.
· Safety hazards may include barriers that serve as attractive nuisances and present swimming and boating dangers. Also, barriers that are structurally deficient, in danger of failure, or cause flooding may be considered public safety hazards.
· Describe the safety hazards caused by the barrier and how they will be eliminated or diminished through removal.

	· Post-implementation
· After implementation, confirm that the public safety hazard has been eliminated or diminished.




Appendix I - Regionally appropriate fish passage criteria 

· In California: 


All projects should be designed to meet appropriate criteria defined in NMFS Southwest Fish Passage Guidelines. 
· In Oregon and Washington:  


All projects should be designed to meet appropriate criteria defined in NMFS Northwest Fish Passage Guidelines. 

· Northeast:

Although there is not a single standard in the Northeast, project grantees must describe and document how their design criteria for the target species were established and how their design meets these criteria.  Design criteria should include flow velocities as they relate to the swimming abilities of the target species (including burst and sustained swimming speeds), jump heights, flow depths, channel width and gradient.  If necessary, hydraulic modeling should be used to verify whether the design will meet these criteria. 

· Southeast:

Although there is not a single standard in the Southeast, project grantees must describe and document how their design criteria for the target species were established and how their design meets these criteria.  Design criteria should include flow velocities as they relate to the swimming abilities of the target species (including burst and sustained swimming speeds), jump heights, flow depths, channel width and gradient.  If necessary, hydraulic modeling should be used to verify whether the design will meet these criteria. 







� Use regional or state protocol for fish surveys. If unknown then refer to the following document: Roni, P. (Editor) 2005. Monitoring stream and watershed restoration. American Fisheries Society, Bethesda, Maryland, x, 350 p. 





