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1. Restoration Plan Objectives 

The intent of this fish habitat restoration plan is to provide a strategy to improve fish habitat conditions and fish populations and resources within the river system on a watershed-wide basis. The plan focuses on how to improve watershed conditions for fish while also taking into consideration water and land uses by other resident plants and wildlife. By taking a watershed-based approach to restoration planning we gain a comprehensive look at restoration needs, and determine specific activities that can be undertaken to improve habitat and environmental conditions generally. 


The plan focuses on, but is not limited to, how to improve salmonid habitat and the habitat of other native fish species in the watershed. By using salmonid species as a biological indicator we work to improve recreational and food source fishery resources, stream functionality, and the aesthetic value of the watershed environment.



	
Objectives

	
To assess the existing condition of fish habitat within the watershed, to determine likely limiting habitat factors and fish habitat restoration needs, and to develop a strategy with regard to various projects and activities that can be undertaken to restore and improve the habitat on a watershed basis.



	


Specific Goals


	· To assess the existing degree of habitat connectivity within the watershed, to identify any fish passage problem areas, and to prescribe solutions at applicable sites

· To assess existing water quality within the river system and to determine projects / actions that can be undertaken for improvement

· To determine where physical habitat has been altered and / or degraded and to determine applicable projects for physical in-stream habitat restoration


· To assess riparian zone quality and function and to determine activities that may be undertaken for improvement of riparian areas


· To identify land use practices that may be impacting habitat within the watershed and to outline activities and / or projects that may be undertaken to encourage better watershed stewardship
· To prioritize proposed restoration projects specific to the watershed, based on their potential to improve aquatic productivity, watershed conditions and environmental health



2. Introductory Information – Example Brook Subwatershed

	1
	      Location in province (town[s],   county, and region)
	

	2
	Watershed area (square km) [?]
	

	3
	Watershed drains into (include coordinates of confluence)
	

	4
	Distance of watercourse mouth from ocean (km)
	

	5
	Distance of watercourse mouth from head of tide (km)
	

	6
	      Natural watercourse width at mouth (m) [?]
	

	7
	Length of watercourse (km)
	

	8
	Elevation at headwaters (m) [?]
	

	9
	Elevation at mouth (m)
	

	10
	Lake(s) within watershed (provide name[s], appr. size [square km] and known or suspected impacts) [?] 
	

	11
	Significant tributaries within watershed (name[s] and length[s])
	

	12
	Most common substrate type and size [?]
	

	13
	Soil type(s) and geological characteristics [?]
	

	  14
	Average water temperature in summer (June-September) [?]
	

	15


	Peak water temperature
	

	16
	pH range [?]

	

	17
	Native fish species present [?]
	

	18
	Non-native fish species present [?]

	

	19
	Endangered / threatened / at risk species present (aquatic [?] or non-aquatic) 
	

	20
	Fish stocking (if applic. note species and avg. number per year) [?]
	

	21 
	Angling (existing angling regulations for the watershed; popular angling locations)


	

	22
	Forestry activities and impacts
(explain) [?]
	

	23
	Urban/residential development impacts (explain) [?]
	

	24
	Agricultural impacts (explain) [?]
	

	25
	Other industry impacts
(explain if applicable) [?]
	

	26
	
Historical conditions, impacts and considerations [?]

	

	27
	Barriers present on the main river stem
	

	28
	Other information


	


3. Labeled 1:10 000 Maps - Example Brook Subwatershed

On 1:10,000 topographical maps of the watercourse, starting at the mouth and moving upstream, divide the stream into sections. Create the sections based on tributary confluences, lake inlets/outlets, and road crossings, giving each section a number. Within each section, identify with letters sites where any of the following are encountered (or suspected):

Note: Click on the hyperlinks for more information

	●
	Aboiteaus [?]

	●
	Beaver activity (old or active beaver dams) [?]

	●
	Bedrock outcroppings

	●
	Braided channel [?]

	●
	Channelization / straightened channel

	●
	Chemical pollution or leaching [?]

	●
	Cold water refugia / springs

	●
	Dams (operational or abandoned) [?]

	●
	Debris jams and blockages (e.g. excess woody debris) [?]

	●
	Eroding banks [?]

	●
	Excessive litter / garbage [?]

	●
	Feeder brook or culvert inflows (1m wide or smaller)

	●
	Few or no pools [?]

	●
	Footpath and trail crossings

	●
	Forestry operations [?]

	●
	Lagoons / settling ponds

	●
	Landfill or waste management site

	●
	Livestock entry / crossing sites [?]

	●
	Mining operations [?]

	●
	Natural falls

	●
	Over widened channel [?]

	●
	Perched or undersized culverts [?]

	●
	Poorly developed or absent thalweg [?]

	●
	Previously completed restoration projects [?]

	●
	Railroad crossings [?]

	●
	Riparian zone thin or absent [?]

	●
	River fords and ATV crossing sites [?]

	●
	Road crossings (all) [?]

	●
	Sewage / effluent inflow sites [?]

	●
	Silt sources [?]

	●
	Spawning areas

	●
	Stillwaters and flats [?]

	●
	Thick vegetation on bottom of stream

	●
	Other


4. Habitat Description and Restoration Opportunities - Example Brook Subwatershed

	Section

Number

and

Site
	Stream Feature
	Lower Limit (coordinates and landmarks)
	Upper Limit (coordinates and landmarks)
	Site Details
	Adjacent Land Use Considerations
	Prescription for Restoration
	Project Priority Ranking
	 Project Status

	Section  #
	For each section, during average summer conditions, provide the following general info where known: length of section, average stream width, substrate size/composition, degree of substrate embeddedness, quality of riparian area, quality of in-stream cover, amount of LOD, avg. water depth, water velocity, avg. water temperature, avg. dissolved oxygen level, avg. water pH (click on hyperlinks for more information)


	Insert site as labeled on  the map
	What is the habitat problem or feature you have identified?
	Enter downstream end GPS coordinates and nearby landmarks for site identification
	Enter upstream end GPS coordinates and nearby landmarks for site identification (if applicable)
	Provide detail on the habitat problem or stream feature you have identified
	How is the land next to the site used? Who owns the land? Is there road access?
	With AaS help, if applicable, determine an appropriate restoration project for the site
	With AaS help,if applicable rank the priority of the prescribed restoration project (low, medium, or high)
	Note whether the project is complete, partially complete, or incomplete. If complete, include year of completion. Note if maintenance needed.

	Example



	Section 1
	Example Brook mouth to unnamed tributary confluence. Section is 1.8km long. Average river width in this section is 5.5m. Substrate type/size variable, from fines to large boulder. Substrate is slightly embedded. Thin riparian area in most sections but there is at least some for most of the section. In-stream cover variable, low amount of LWD, Water depth varies from a few centimeters to 1m pools, water velocity low (low stream grade), dissolved oxygen level 10mg/L, water pH 6.1; summer water temperature averages 19C.

	1a


	Example Brook mouth
	44°45'10.91"N

63°40'6.14"W

Near highway crossing
	 n/a
	The brook width averages 5.5m here. There is a lack of riparian vegetation and cover around the highway crossing area but is otherwise adequate. There are no fish passage problems at the site.


	The highway is maintained by NSTIR. Access site from the highway bridge.
	None needed
	n/a
	n/a

	1b
	Digger logs present


	44°45'15.35"N

63°40'8.41"W
Just downstream from graveyard Road
	44°45'27.58"N

63°40'32.76"W
Just around the corner from ball field and new trib
	A series of digger logs are installed in this approx. 700m long area. There is adequate riparian on both sides except a few spots nearest to the highway, and a cleared area near the ball field area.
	Baseball diamond, graveyard near edge of brook, near highway in areas.  Access from these sites.


	Install digger logs
	n/a
	Completed in 2009. No maintenance appears necessary.

	1c
	Eroding bank
	44°45'20.35"N

63°40'9.41"W

just upstream from ball diamond field


	44°45'28.50"N

63°40'42.76"W

near gravel access road gate
	There is an eroding left bank here, erosion appears unnatural and silt from the bank is entering the brook. Erosion site is approx 20m long with average bank height of 2m. No overhead vegetation by bank as a result of erosion.
	Ball diamond and access road off to  right bank. Access to site possible from these areas.   
	Rock bank with local stone material, and replant with local tree saplings
	high
	Incomplete

	Section 2
	

	2a
	
	
	
	
	
	
	
	

	2b
	
	
	
	
	
	
	
	

	2c
	
	
	
	
	
	
	
	

	Section 3
	

	3a


	




	
	
	
	
	
	
	

	3b


	


	
	
	
	
	
	
	


5. Restoration Plan Summary – Example Brook Subwatershed

	Changes in the watershed - current conditions compared to historical conditions. Future changes to the natural environment expected in the watershed


	· e.g. Fewer salmonid numbers currently being observed in the river, compared to historical runs

· e.g. Continued residential development in south eastern area is expected

	Most likely limiting factors [?] with regard to aquatic productivity in the watershed


	· e.g. Habitat fragmentation due to several perched culverts is preventing salmon and trout from accessing upstream spawning and nursery habitat.



	Most important habitat restoration needs in the watershed [?]

	1) e.g. Correction of perched culverts to establish fish passage

	Habitat connectivity restoration projects, in order of importance 


	1)   e.g. Backwatering of perched culvert at site 5a

	Water quality improvement and/or monitoring projects, in order of importance

	1)   e.g. Temperature monitoring in upper reaches of river during June-September

	Riparian buffer zone restoration projects, in order of importance

	1)   e.g. Cattle fencing and tree planting at site 7d

	Needed land use improvement practices, in order of importance 


	1) e.g. Keep excavated soil covered during construction projects near  watercourses



	Physical habitat restoration projects, in order of importance

	1) e.g. Installation of 10 digger logs through site 2e
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