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2008 Final Report Template

	FSWP File Number*
	07350-35/FSWP 08 HPR LR105


*Please use the FSWP File Number provided in previous FSWP 2008 project correspondence

	Contact Information
	
	
	

	Sponsoring Organization’s Legal Name

	British Columbia Conservation Foundation


	Are you a federally registered Charity, Non-profit organization or Business (Yes /No)?
	Yes

	If yes, please indicate which.
	Yes
	Charity
	Yes
	Non-profit organization
	
	Business

	Registration number
	123042822RR0001
	GST number
	12304 2822 RT0001

	Are you a registered Society (Yes / No)?
	Yes
	Society Registration number
	
S-8351



	Mailing Address

	17564 56A Ave.     Surrey, BC     V3S 1G3


	Street Address (if different from above)

	

	Project Manager1

	Name:
Kerry Baird




Title: Project Coordinator
Affiliation:





Phone: (604) 576-1433
Fax: (604) 576-1482




E-mail:
Kbaird@bccf.com

1 All correspondence will be directed to the Project Manager.

	Alternate Project Contact

	Name:
Cory Hryhorczuk



Title: Fisheries/Habitat Technician
Affiliation:





Phone: (604) 576-1433
Fax: (604) 576-1482




E-mail: Cory_h@bccf.com


	Partners / Subcontractors

	Name:

	Affiliation:

	Phone:  (     )  
	E-mail:

	Name:

	Affiliation:

	Phone:  (     )  
	E-mail:

	Name:
r
	Affiliation:

	Phone:  (     )  
	E-mail:


	Project Information
	

	Project Title

	Restoration Effectiveness Monitoring

	Project Location

	Fraser Valley River Systems; South Alouette River, and Silverhope Creek 


	Amount Requested
	$5,000
	Total Project Value
	$20,293
	Non-FSWP funds2
	$15,293


2 Non-FSWP funds include both cash and in-kind funding. In-kind funding refers to all non-cash contributions such as equipment, supplies, labour, etc. Please refer to Budget Section for further details.

	Project Summary
	

	Please provide a single paragraph describing your project, its objective, and the results. As this summary will be used in program communications, clearly state the issue addressed and avoid overly technical descriptions. Do not use more than 300 words.

	An integral, but often neglected part of any habitat restoration project is post-construction effectiveness monitoring.  Effectiveness monitoring is essential for adaptive management, as well as demonstrating the value of habitat restoration investments.  In the Georgia Basin Steelhead Recovery and Georgia Basin Living Rivers programs, recent emphasis has been given to the recovery of wild salmonids through fish habitat restoration.  

A multi-step effectiveness monitoring program has been established using the Effectiveness Monitoring Guide for Stream Restoration Conducted for Greater Georgia Basin Steelhead Recovery by Slaney (2007).  The goals are to measure the structural integrity of habitat restoration structures, prevent liability issues, and provide essential biological information on fish usage to engage an adaptive approach.

Juvenile fish abundance surveys have been developed to provide a statistically rigorous evaluation of habitat restoration work.  Seasonal assessments of un-restored (control) vs. restored (treatment) habitat on a subset of restoration projects (Silverhope Creek and Alouette River) was completed.  Day-time summer snorkel surveys evaluated juvenile fish abundance in the Alouette and Silverhope, on July 9, and August 6, 2008, respectively.  Night-time winter snorkel surveys were conducted in the Alouette and Silverhope, from February 11 - 12, and February 24 - 26, 2009, respectively.  

In general, results show a strong correlation of fish use of restored woody debris habitat sites versus control sites that were void of woody debris complexing.  

Alouette River 

Day-time: coho and steelhead abundance per site type (fish/100m2): a) Habitat restored - 340 juvenile; b) Natural wood control - 271 juvenile; and c) Control - 206 juvenile.

Night-time: coho and steelhead abundance per site type (fish/100m2): a) Habitat restored - 24 juvenile; b) Natural wood control - 21 juvenile; and c) Control - 14 juvenile.

Silverhope Creek

Day-time: steelhead abundance per site type (fish/100m2): a) Habitat restored - 25 juvenile; b) Natural wood control - 11 juvenile; and c) Control - 5 juvenile.

Night-time: steelhead abundance per site type (fish/100m2): a) Habitat restored - 37 juvenile; b) Natural wood control - 16 juvenile; and c) Control - 10 juvenile.


	OPTIONAL If your project lends itself to sparking interest through a compelling sound bite (for potential use in FSWP media communications), please tell us what that sound bite would be. Do not use more than 150 words.

	A number of media events were generated to promote this project, as well as key funders, including FSWP.  The following links will bring the public to both written articles, and television broadcasting:

Global TV coverage of Effectiveness Monitoring being conducted on the Seymour River.  http://www.youtube.com/watch?v=HdZBC6SKGI8
Georgia Basin/Vancouver Island Media Release of Effectiveness Monitoring study; Fraser Basin Living Rivers support mentioned.  

http://www.livingrivers.ca/gbvi/news.html
Effectiveness Monitoring being conducted on the Seymour River with mention of Fraser Basin Living Rivers support.

http://www2.canada.com/northshorenews/story.html?id=ff460b44-faee-4a19-a856-ade167bf6b20&k=86002
Effectiveness Monitoring being conducted on the Alouette River.

http://www2.canada.com/mapleridgetimes/news/story.html?id=8e66172d-398e-40f8-be2e-75a3b008dea8&k=99441


	Species and life stage(s) the project targets: please list

	Steelhead (Oncorhynchus mykiss) – multi-faceted benefits will provide habitat improvements for all life stages while in the freshwater environment including adult, egg, and juvenile rearing. 
Resident Rainbow Trout (Oncorhynchus mykiss) – multi-faceted benefits will provide habitat improvements for all life stages
Coho Salmon – (Oncorhynchus kisutch) - multi-faceted benefits will provide habitat improvements for all life stages while in the freshwater environment including adult, egg, and juvenile rearing.


	Watershed(s) the project targets: please list

	Alouette River Watershed - 100-026700-06000
Silverhope Creek Watershed - 100-158000-23600-78800-5964



	Project Deliverables and Results
	

	· Paste in the deliverables outlined in your Detailed Proposal (question #3 under project ‘relevance and significance’ heading) into the table below. Then, please list the results associated with each deliverable. 

· Please include copies of any relevant communications products (brochures, posters, videos, website addresses etc.) resulting from this project.

	Deliverable
	Result

	Summer Juvenile LWD Abundance Monitoring
	Day-time summer snorkel surveys were used to evaluate juvenile fish abundance amongst habitat restoration woody debris structures in the Alouette River and Silverhope Creek, on July 9, and August 6, 2008 respectively.

In the Alouette River, a total of 27 habitat restored sites, and 8 control sites, were inspected.  The results indicate the following mix of coho and steelhead abundance per site type: a) Habitat restored - 340 juvenile fish/100m2; b) Natural wood control - 271 juvenile fish/100m2; and c) Control (void of wood, though water depth >30cm) - 206 juvenile fish/100m2.
In the Silverhope Creek, a total of 24 habitat restored sites, and 9 control sites, were inspected.  The results indicate the following steelhead abundance per site type: a) Habitat restored - 25 juvenile fish/m2; b) Natural wood control - 11 juvenile fish/m2; and c) Control (void of wood) - 5 juvenile fish/m2.


	Summer Juvenile Off Channel Habitat Monitoring
	This component was removed as a project deliverable due to a reduction in acquired funds.  It was removed from the text on page 4 of the revised “Effectiveness Monitoring” proposal submitted on May 14, 2008.

	 Winter Juvenile LWD Abundance Monitoring
	Night-time winter snorkel surveys were used to evaluate juvenile fish abundance amongst habitat restoration woody debris structures in the Alouette River and Silverhope Creek, from February 11 - 12, and February 24 - 26, 2009 respectively.

In the Alouette River, a total of 27 habitat restored sites, and 8 control sites, were inspected.  The results indicate the following mix of coho and steelhead abundance per site type: a) Habitat restored - 24 juvenile fish/100m2; b) Natural wood control - 21 juvenile fish/100m2; and c) Control (void of wood, though water depth >30cm) - 14 juvenile fish/100m2.
In the Silverhope Creek, a total of 24 habitat restored sites, and 9 control sites, were inspected.  The results indicate the following steelhead abundance per site type: a) Habitat restored - 37 juvenile fish/m2; b) Natural wood control - 16 juvenile fish/m2; and c) Control (void of wood) - 10 juvenile fish/m2.



	Winter Juvenile Off Channel Monitoring
	Although this component was removed as a deliverable in the revised proposal a preliminary pilot project was possible while stationed in Hope for the night-time snorkel surveys.  The information gained will assist in project design for the 2009/10 side channel assessment.  This years’ test case has provided BC Conservation Foundation with the opportunity to analyse preliminary data, and make adjustments to the upcoming study so that the results are statistically valid.  
     

	Analysis and report writing
	Field data that was collected during this project will contribute to an overall multi-year and multi-region effectiveness monitoring biophysical study of existing habitat restoration projects.  Summer survey data has been incorporated into a draft effectiveness monitoring document which includes population estimates on studies conducted at the Seymour River, Alouette River and Silverhope Creek, as well as on the Chemainus River (Vancouver Island) between 2006 and 2008 and can be found in Bigsby, 2009.  This report, along with an addendum that includes 2009/10 field data, will be peer reviewed in 2010. 


	Project Effectiveness
	

	Please evaluate the effectiveness of the project, using the objective standards, quantifiable criteria and/or quality control measures identified in your Detailed Proposal (under question #1 in the ‘performance expectations’ heading). 

	This project was successful in acquiring the necessary field data that will contribute to illustrating the biophysical performance of restored river reaches using wood habitat structures.  The project attempted to gain biological data in the form of fish use per; wood restored, natural wood control, and control (void of any significant wood presence) sites.  It also evaluated the development of fish habitat post-construction, and the structural integrity of the wood structures.

In the Alouette River, wood restored (n=27), natural wood control (n=4), and control sites void of wood (n=4) were evaluated during seasonal, summer diurnal (August) and winter nocturnal (February) periods.  Fish emerge from concealment of the boulders/substrate and wood during these seasonal and diel periods which allow for fish use evaluations.  Although sunlight availability changed naturally between the two study periods, water levels and water temperatures are seen as non-natural due to the presence of a Hydro-electric dam.  Standard flow regulations at teh dam may play an integral role in spatial distribution of fish between study periods.  Minimal disparity/preference was observed between control sites and the wood restored sites.  These results were unlike those seen in the study carried out on the Silverhope Creek.  Refer to Appendix for actual data results.  
Alouette River 

Day-time: coho and steelhead abundance per site type (fish/100m2): a) Habitat restored - 340 juvenile; b) Natural wood control - 271 juvenile; and c) Control - 206 juvenile.

Night-time: coho and steelhead abundance per site type (fish/100m2): a) Habitat restored - 24 juvenile; b) Natural wood control - 21 juvenile; and c) Control - 14 juvenile.
All woody debris habitat sites created during the 2006 instream restoration project on the Alouette River were assessed and found to be sound and stable with minimal concerns of future failure.  Of note, the maximum habitat capacity development for added habitats has not yet been reached.  A large proportion of the habitat structures have accumulated a significant amount of fine sediments.  This may be a result of sediment input from a stream bank failure zone at the confluence of Mudd Creek, located approximately 4 kilometres upstream from the restored reach.  Sediments from the failure zone intermittently reach the mainstem Alouette River, causing high turbidity and sediment issues.  Both, Fisheries and Oceans Canada and BC Hydro have attempted to curtail this issue by constructing a settling pond that restricts this input from entering the Alouette River during moderate events, though severe events appear to be un-manageable with the current design.  Adverse effects from sediment accumulation may also be the result of a non-natural hydrograph; moderating the peak flows that would normally expel and transport the built-up sediments from the restored sites.

In the Silverhope Creek, wood restored (n=24), natural wood control (n=4), and control sites void of wood (n=6) were evaluated during seasonal, summer diurnal (August) and winter nocturnal (February) periods.  The study conditions in the Silverhope Creek consist of natural water temperatures and flow regimes, unlike the Alouette River.  A significant differential between control and wood restored sites was observed, indicating a strong preference towards wood restored habitat sites.    

Silverhope Creek

Day-time: steelhead abundance per site type (fish/100m2): a) Habitat restored - 25 juvenile; b) Natural wood control - 11 juvenile; and c) Control - 5 juvenile.

Night-time: steelhead abundance per site type (fish/100m2): a) Habitat restored - 37 juvenile; b) Natural wood control - 16 juvenile; and c) Control - 10 juvenile.
The habitat and wood structural integrity evaluation provided strong indications that the wood structures are performing very well.  Habitat ratings were generally high, and no structural failure indications were evident.  Significant “habitat cover” is being produced in both project study areas.  A 6% “habitat unit failure” rating was recorded for the structures assessed on Silverhope Creek.  This proportion represents 2 single log structures which have been in-filled entirely due to the river shifting course, not due to a depletion of structural integrity.            
Data collected through this project, as well as other 2008/09 results from Seymour River and Little Qualicum (Vancouver Island) will be incorporated into a final multi-year, multi-region effectiveness monitoring technical document, likely to be completed by year-end 2010.

Slaney, P.A. 2006 An Effectiveness Monitoring Guide for Stream Restoration Conducted for Greater Georgia Basin Steelhead Recovery. Draft.


	What are the top three lessons learned from this project that would be important to communicate to others doing similar work throughout the Basin? 

	1) Prepare for unforeseen weather conditions when working in remote areas.

2) A test study (such as this years channel study) may be an extremely valuable component to designing a biological study.  

3) Extra personnel working on a project may, in the long-run, save time and money and make a project operate very efficiently.



	Project Effectiveness 
	

	Please describe how your project has addressed each Priority Activity identified in your Detailed Proposal.

	Priority Activity1
	How the Priority Activity has been Addressed

	Improved information/ approaches for sustainable integrated fisheries management
	The information gained in this Restoration Effectiveness Monitoring proposal will play a key role in adaptive management of future fish habitat restoration works.  The results acquired clearly demonstrate the value of habitat restoration investments made by funders and proponents.  Field data collected during this project in conjunction with other watershed studies will also help us better understand juvenile salmonid survival strategies which can lead to improved restoration project designs in the future.  As the adverse effects of climate change continue to impair fish habitats through severe flood events, and reduced base flows, the restoration of stream and ecosystem function will play an integral role in sustaining salmonids.  The information gained through this project will, in the near future, be shared with the fish habitat restoration community as a whole.


	
	


1Please paste each priority activity identified in your Detailed Proposal in the space provided. 

	Further Comments
	

	Please provide any further comments including recommendations for future conservation efforts and suggestions for helping partners to meet the goals of the Fraser Salmon and Watersheds Program. If your project produced a narrative or scientific report or additional project products (e.g. maps, photos), attach them as an appendix.

	A media release narrative is attached at the end of this report.



8) Appendix (Attach reports, maps, photos, etc if applicable)
a) Georgia Basin/Vancouver Island Living Rivers Media Release

b) Summary draft results from juvenile salmonid effectiveness monitoring study on Silverhope Creek and Alouette River
c) Summary draft results of habitat evaluation on Silverhope Creek and Alouette River

For Immediate release:  BC Coastal River Fish Habitat Restoration Effectiveness Monitoring
2009LR-GB/VI-0011

February 13, 2009

Ministry of Environment and BC Conservation Foundation staff are gearing up for night swims in several Lower Mainland and Vancouver Island rivers this winter to assess juvenile salmon and steelhead use of restored fish habitats. 

NANAIMO:  Steelhead and coho populations in the Georgia Basin have been in serious decline since the mid 1990’s mainly due to reduced ocean survival, combined with freshwater habitat loss and degradation. 

“Recent advances in research using innovative monitoring techniques have shown that a combination of freshwater habitat restoration and stream enrichment (fertilization) can improve juvenile survival and increase the number of smolts generated per spawner.  Increased freshwater productivity will help compensate for low marine survival rates observed since the early 1990s,” said James Craig, BC Conservation Foundation (BCCF) Project Manager.

Over the last nine years, the Ministry of Environment and BCCF, with other major partners, have been involved in dozens of habitat restoration projects in streams on Vancouver Island and in the Lower Mainland.  These projects have varied in scope but include developing water storage, spawning gravel placements, side-channel construction, sediment control and rearing habitat complexing using large woody debris (LWD) and boulder placements.  

The night snorkel surveys in waters averaging about 2°C will rely on tested science-based techniques to determine mid–winter fish use of LWD structures.  In mid-winter, night swims are used because juvenile coho and steelhead hide within log jams during the day, but emerge at night to feed in eddies and pools closely associated with the installed wood structures.  
Added Craig, “For juvenile salmon and trout, over-wintering is a critical stage in their life history.  Significant mortality can occur during the winter if high quality over-wintering habitat (LWD, boulder clusters) is lacking.  What our work has attempted to do is rebuild the stable debris jams that used to exist in many coastal rivers before industrial development, urbanization and large flood impacts.”   

Effectiveness monitoring using night swims will take place in three Vancouver Island Rivers, Englishman, Little Qualicum and Chemainus during February.   Lower mainland swims will take place on the Seymour and Alouette Rivers and Silverhope Creek throughout February and early March. 
Funding for this program is provided by Living Rivers – Georgia Basin/Vancouver Island, Living Rivers Fraser Basin, Habitat Conservation Trust Foundation and BC Hydro Bridge Coastal Restoration Program. 
           –  30 – 

Contact:  James Craig, BCCF Project Manager                    Greg Wilson, MoE Fisheries Biologist

Nanaimo, BC  -  250-716-8776                                              Surrey, BC  -  604-582-5365

Members of the media are invited to participate in a night snorkel on the Little Qualicum River or Silverhope Creek subject to availability of swim gear.  


[image: image1.emf]Silverhope Summer Data

Site Type Area (m2) Structure Type 0+ 1+ 2+ 3+

CONTROL n=6 1188.00 Totals (raw #'s): 10.00 50.00 5.00 0.00

per 100 m2: 0.84 4.21 0.42 0.00

Juv St per 100m2 5.47

Wood Control n=4 386.00 Totals (raw #'s): 18.00 20.00 7.00 0.00

per 100 m2: 4.66 5.18 1.81 0.00

Juv St per 100m2 11.66

LWD SITES n=24 2800.00 Totals (raw #'s): 24.00 512.00 176.00 0.00

per 100 m2: 0.86 18.29 6.29 0.00

Juv St per 100m2 25.43

4.65differential between control and treated sites (Steelhead only)

Silverhope Winter Data

Site Type Area (m2) Structure Type 0+ 1+ 2+ 3+

CONTROL n=5 1038.00 Totals (raw #'s): 66.00 30.00 6.00 4.00

per 100 m2: 6.36 2.89 0.58 0.39

Juv St per 100m2 10.21

Wood Control n=4 386.00 Totals (raw #'s): 33.00 23.00 5.00 1.00

per 100 m2: 8.55 5.96 1.30 0.26

Juv St per 100m2 16.06

LWD SITES n=24 2800.00 Totals (raw #'s): 466.00 409.00 148.00 28.00

per 100 m2: 16.64 14.61 5.29 1.00

Juv St per 100m2 37.54

3.68differential between control and treated sites (Steelhead only)

Alouette Summer Data

Site Type Area (m2) Structure Type Co 0+ 1+ 2+ 3+

CONTROL n=4 200.00 Totals (raw #'s): 372.00 24.00 8.00 9.00 0.00

per 100 m2: 186.00 12.00 4.00 4.50 0.00

Juv Co or St per 100m2 186.00 20.50

Juv Co and St per 100m2 206.50

Wood Control n=4 200.00 Totals (raw #'s): 477.00 17.00 36.00 9.00 3.00

per 100 m2: 238.50 8.50 18.00 4.50 1.50

Juv Co or St per 100m2 238.50 32.50

Juv Co and St per 100m2 271.00

LWD SITES n=27 1385.00 Totals (raw #'s): 4435.00 139.00 94.00 48.00 4.00

per 100 m2: 320.22 10.04 6.79 3.47 0.29

Juv Co or St per 100m2 320.22 20.58

Juv Co and St per 100m2 340.79

1.00differential between control and treated sites (Steelhead only)

1.65differential between control and treated sites (Steelhead + Coho)

Alouette Winter Data

Site Type Area (m2) Structure Type Co 0+ 1+ 2+ 3+

CONTROL n=4 160.00 Totals (raw #'s): 2.00 5.00 10.00 5.00 0.00

per 100 m2: 1.25 3.13 6.25 3.13 0.00

Juv Co or St per 100m2 1.25 12.50

Juv Co and St per 100m2 13.75

Wood Control n=4 200.00 Totals (raw #'s): 16.00 7.00 14.00 4.00 1.00

per 100 m2: 8.00 3.50 7.00 2.00 0.50

Juv Co or St per 100m2 8.00 13.00

Juv Co and St per 100m2 21.00

LWD SITES n=27 1535.00 Totals (raw #'s): 160.00 71.00 124.00 19.00 3.00

per 100 m2: 10.42 4.63 8.08 1.24 0.20

Juv Co or St per 100m2 10.42 14.14

Juv Co and St per 100m2 24.56

1.13differential between control and treated sites (Steelhead only)

1.79differential between control and treated sites (Steelhead + Coho)




[image: image2.emf]ALOUETTE RIVER Pool Development and 

Gravel Deposition

Fish Habitat Cover

Exceeds Expectations 14 21

Between "Exceeds" and "Meets" 14 17

Meets Expectations 43 52

Between "Meets" and "Does Not Meet" 25 7

Does Not Meet Expectations 4 3

Habitat Unit Failure 0 0

SILVERHOPE CREEK Pool Development and 

Gravel Deposition

Fish Habitat Cover

Exceeds Expectations 76 75

Between "Exceeds" and "Meets" 0 0

Meets Expectations 3 14

Between "Meets" and "Does Not Meet" 0 6

Does Not Meet Expectations 15 0

Habitat Unit Failure 6 6

% Composition of Evaluated Sites

% Composition of Evaluated Sites
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		Site Type		Area (m2)		Structure Type		0+		1+		2+		3+						Site Type		Area (m2)		Structure Type		Co		0+		1+		2+		3+

		CONTROL n=6		1188.00		Totals (raw #'s):		10.00		50.00		5.00		0.00						4 Log Tri n=4		465.00		Totals (raw #'s):				2.00		125.00		40.00		0.00

						per 100 m2:		0.84		4.21		0.42		0.00										per 100 m2:				0.43		26.88		8.60		0.00

						Juv St per 100m2		5.47																Juv St per 100m2				35.91

																				3 Log Tri = 6		667.00		Totals (raw #'s):				5.00		119.00		40.00		0.00

		Wood Control n=4		386.00		Totals (raw #'s):		18.00		20.00		7.00		0.00										per 100 m2:				0.75		17.84		6.00		0.00

						per 100 m2:		4.66		5.18		1.81		0.00										Juv St per 100m2				24.59

						Juv St per 100m2		11.66												2 Log Tri = 11		1388.00		Totals (raw #'s):				16.00		235.00		85.00		0.00

																								per 100 m2:				1.15		16.93		6.12		0.00

		LWD SITES n=24		2800.00		Totals (raw #'s):		24.00		512.00		176.00		0.00										Juv St per 100m2				24.21

						per 100 m2:		0.86		18.29		6.29		0.00						J-hook n=1		90.00		Totals (raw #'s):				0.00		19.00		4.00		0.00

						Juv St per 100m2		25.43																per 100 m2:				0.00		21.11		4.44		0.00

																								Juv St per 100m2				25.56

								4.65		differential between control and treated sites (Steelhead only)										Parallel/single n=2		190.00		Totals (raw #'s):				1.00		14.00		7.00		0.00

																								per 100 m2:				0.53		7.37		3.68		0.00

																								Juv St per 100m2				11.58

		Site Type		Area (m2)		Structure Type		0+		1+		2+		3+						Site Type		Area (m2)		Structure Type		Co		0+		1+		2+		3+

		CONTROL n=5		1038.00		Totals (raw #'s):		66.00		30.00		6.00		4.00						4 Log Tri n=4		465.00		Totals (raw #'s):				122.00		94.00		35.00		5.00

						per 100 m2:		6.36		2.89		0.58		0.39										per 100 m2:				26.24		20.22		7.53		1.08

						Juv St per 100m2		10.21																Juv St per 100m2				55.05

																				3 Log Tri = 6		667.00		Totals (raw #'s):				94.00		130.00		34.00		2.00

		Wood Control n=4		386.00		Totals (raw #'s):		33.00		23.00		5.00		1.00										per 100 m2:				14.09		19.49		5.10		0.30

						per 100 m2:		8.55		5.96		1.30		0.26										Juv St per 100m2				38.98

						Juv St per 100m2		16.06												2 Log Tri = 11		1388.00		Totals (raw #'s):				227.00		158.00		63.00		16.00

																								per 100 m2:				16.35		11.38		4.54		1.15

		LWD SITES n=24		2800.00		Totals (raw #'s):		466.00		409.00		148.00		28.00										Juv St per 100m2				33.43

						per 100 m2:		16.64		14.61		5.29		1.00						J-hook n=1		90.00		Totals (raw #'s):				7.00		12.00		7.00		3.00

						Juv St per 100m2		37.54																per 100 m2:				7.78		13.33		7.78		3.33

																								Juv St per 100m2				32.22

								3.68		differential between control and treated sites (Steelhead only)										Parallel/single n=2		190.00		Totals (raw #'s):				16.00		15.00		9.00		2.00

																								per 100 m2:				8.42		7.89		4.74		1.05

																								Juv St per 100m2				22.11

		Site Type		Area (m2)		Structure Type		Co		0+		1+		2+		3+				Site Type		Area (m2)		Structure Type		Co		0+		1+		2+		3+

		CONTROL n=4		200.00		Totals (raw #'s):		372.00		24.00		8.00		9.00		0.00				3 Log Tri n=7		425.00		Totals (raw #'s):		1420.00		43.00		19.00		13.00		0.00

						per 100 m2:		186.00		12.00		4.00		4.50		0.00								per 100 m2:		334.12		10.12		4.47		3.06		0.00

						Juv Co or St per 100m2		186.00		20.50														Juv Co or St per 100m2		334.12		17.65

						Juv Co and St per 100m2		206.50																Juv Co and St per 100m2		351.76

		Wood Control n=4		200.00		Totals (raw #'s):		477.00		17.00		36.00		9.00		3.00				2 Log Tri = 11		635.00		Totals (raw #'s):		1942.00		71.00		61.00		26.00		3.00

						per 100 m2:		238.50		8.50		18.00		4.50		1.50								per 100 m2:		305.83		11.18		9.61		4.09		0.47

						Juv Co or St per 100m2		238.50		32.50														Juv Co or St per 100m2		305.83		25.35

						Juv Co and St per 100m2		271.00																Juv Co and St per 100m2		331.18

		LWD SITES n=27		1385.00		Totals (raw #'s):		4435.00		139.00		94.00		48.00		4.00				J-Hook n=4		230.00		Totals (raw #'s):		808.00		17.00		11.00		8.00		1.00

						per 100 m2:		320.22		10.04		6.79		3.47		0.29								per 100 m2:		351.30		7.39		4.78		3.48		0.43

						Juv Co or St per 100m2		320.22		20.58														Juv Co or St per 100m2		351.30		16.09

						Juv Co and St per 100m2		340.79																Juv Co and St per 100m2		367.39

																				Parallel/single n=4		95.00		Totals (raw #'s):		265.00		8.00		3.00		1.00		0.00

								1.00		differential between control and treated sites (Steelhead only)														per 100 m2:		278.95		8.42		3.16		1.05		0.00

								1.65		differential between control and treated sites (Steelhead + Coho)														Juv Co or St per 100m2		278.95		12.63

																								Juv Co and St per 100m2		291.58

		Site Type		Area (m2)		Structure Type		Co		0+		1+		2+		3+				Site Type		Area (m2)		Structure Type		Co		0+		1+		2+		3+

		CONTROL n=4		160.00		Totals (raw #'s):		2.00		5.00		10.00		5.00		0.00				3 Log Tri n=7		425.00		Totals (raw #'s):		59.00		26.00		37.00		5.00		0.00

						per 100 m2:		1.25		3.13		6.25		3.13		0.00								per 100 m2:		13.88		6.12		8.71		1.18		0.00

						Juv Co or St per 100m2		1.25		12.50														Juv Co or St per 100m2		13.88		16.00

						Juv Co and St per 100m2		13.75																Juv Co and St per 100m2		29.88

		Wood Control n=4		200.00		Totals (raw #'s):		16.00		7.00		14.00		4.00		1.00				2 Log Tri = 11		785.00		Totals (raw #'s):		45.00		30.00		78.00		14.00		3.00

						per 100 m2:		8.00		3.50		7.00		2.00		0.50								per 100 m2:		5.73		3.82		9.94		1.78		0.38

						Juv Co or St per 100m2		8.00		13.00														Juv Co or St per 100m2		5.73		15.92

						Juv Co and St per 100m2		21.00																Juv Co and St per 100m2		21.66

		LWD SITES n=27		1535.00		Totals (raw #'s):		160.00		71.00		124.00		19.00		3.00				J-Hook n=4		230.00		Totals (raw #'s):		43.00		15.00		5.00		0.00		0.00

						per 100 m2:		10.42		4.63		8.08		1.24		0.20								per 100 m2:		18.70		6.52		2.17		0.00		0.00

						Juv Co or St per 100m2		10.42		14.14														Juv Co or St per 100m2		18.70		8.70

						Juv Co and St per 100m2		24.56																Juv Co and St per 100m2		27.39

																				Parallel/single n=4		95.00		Totals (raw #'s):		10.00		0.00		3.00		0.00		0.00

								1.13		differential between control and treated sites (Steelhead only)														per 100 m2:		10.53		0.00		3.16		0.00		0.00

								1.79		differential between control and treated sites (Steelhead + Coho)														Juv Co or St per 100m2		10.53		3.16

																								Juv Co and St per 100m2		13.68

						Structure type analysis using only steelhead species.  Comparison amongst both river systems

						4 Log Tri		45.48

						3 Log Tri		24.30

						2 Log Tri		24.73

						J-hook		20.64

						Parallel/single		12.37
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Site #'ing

		R57 08												pool and dep						hab cover

		R56 08												1						1

				pool and dep		hab cover								1		2		6		1		2		6

		R-58 08		4		2.5								2						2.5

		R-57 08		4		4								2						2.5		2		6

		R-56 08		4		4								2						3

		R-55 08		4		4								2						3

		R-54 08		4		4								2		5		15		3

		R-53 08		4		4								3		1		3		3										% Composition of Evaluated Sites

		R-52 08		4		4								4						3		5		14				SILVERHOPE CREEK		Pool Development and Gravel Deposition		Fish Habitat Cover

		R-51 08		4		4								4						4								Exceeds Expectations		76		75

		R-50 08				3								4						4								Between "Exceeds" and "Meets"		0		0

		R-49 08		4		4								4						4								Meets Expectations		3		14

		R-48 08				4								4						4								Between "Meets" and "Does Not Meet"		0		6

		R-47 08		4		4								4						4								Does Not Meet Expectations		15		0

		R-46 08		4		4								4						4								Habitat Unit Failure		6		6

		R-45		1		1		wing deflectors						4						4

		R-44		1		1		wing deflectors						4						4

		R-43						removed						4						4

		R-42		4		2.5								4						4

		R-41		4		4								4						4

		R-40		4		4								4						4

		R-39		4		4								4						4

		R-38		4		4								4						4

		R-37		4		4								4						4

		R-36		4		4								4						4

		R-35		4		4								4						4

		R-34		4		4								4						4

		R-33		4		4								4						4

		R-32		4		4								4						4

		R-31		1.5		4								4						4

		R-30												4						4

		R-29		2		3								4						4

		R-28		2		3								4						4

		R-27		2		3								4		26		76		4

		R-26		4		4														4

		R-25		2		4										34		100		4		27		75

		R-24		4		4

		R-23		4		4																36		100

		R-22		3		3

		R-21						Lost

		R-20						Lost

		R-19		4		4

		R-18

		R-17

		R-16

		R-15

		R-14

		R-13

		B-6

		R-12

		R-11

		R-10

		B-5

		R-9

		R-8

		B-4

		R-7

		R-6

		B-2

		R-5

		R-4

		B-1

		R-3

		R-2

		R-1

																														% Composition of Evaluated Sites

																												ALOUETTE RIVER		Pool Development and Gravel Deposition		Fish Habitat Cover

																												Exceeds Expectations		14		21

																												Between "Exceeds" and "Meets"		14		17

																												Meets Expectations		43		52

																												Between "Meets" and "Does Not Meet"		25		7

																												Does Not Meet Expectations		4		3

																												Habitat Unit Failure		0		0

																														% Composition of Evaluated Sites

																												SILVERHOPE CREEK		Pool Development and Gravel Deposition		Fish Habitat Cover

																												Exceeds Expectations		76		75

																												Between "Exceeds" and "Meets"		0		0

																												Meets Expectations		3		14

																												Between "Meets" and "Does Not Meet"		0		6

																												Does Not Meet Expectations		15		0

																												Habitat Unit Failure		6		6
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		1		B-12

		2		R42

		3		B-11

		4		R41

		5		R-40

		6		R-39

		7		R-38

		8		R-37

		9		R-36

		10		R-35

		11		R-34

		12		R-33

		13		R-32
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		1		R-29

		2		R-28

		3		R-27

		4		R-26

		5		R-25

		6		R-24

		7		R-23

		8		Ne Riff

		9		R-22

		10		R-21

		11		NC-2

		12		R-20

		13		B-9

		14		R-19

		15		B-8
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		1		B-7

		2		R-18

		3		R-17

		4		R-16

		5		R-15

		6		R-14

		7		R-13

		8		B-6

		9		R-12

		10		R-11

		11		R-10

		12		B-5

		13		R-9

		14		R-8

		15		B-4
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		1		R-7

		2		R-6

		3		B-2

		4		R-5

		5		R-4

		6		B-1

		7		R-3

		8		R-2

		9		R-1

		10

		11

		12

		13

		14

		15
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				Site #		Comments		Maintenance Recommendations		UTM's

		1		B-12

		2		R42

		3		B-11

		4		R41

		5		R-40

		6		R-39

		7		R-38

		8		R-37

		9		R-36

		10		R-35

		11		R-34

		12		R-33

		13		R-32

		14		R-31

		15		R-30
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				Site #		Comments		Maintenance Recommendations		UTM's

		1		R-29

		2		R-28

		3		R-27

		4		R-26

		5		R-25

		6		R-24

		7		R-23

		8		Ne Riff

		9		R-22

		10		R-21

		11		NC-2

		12		R-20

		13		B-9

		14		R-19

		15		B-8
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				Site #		Comments		Maintenance Recommendations		UTM's

		1		B-7

		2		R-18

		3		R-17

		4		R-16

		5		R-15

		6		R-14

		7		R-13

		8		B-6

		9		R-12

		10		R-11

		11		R-10

		12		B-5

		13		R-9

		14		R-8

		15		B-4
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				Site #		Comments		Maintenance Recommendations		UTM's

		1		R-7

		2		R-6

		3		B-2

		4		R-5

		5		R-4

		6		B-1

		7		R-3

		8		R-2

		9		R-1

		10

		11

		12

		13

		14

		15
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		1		R57 08

		2		R56 08

		3		R55 08

		4		R54 08

		5		R53 08

		6		R52 08

		7		R51 08

		8		R50 08

		9		R49 08

		10		R48 08

		11		R47 08

		12		R46 08

		13		R45 08

		14		R44 08

		15		R43 08





Text Guidelines

		Large Woody Debris Structure Evaluation Guidelines

		Pool/deposition

		4		The pool created by the structure is exceeding expectations in terms of surface area and residual depth. The pool is stable and effective throughout all flow conditions.

		3		The pool created by the structure is meeting expectations in terms of surface area and depth.  However, it is not exceeding expectations of size or function.

		2		The pool does not meet expectations. It is either too small, too shallow, has partially filled in or is not functional at high and or low flows.

		1		Site Failure. The structure has failed in its performance objective and has not formed or protected a pool adequately. The pool does not exist and or the structure has been displaced from the location. The pool washes out in high flow and or is non-existe

		Stream bank protection

		4		Revetment type works are protecting stream banks upstream, downstream and at site. The structure has trapped additional materials (SWD and LWD). Extensive habitat values have formed in addition to bank protection. Erosion is being prevented on both the in

		3		The stream bank is adequately protected as per the restoration prescription and restoration objectives. No evidence of erosion associated with structure.

		2		Structure still in place, but erosion evident in vicinity or within structure. Structure not adequately protecting stream bank or preventing input of sediment to the stream channel. Stream has migrated away from structure.

		1		Structure has failed. Bank erosion is continuing and or has accelerated following installation of restoration structure.

		Stream Cover

		4		Abundant cover has formed that exceeds expectations. Complex habitat made up of several cover components (overhanging vegetation, deep pools, LWD, undercut banks, boulders).  Additional cover material has been trapped and the quantity and or quality of co

		3		The components of stream cover installed have not moved following instillation. The cover installed in the stream channel meets expectations. Quality fish habitat and cover are abundant at the site.

		2		As a result of cover elements shifting, being buried or otherwise compromised little quality cover exists.

		1		Total failure of cover to be provided at the site resulting from the complete washout, burial or destruction of stream cover components.

		Maintenance Recommendations

		4		No repairs of maintenance required.

		3		Minor repairs or remedial works could be undertaken but are not required. Repairs / remedial works were undertaken at the time of this survey and no follow-up is required.

		2		Repairs are required to return the site to a functioning state. However, the works are minor, or do not require immediate action (can be completed within a year).

		1		Major repairs are required using the existing or new prescriptions or plans. Works are required as a priority and must be undertaken within a short time frame (e.g. less than six months).

		Site ID #

		A 4 digit numbering system will be used for the Site ID#.  Numbering will be based on the distance in meters upstream or (downstream) of a fixed reference point.  I.e. a structure 250m upstream from a reference point will have a Site ID# of "0250".

		Structure Type

		LWD-single								LWD-1

		LWD-multiple/A-jam								LWD-M / LWD-A

		LWD-revetment								LWD-R

		LWD-deflector (single or double)								LWD-D

		LWD-sill logs								LWD-S

		LWD-bar stabilisation								LWD-B

		Boulder-cluster								BLD-C

		Boulder-groyne								BLD-G

		Rip rap								RR

		Rock Riffle								RIFF

		Gravel placement								GRAV






