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As-built Report for Fish Habitat Restoration Works Completed on Lower Cave Creek 

Background 
 

 The Nahwitti River is one of the largest watersheds on Northern Vancouver 

Island, with a drainage area in excess of 225km2.  Cave Creek is one of the tributaries 

within the Nahwitti watershed; these large tributaries provide valuable spawning and 

rearing habitat for several species of anadromous salmonids.  Cave Creek is located in the 

upper portion of the Nahwitti River watershed and has been heavily impacted through 

human development and natural land slides (Figure 1 and Figure 2).   

The construction and subsequent failure of logging roads, coupled with natural 

slope failures, had resulted in large inputs of sediment into the Cave Creek system (photo 

1).  The sediment input had caused significant damage to fish habitat.   

Through the Nahwitti WBFSP process, the Cave Creek (referred to as Unnamed 

Tributary 8 in the WBFSP document) channel stabilization and rehabilitation was 

identified as a priority habitat restoration project (Gold and McCorquodale, 2003).  

Subsequent assessments of the drainage were conducted in 2004 and 2005, following a 

modified level I Fish Habitat Assessment Procedure.  In the summer of 2005 restoration 

efforts were completed on the upper section of Cave Creek (Pepper and McCorquodale, 

2006).  In order to completely stabilize the channel further restoration works were 

completed on the lower channel in the summer of 2006.    
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Figure 1.  General location map illustrating the location
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The instream works were completed over a period of 3 days during the instream 

work window.  Equipment, including an excavator, tie-down cables, stabilization pins, 

surveyors level, sledgehammer, and other small hand tools were utilized.  The entire 

lower channel was subject to remedial works involving its complete re-construction. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Photo 1.  This lower portion of Cave Creek was the most severely aggraded section.  

Works within this section of the creek involved the removal of substrate, the complete 
restructuring of the channel and the placement of woody structures.    

 

  

Procedure 
  
 The fish habitat restoration works on lower Cave Creek required the use an 

excavator and a variety of small equipment.  The work crew, which consisted of 2 

members of the Kwakiutl First Nation, one excavator operator and one biologist from 

Pacificus Biological Services Ltd., completed works on-site from August 16th through 

18th 2006.  Preparation consisted of moving gear onto the site, locating appropriate wood 

pieces to be utilized, and taking initial photos.  Fish exclusion measures were not required 

as the channel was dry during works.   

The aggraded 
substrate caused 
the creek to jump 
its banks and flow 
into the forest.  
This significantly 
reduced the 
amount of 
available fish 
habitat. 
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Instream Habitat Restoration 
 
 A conceptual plan for the project was designed after an on-site examination was 

completed in March 2006 (Pepper and McCorquodale, 2006).  A professional biologist 

evaluated the channel and determined channel modifications and the locations for the 

placement of instream structures.  The on-site work commenced approximately 20m 

downstream of the bridge crossing and progressed downstream for approximately 115m.   

 

Structure  #1:  0+005m (Structure Repair) 

 Immediately downstream of the bridge crossing (southwest bank), a large sill log 

was installed parallel to the bank in Summer 2005.  Once the LWD was backfilled and 

cabled into place, large boulders were placed upstream to provide further support to the 

structure and to deflect water flow.  An inspection during the winter months revealed that 

this structure had partially failed (photo 2).  Several of the riprap boulders had been 

moved and the log itself had become compromised which allowed water to flow behind 

the structure and erode the bank.  The riprap boulders were replaced, the log was re-

cabled and the LWD structure was backfilled with angular substrate to further protect the 

bank from erosion (photo 3). 

Habitat repaired: 13m2 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 2.   LWD structure failure.  Several of the riprap boulders had fallen into the 
channel and been pushed downstream.  With this armoring removed, water had eroded 

the bank and reduced the utility of the structure. 
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Photo 3.   LWD structure repair.  This structure was re-built, cabling was tightened, and 
the riprap boulders were replaced and backfilled with angular substrate. 
 

 
 
Photo 4.  This structure was functioning satisfactory during the November floods of 
2006. 
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Structure #2:  0+035 (multiple LWD structure, pool excavation) 

 Site #2 consisted of 7 pieces of large woody debris which were strategically 

arranged to prevent erosion, provide bank support, deflect water, create scour and lead to 

the formation of a large pool.  Initially a modified crib wall was constructed using several 

large pieces of wood (photo 5 & 6).  Additional LWD were cabled to the wall and angled 

into the main channel.  Large boulders were strategically placed to prevent these logs 

from moving, assist with pool formation and provide fish habitat.  The channel itself was 

sloped to encourage pool formation (photo 7).  Large angular cobble was high-graded 

from the surrounding area and used to backfill open spaces in an effort to stave off 

erosion.  A survey of this structure during the November 2006 floods indicated that one 

of the angled LWD had been moved downstream (photo 8).  Although modified, this 

aspect of the structure continued to contribute to fish habitat. 

Habitat Created:  113.4m2 

 

 

 

 

Three large 
logs have been 
buried 
anchored and 
cabled 

 
Photo 5.  Site # 2 overview.  A modified crib wall was constructed to support and
stabilize the bank.  A significant amount of water energy formerly centered on th
location, which had caused severe bank erosion.  To combat this, the bank has bee
armored and the water energy has been reduced using boulder and woody structur
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Large boulders used 
to anchor cabled logs 

Pool formation

Photo 6:  One of two woody structures designed to assist with pool formation at site 2.  
The structure is expected to function well during high winter flow periods.  Scour and 

pool formation will be monitored within one year of construction to ensure proper 
function.   

 

 

Stump position 
to encourage 
pool formation

This bank has 
been sloped to 
direct water 
flow and 
encourage pool 
formation 

Channel 
excavation 

Photo 7:  The right bank has been sloped to encourage the formation of a pool and to 
direct water towards woody structures. 
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High flows had 
moved this LWD 
downstream from 
its original location 

Photo 8.  One of the structures had been altered during the high flood events in 
November 2006. 
 

 

Structure #3: 0+073 m (LWD structures to aid in pool creation) 

Site 3 consisted of 3 pieces of wood and a large boulder.  One large piece of LWD 

was buried in the substrate and cabled to several trees near the site.  Two pieces of LWD 

were anchored to this structure and positioned into the main channel in an effort to create 

pool habitat.  A large boulder was used to ensure that the woody structure would stay in 

place (photo 9).  The channel was excavated to guide pool formation and the alternate 

bank was sloped to direct water towards the structure.  This structure and its associated 

pool habitat will act as a holding, rearing and refuge pool for juvenile salmonids.  A site 

visit in November 2006 revealed that this structure had been modified by heavy flows.  It 

continues, however, to provide fish habitat as intended (photo 10). 

Habitat Created:  25m2 
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Anchors 

Photo 9: View of completed woody structure 3 in October 2006 looking ups

 

 
Photo 10:  This structure had been modified by heavy flows in November 2006
anchored LWD continues to provide fish habitat through the creation of a pool.
 
Structure #4:  0+084.6m (LWD structures to aid in pool creation) 

  Similar to structure 3, structure 4 consisted of three cabled large pieces

debris and a large boulder.  One large piece of LWD was buried in the substrate

pieces of LWD were anchored to this structure and positioned into the margin o

channel in an effort to create pool habitat.  A large boulder was used to ensure t

woody structure would stay in place (photo 11).  The channel was excavated to
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pool formation and the alternate bank was sloped to direct water towards the structure.  

This structure and its associated pool habitat will act as a holding, rearing and refuge pool 

for juvenile salmonids.  A survey in November 2006 indicated that this structure was 

functioning as intended (photo 12). 

Habitat Created:  24m2 

 
Photo 11.  View of completed woody structure 4 in October 2006. 

 

 

Pool formation

Photo 12.  This structure was functioning well in November 2006. 
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Structure #5:  0+090 to 0+115m (LWD structures to aid in pool creation) 

  A significant amount of work was completed at this location.  In the past, the 

build up of course sediment through natural and man-made landslides had re-directed the 

creek channel.  The new channel now flows through open forested land.  A survey of the 

new channel revealed that fish habitat did exist in the form of large, deep pools connected 

by long runs.  It was determined that it would be more beneficial to allow water to flow 

in its current location rather than to re-build the former channel which was heavily 

aggraded and very shallow even at high flows.  At this location (0+0100m) the creek 

turned at 90 degrees, which had caused severe bank erosion to occur.  An excavator was 

used to widen the channel, which effectively changed the flow angle from 90 degrees to 

approximately 40-45 degrees creating a more natural meander.  In addition 10 woody 

structures were placed here to combat erosion, reduce water velocities and aid in the 

formation of a large deep pool.  Initially four large pieces of large wood were buried in 

the bank and cabled together.  These logs act as anchors and protect the bank from 

erosion.  Several pieces of large wood were anchored to these logs and each other and 

positioned into the stream channel.  This wood will reduce the velocity of water, increase 

channel scour and lead to the formation of a large deep pool.  A large boulder was used to 

prevent additional cabled pieces of wood from floating and to assist with channel scour 

(photos 13 – 7).   

Habitat Created:  148m2 
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This section of 
the bank was 
removed to 
reduce the 
angle of flow 

Photo 13.  A significant amount of work was completed on this section of the creek.  The 
green arrows show the former direction of waterflow.  At this location much of the 
aggraded substrate was removed along with a significant section of the right bank.  

 
 

.  

Boulder to 
stabilize wood 
structures and 
prevent 
floating. 

This section of 
the bank has 
been removed 

Photo 14.  The right hand bank has been removed and several pieces of large woody 
debris have been installed. 

Pacificus Biological Services Ltd.  Page 13  



As-built Report for Fish Habitat Restoration Works Completed on Lower Cave Creek 

 
Photo 15.  Kwakiutl First Nation members cabling LOD in place 

 

 

Buried LWD 

Channel scour 
is evident after 
a single pulse 
of water 
energy. 

Photo 16. This photo was taken in October after heavy rains had led to a violent pulse in 
channel flow. The cabled logs remained in place and evidence of scour is already 

apparent.   
 

Pacificus Biological Services Ltd.  Page 14  



As-built Report for Fish Habitat Restoration Works Completed on Lower Cave Creek 

 
 

Photo 17.  This site was functioning well during fall high water events with a pool depth 
of approximately 2m 

 
 
 

Location #6:   0+035 to 0+115m 

This section of the creek was highly aggraded with large angular gravels (photo 1 and 

photo 18).  These aggradations had resulted in large dry stretches of creek bed during the 

summer months and had forced much of the main channel flow over the stream bank and 

into the surrounding forest during moderate flows.  To correct this issue the aggraded 

rock was removed and dumped in spoil piles or used to build up the bank.  This bed 

modification will enhanced habitat quality, provided flow stability and reduce bank 

erosion (photo 19).  A survey in November 2006 revealed that the newly constructed 

channel was functioning well (photo 20).  

        Modified Created:  ~560m2 
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Photo 18.  This photo was taken immediately prior to works commencing. 

 

 
Photo 19.  The modified channel thalweg has been re-directed to support fish habitat 
forming structures. 
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Photo 20.  The modified channel is contained within the banks.  A significant amount of 

habitat has been created here for a variety of salmonids. 
 

Habitat Created 
The Cave Creek system has been impacted by historical harvesting practices. 

Lateral erosion was observed on the mainstem, and large amounts of sediment had 

accumulated in the channel.  The instability of the mainstem (shifting substrate and 

variable water levels), had much reduced the presence of pool habitat which is critical to 

the survival of salmonids as it provides refuge and overwintering habitat.  During low 

summer flows, pool habitat may be critical to juvenile coho and resident trout species if a 

long period of drought occurs.  The initial investigation of Cave Creek identified only a 

limited amount of pool habitat.  Therefore, one of the main focuses of the restoration 

work has been to increase the condition of summer and overwintering habitat within the 

project area.  

The site downstream of the bridge crossing was the focus of fish habitat 

restoration efforts.  Machines and equipment were available and the channel was dry 

which allowed for the project to proceed in a cost effective and efficient manner.  At six 

locations within the project site, stream restoration features were prescribed and built.  

The total instream habitat modified and/or improved during the course of this project was 

858.4m2 (Table 1).   
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Table 1.  Summary of restoration sites addressed within the Cave Creek. 
Location # Distance downstream 

from bridge crossing 
(m) 

Restoration feature Amount of habitat created 
(m2) 

1 0+005 Structure Repair Repair (13) 
2 0+035 Multiple LWD, Pool 

formation, bank 
stabilization 

113.4 

3 0+073 Multiple LWD, Pool 
formation 

13 

4 0+084.6 Multiple LWD, Pool 
formation 

24 

5 0+090-115 Multiple LWD, Pool 
formation, bank 

stabilization 

148 

7 0+035-0+115 Aggraded sediment 
removal, channel 

reconstruction 

560 

858.4m2 = Total habitat created 
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