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1.0    Introduction 

 

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

Island, with a drainage area in excess of 225km2 (Figure 1).  Many of the tributaries 

within the Nahwitti watershed are large, and provide valuable spawning and rearing 

habitat for several species of anadromous salmonids.  Several of these tributaries have 

experienced industrial development, including forest harvesting, and have been degraded 

in some instances. 

In an effort to address the decline in fish populations within the Nahwitti 

watershed, Richmond Plywood Corporation Ltd. provided funding to conduct a 

Watershed-Based Fish Sustainability Plan (WBFSP), which was completed in 2003 

(Gold and McCorquodale, 2003).  The development of the plan involved a diverse 

assemblage of local stakeholders from the north island.  The plan identified data gaps, 

constraints to fish production and habitat productivity, and specific areas and projects 

where intervention could improve fish habitat. 

One of the tributaries identified for habitat improvement through the WBFSP 

process was the Cave Creek drainage, located to the northeast (upstream) of Nahwitti 

Lake.  Cave Creek drains an area of approximately 3 km2, and empties directly into the 

east end of Nahwitti Lake.  Historically, the drainage provided spawning and / or rearing 

habitat for sockeye and coho salmon, steelhead, cutthroat trout, and possibly dolly varden 

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

slope failures, have resulted in large inputs of sediment into the system.  The sediment 

input has resulted in 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 was identified as the highest 

priority habitat restoration project (Project 1) (Gold and McCorquodale, 2003).  In the 

summer of 2005 RichPly completed habitat restoration works on a 58m section of the 

creek surrounding a newly constructed bridge crossing (HADD requirements; Pepper and 

McCorquodale, 2006).  A number of restoration works were completed within this reach 

including: the removal of aggraded substrate and subsequent naturalization of the 
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thalweg, placement of woody structures, pool and riffle creation and the stabilization of a 

debris jam.  Unfortunately funding was not in place to extend the restoration works 

downstream.   

A re-assessment of the lower reaches of Cave Creek, immediately downstream 

from the 2005 restoration works was conducted on March 14, 2006.  Specific habitat 

restoration work plan designs for this section of Cave Creek have been produced as part 

of this report.  Included are the maps, survey drawings, work plan, photo points, budget 

and schedule for the proposed project. 

 

2.0   Assessment Methods 

 

Site visits and field surveys were performed on four occasions; September 30, 

December 12, March 26, and March 27 of 2005 and March 14 and 22 of 2006.  During 

these site visits, information was collected that would be utilized in the completion of the 

restoration prescription and design.  Specific information included: 

• Determination of bank height 

• Determination of substrate type and size 

• Examination of quality and density of riparian vegetation 

• Identification of on-site restoration materials, including size and quantity of large 

wood and ballast rock. 

 

Additional information for the detailed survey was collected, and was consistent with 

the standards described in the FIA Activity Standards Document for Aquatic Restoration 

and Rehabilitation Projects (http://wlapwww.gov.bc.ca/wld/fia/instream.html ), and is 

presented as a part of this document. 

 

3.0   Hydrology 

 

The only hydrologic information existing for Cave Creek is a one-day 

“Hydrologic and Hydraulic Bridge Assessment” conducted by Associated Engineering 

Ltd. prior to branch 210 bridge placement.   Due to the fact that long-term hydrologic 
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information for Cave Creek does not exist, estimates were made from data obtained from 

the Pugh Creek Monitoring station, which is located near Nahwitti Lake (50o44”6’, 

127o52”59’).  The above information is listed in the Appendix.   

 

  4.0 Impact History and Restoration Objectives 

 

The primary impact to the Cave Creek drainage has been due to forest harvesting.  

The removal of the mature riparian vegetation through harvesting activities, coupled with 

road construction throughout the fish bearing reaches of the watershed, commenced in 

the late 1960’s and continued into the late 1990’s.  Road failure, natural slides, and lateral 

erosion have resulted in significant deposits of large, angular sediment into the active 

stream channel.  The amount of sediment is in excess of the streams ability to process 

downstream, and has resulted in severe aggradation of the stream channel.  The 

aggradation is particularly severe within an identified section of the creek, which extends 

to 100m downstream of the branch 210-road crossing.  A 20m section of the channel 

immediately below the bridge crossing was rehabilitated in 2005 during branch 210 

bridge construction (HADD requirements).  This rehabilitation effort has been a success 

to date and is documented in the: As-Built Report for Fish Habitat Restoration Works 

Completed on Cave Creek by Pacificus Biological Services Ltd (2005).  This 2005 

restoration work removed some of the aggraded substrate immediately downstream of the 

road crossing in the uppermost fish bearing reach of the drainage, but more work needs to 

be completed throughout the remainder of the reach.  

Within the most severely aggraded section of Cave Creek the sediment has caused 

the channel to lose its stability.  As a result, the stream jumps its banks and flows into the 

surrounding vegetation during moderate flow events.  This is causing significant lateral 

bank erosion, which will soon result in falling trees and possible realignment of the 

channel from its initial course.   

A reconnaissance downstream of the aggraded section of Cave Creek was conducted 

in 2006.  This downstream section is an unstable river fan.  The main channel has moved 

many times as evidenced by a number of dry former channel beds.  Restoration works 

within this fan would require more resources, significantly disturb natural vegetation and 
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have a low likelihood of success due to the fan’s instability.  As such the Cave Creek 

work plan is focused on restoring the aggraded section of the creek located below the 

branch 210 crossing where there is a high likelihood of success and significant benefit to 

fish and fish habitat.       

In an effort to improve the fish habitat within the Cave Creek drainage, the objectives 

of the proposed restoration activities will be to: 

• Improve channel stability and function 

• Restore channel integrity via pool excavation and riffle construction 

• Promote pool formation via large wood placements 

• Improve spawning and rearing habitat for steelhead and coho 

 

 

5.0 Fish Habitat Prescriptions 

 
5.1   Channel Excavation and Riffle Creation 

Coarse sediment has filled the channel of Cave Creek, especially in the uppermost 

fish bearing reach (Reach 3).  The channel within reach 3 has lost complexity and fish 

habitat, and now exists as a straight channel with little meander (Photo 1). 

To return the Reach 3 channel to proper function, the channel will be re-constructed 

via a combination of techniques.  A new alignment of the thalweg has been designed, and 

will be constructed by excavating 3-4 pools in sequence from the downstream portion of 

the reach to the upstream portion.  Between the pools, the channel will be excavated to a 

depth of 50 cm (from the existing levels), the spoil will be removed from the channel and 

placed on designated spoil sites or used to build-up the bank.  Channel width will be 

reduced to emulate the Reach 4 (unlogged) bankful width (6.5m).  Approximately 2-4 

riffles will be constructed to backwater the pools, and to improve juvenile habitat and 

passage.  The invert of the riffles will allow for residual pool depths of 0.6-0.9m, and will 

be constructed with rock ranging in size.  Survey drawings are found at the back of this 

document (Figure 5). 
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5.2  Large Wood Placements 

To maintain the pool depth, promote scour, and protect outside bends from lateral 

erosion, large wood will be placed in various locations along the re-constructed channel.  

Wood structures will range between single log placements to multi-log structures.  Logs 

with large rootwads will be used to promote pool scour, and will also serve to provide 

cover for juvenile fish within these pools. 

The large wood required for the placements will not be imported, since suitable 

material exists in an old log jam within the vicinity of the site.  The large wood will be 

anchored via 2-inch galvanized cable using large fence staples and tightened with cable 

clamps.  The structures will be held in place  by adhering to live trees within the riparian 

zone, or anchoring through large rock.  Large rock is not readily available on site, and if 

used, must be imported.  The specifics of anchoring technique will conform to accepted 

standards (Slaney and Zaldokas, 1997 (Ch. 8)). 

During construction, the final location of the large wood structures will be determined 

through a visual examination of the thalweg profile and the plan view of the channel.  

Throughout the stream reach, large wood structures will: 

• Be situated within the thalweg and as close to the bank as possible 

• Have a projection width into the channel of less than 30% of the design bankful 

width, or conversely, 

• Have at least 70% of the design bankful width unobstructed by large wood (RIC, 

2001) 

 

5.3  Access, Logistics, Materials and Labour 

Access 

The access to proposed restoration works within Cave Creek is excellent.  

Currently, a newly re-established logging road extends from the Holberg Forest Service 

road near the upper Nahwitti River Crossing, directly to the upper section of Reach 3 of 

Cave Creek, at the site of a newly constructed bridge.  The road is accessible by any 

vehicle.   
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Logistics 

The majority of restoration works proposed for this site should be performed by a 

large excavator.  The amount of rock and size of wood involved in the restoration make a 

large excavator most practical.  The cabling of large wood structures should be performed 

by a labour crew, or by the on-site supervisor and an assistant.  Given that excavated 

materials will either be used in the restoration of the channel or be spoiled on site, the use 

of dump trucks are not anticipated.  Three on-site spoil locations have been identified.  

The site supervisor could also perform the duties of the environmental monitor, which 

should be on site during constructions 

 

Materials 

The materials required to complete the restoration works as described include: 

• Large wood (with and without rootwads) 

• Boulders (for ballast and riffle construction) 

• Cobbles (riffle construction) 

• Gravels (spawning platforms) 

• 2” galvanized cable (for anchoring of large wood) 

• Large fence staples and cable clamps (for anchoring of large wood) 

There is an excellent source of large wood located at an old log jam where the 

stream channel used to flow.  The jam is located adjacent to the downstream portion of 

reach 3.  Much of the wood within the jam is suitable for use in wood placements, and 

can be used for structures throughout the reach. 

 

Equipment that will be required include: 

• Large Excavator (for channel excavation and placement of wood structures) 

• Chainsaw (for adjusting the size of wood used in structures) 

• Rock / Wood drills (to be used in securing structures) 

• Turfer jack (for adjusting the placement of structures) 

 

Labour required for project completion includes: 

• Excavator Operator 
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• On-site Supervisor 

• Assistant 

• Environmental monitor* 

*the on-site supervisor can double as the environmental monitor provided the individual 

is qualified for both roles 

 

The estimated cost for performing the restoration as described is presented in Table 2.  

The cost is not inclusive of post-construction monitoring. 

 

 Description Unit Approx.  
Quantity 

Unit Cost Cost 

Part 1     
Major Equipment     
 Excavator Hour 40 $167.00 $6,680.00 
Minor 
Equipment 

Chainsaw Day 5 $25.00 $125.00 

 Turfer jack Week 1 $60.00 $60.00 
Labour      
 Biologist Day 4 $500.00 $2,000.00 
 Assistant Day 4 $300.00 $1,200.00 
Materials      
 Cable, clamps, 

epoxy, etc. 
   $1,000.00 

Part 2 As-
Built Final 
Reporting 

     

 Biologist (office) Day 3 $500.00 $1,500.00 
 Biologist (field) Day 1 $500.00 $500.00 
      
    Total $13,065.00 
Table 2.  Estimated cost for conducting the proposed fish habitat restoration project on 
Cave Creek. 
 

5.4  Fish Habitat Construction Timing Windows 

Table 3 outlines the recommended timing windows for in-stream construction 

activities on Northern Vancouver Island.  The guidelines are taken from Fisheries and 

Oceans Canada Land Development Guidelines (Chilibeck, 1992), which were developed 
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in consultation with the provincial environment ministry.  Timing windows are only 

included for those species which reside, or are thought to reside, in Cave Creek. 

 

Species Construction Window 
Coho Salmon June 15 – September 15 

Sockeye Salmon June 1 – September 15 

Steelhead August 1 – November 15 

Cutthroat Trout August 1 – September 30 

Dolly Varden June 1 – September 15 

Table 3.  Construction windows for those fish species that inhabit, or are thought to 
inhabit, Cave Creek. 
 
5.5  Timing of Works, Priorities and Scheduling 

The restoration works proposed for Reach 3 of Cave Creek could be completed 

within a 5 day period, and should be within the month of August to ensure that all 

salmonid species inhabiting the watershed are considered.   

 

5.6  Construction Monitoring and Environmental Controls 

A person trained and qualified as an environmental monitor must be on site at all 

times during construction to ensure that environmental damage is minimized during 

construction.  The on-site supervisor can act as the environmental monitor if qualified.  

The monitor must ensure that all fish are salvaged prior to the commencement of 

construction.  In addition, during construction the monitor must ensure that the 

introduction of fine sediments into the wetted stream channel do not occur.  Given the 

agraded nature of the reach, we anticipate that the channel will be nearly dry during low 

flows, so that sediment introduction should not be a significant issue. 

 

Pacificus Biological Services Ltd.  Page 8  



Lower Cave Creek Fish Habitat Restoration Designs - 2006 

 

6.0   Literature Cited 

 

Chilibeck, B. 1992.  Land Development Guidelines for the Protection of Aquatic Habitat.  
Co-published by Ministry of Environment, Lands and Parks and Department of 
Fisheries and Oceans.  British Columbia, Canada.  128 pp. 

 
Forest Investment Account.  2001.  Fish Habitat Restoration Designs for Grilse Creek 

Watershed.  Reproduced as a guide for developing FIA outputs as per standards. 
 
Forest Investment Account.  2003.  FIA Activity Standards Document for Aquatic 

Restoration and Rehabilitation Projects. 
 
Gold, J.E., and D.B. McCorquodale.  2003.  A Watershed Fish Sustainability Plan for the 

Nahwitti River Watershed.  Prepared for Richmond Plywood Corporation. 
 
Slaney, P.A., and D. Zaldokas [eds.].  1997. Fish Habitat Rehabilitation Procedures.  

British Columbia Ministry of Environment, Lands and Parks, and British 
Columbia Ministry of Forests, Watershed Restoration Program, Technical 
Circular No. 9. 

 
WBFSP.  2000.  Watershed-based fish sustainability planning: sustaining fish populations 

and their habitat.  Prepared by the WFSP Coordinating Committee. 
 
 

Pacificus Biological Services Ltd.  Page 9  



Lower Cave Creek Fish Habitat Restoration Designs - 2006 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo  1.  The uppermost section of Cave Creek proposed for fish habitat restoration 
works.  Picture taken on 14/03/06 from the right bank facing downstream.  Aggraded 

substrate has moved channel thalweg into riparian vegetation. 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

2m Deep Natural 
Pool 

Bridge Crossing 
and 2005 
restoration 

 
Photo 2.  The uppermost section of Cave Creek proposed for fish habitat restoration 
works.  Picture taken on 14/03/06 from the left bank facing upstream.  Note 2005 

rehabilitation site and bridge crossing. 
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Photo 3.  Typical bank erosion throughout treatment reach.  Photo taken facing eastern 
bank from a mid-channel location on 14/03/06.  
 
 
 
 
 
 
 

Proposed 
Pool 
development

 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 4.  Aggraded section of reach 3.  To restore this section to its natural state, 
substrate will be removed and riffle pool complexes will be constructed.  Photo taken 

14/03/06 from right bank facing upstream. 
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 Log jam  
 

 
 
 
 
 
 
 
 
 
 
 

Photo 5.  An old log jam can provide the necessary wood for structures throughout the 
channel.  Photo taken looking down stream at the tail end of the restoration site 14/03/06. 
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Figure 3.  1990 air photo of the fish habitat restoration site on
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Figure 4.  Plan view of the channel construction works proposed for Cave Creek. 
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Appendix 
 
PUGH CREEK NEAR NAHWITTI LAKE (08HF012) Discharge Data for 2004 
 

 
Statistics corresponding to 4 years of data recorded from 1998 to 2004.* 

 
 Station Information: PUGH CREEK NEAR NAHWITTI LAKE (08HF012)  

    

Active or discontinued Active Province/Territory British Columbia 

Latitude 50°44'6" N Longitude 127°52'59" W 

Gross drainage area    

Record length 7 years Period of record 1998 - 2004 

Regulation type  Period of record  

    

Period of record Hydrometric 
measurement type Operational schedule Gauge type 

1999 -  Flow Continuous Recorder  
    
Real-time data available  No  Sediment data available No  
Type of water body  Lake  RHBN  No  
EC regional office  VANCOUVER    

    
Datum of published data  ASSUMED DATUM    
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PUGH CREEK NEAR NAHWITTI LAKE (08HF012) 
Monthly Mean Discharge (m3/s)  

Archived hydrometric data from Canada's HYDAT database. 
 

Year Jan  Feb  Mar  Apr  May Jun  Jul  Aug  Sep  Oct  Nov  Dec Mean 

1998  -  -  -  2.06  0.200 0.268 0.663 0.146 0.399 3.01  3.60 5.60 -  

1999  3.83 6.73 3.42 2.63  1.05  0.569 0.120 0.550 0.994 1.74  4.85 3.41 2.46  

2000  2.25 2.60 2.64 1.99  0.896 0.465 0.371 0.543 1.14  2.89  2.40 2.17 1.69  

2001  2.89 1.25 2.64 1.86  1.34  0.683 0.136 1.57  1.55  4.12  5.98 3.92 2.34  

2002  3.50 3.47 2.59 1.44  0.372 0.856 0.332 0.077 1.09  0.699 5.18 3.19 1.88  

2003  5.35 1.09 3.84 2.04  0.968 0.491 0.714 0.426 1.10  4.32  2.64 4.36 2.30  

2004  4.22 1.86 2.56 0.266 0.182 0.609 0.348 1.09  1.65  2.90  5.52 2.75 2.00  

Mean 3.67 2.83 2.95 1.76  0.715 0.563 0.383 0.629 1.13  2.81  4.31 3.63 2.11  

Max 5.35 6.73 3.84 2.63  1.34  0.856 0.714 1.57  1.65  4.32  5.98 5.60 2.46  

Min 2.25 1.09 2.56 0.266 0.182 0.268 0.120 0.077 0.399 0.699 2.40 2.17 1.69  
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Hydrologic and Hydraulic Bridge Assessment for Cave Creek 
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