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IMPORTANT 
 
The present study has been conducted on the basis of available information, previous reports, and field 
inspections limited by the available time and budget.  Numerical estimates provided herein represent 
attempts to satisfy the requirements of the study on the basis of available information and professional 
judgment, but in many cases they are subject to uncertainty. 

 
This document is for the private information and benefit of the client for whom it was prepared and for the 
particular purpose for which it was developed.  The contents of this document are not to be relied upon or 
used, in whole or in part, by or for the benefit of others without specific written authorization from 
northwest hydraulic consultants ltd. 
 
northwest hydraulic consultants ltd and Alby Systems Ltd. and their respective officers, directors, 
employees, and agents assume no responsibility for the reliance upon this document or any of its contents 
by any parties other than our client.  
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Introduction 

This report provides prescription for stream restoration structures on Nimpkish River at 

Eleanor Road (Figure 1).  The work is intended to protect a highly visible, long, eroding 

bank of Nimpkish River at Eleanor Road by promoting a multi-channeled stream 

morphology in the main river at this location.  By splitting stream-flow between three 

main channels we intend to reduce the erosive power of the river at the collapsing bank, 

thereby slowing channel widening at this overly-wide channel location and reduce 

downstream sediment transport.  Bank protection at the base of the bank along the road is 

included as priority 4.  The prescriptions are based on site reconnaissance, Overview and 

Level 1 Assessments, and field surveys. 

 

This report is prepared in support of a Section 9 Approval for work in and around a 

stream during the 2006 construction window, submitted by the 'Namgis First Nation.  The 

prescriptions included in this report are for Type 2 projects, as defined by the Ministry of 

Environment, Lands and Parks (MELP, 1998).  Type 2 projects are defined as: 

 

“Treatments… (that) typically involve activities that alter the plan and profile of a stream 

over a reach length greater than 5 bankfull widths.  This includes situations where 

treatments encroach in plan view more than 30% of the bankfull width, or in profile more 

than 50% of the bankfull depth.  Examples include pool/riffle sequence construction, 

channel/gravel excavation, gravel placement, fishway and weir construction, berm and 

dike construction, and complex bank stabilization projects.” 

 

This project involves complex bank stabilization prescriptions. 

Priorities for Restoration Work 

The area of Nimpkish River from the Maquilla Creek fan to Sebalhall River fan, and 

including the fans themselves, is the highest priority for fisheries restoration work in the 

Nimpkish Valley at present (nhc and ALBY, 2000).  Work at Eleanor Road in 2006 will 

reduce the impact of upstream sediment generation at this highly visible location.  Future 

work will focus on the source areas of coarse sediment in the main river – namely the 

Maquilla Creek and Sebalhall River fans. 

Site Characteristics 

The Eleanor Road site on Nimpkish River lies immediately downstream of the Nimpkish 

River-Maquilla Creek confluence.  Above the confluence the main river is narrow, and 

entrenched in a short, laterally confined section of the river.  Downstream of the 

confluence Nimpkish River emerges into a wider valley.  Maquilla Creek introduces a 

significant amount of coarse sediment to the river causing it to widen and become 
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laterally unstable.  This section of the river has historically supported several channels on 

the floodplain.  

 

The main river at the Eleanor Road site is very laterally active due to the increased bed 

load from Maquilla Creek.  Lateral instability was initiated shortly after logging in the 

early 1960’s when large parts of the floodplain of the main river and creek were logged to 

the bank.  Subsequent floods eroded large sections of the floodplain introducing large 

volumes of coarse material to the river.  Consequently, large bars/sediment wedges are 

common in the main river between Maquilla Creek to downstream of Sebalhall River. 

 

At Eleanor Road the right bank is actively eroding.  The bank has retreated more than 

40 m in the last 11 years – a rate of about 4 m of retreat per year.  The main portion of the 

eroding bank is about 200 m long and is bounded by a higher, slowly eroding bank 

upstream and a high, finely textured bank downstream.  The bend tightens towards the 

downstream end leading to a bend that is now more than 90o.  This bend is now 

inefficient at passing bedload and water leading to an increasing portion of the flow going 

over the bank where it is eroding new channels on the floodplain.  Much of the water that 

passes over the lower end of the bank enters into a channel complex that lies just down 

valley from Eleanor Road. 

 

Upstream from the left bank, Nimpkish River is eroding the left bank at the head of the 

island.  This erosion is undermining the old-growth trees on the island leading to them 

falling across the side channel and into the main river.  Where the trees have fallen across 

the side channel they have formed a large log jam that currently limits flow into the side 

channel.  Where the trees have fallen into the main river they have been transported 

downstream to the head of the bar and riffle.  Currently about 10 very large trees have 

come to rest at the head of the bar.  These trees direct flow from the bar towards the 

eroding right bank along the road and pond water upstream.  Ponded water upstream 

forces more flow into the side channel where it is widening the channel. 

 

At Eleanor Road the main Nimpkish River is up to 120 m wide, has a well developed left 

bank side channel and bank heights range up to 3 m.  The banks are composed primarily 

of alluvial sands and gravels except in the side channel where valley wall bedrock and 

colluvium confine the channel.  The bed is composed primarily of cobbles and gravels 

and local bed slopes are about 0.5%.  The channel has a pool-riffle morphology and is 

mildly sinuous in planform except at the overly-tight bend at the site. 

Design Conditions and Considerations  

The project site is located in the main Nimpkish River where peak discharges can exceed 

840 m3/s for a 10-year flood at the downstream water survey of Canada Gauge (nhc and 

ALBY, 2000).  Given these conditions the works prescribed here use the natural stability 

of large wood already in the river (log jam locations) or burial in banks for structure 
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stability.  The log jams are composed of large, old growth wood that is stable where the 

channel is narrow and the wood spans the channel or where it has come to rest on the 

upslope of bars.  Structural stability of the bank protection design uses the weight of 

overlying material to hold logs in place.  Individual logs in these structures are not cabled 

together and are not attached in individual deadman anchors. 

Restoration Plan 

We have developed four priorities for the prescribed work at Eleanor Road.  Higher 

priority works will be completed first, followed by less priority work as budget allows.  

Thus, the effort will concentrate on establishing multiple channels at this location first, 

followed by bank protection (priority 4).  Bank protection will proceed from upstream to 

downstream as the budget allows. 

 

 Priority 1: Log Jam Realignment at the Head of the Side 
Channel 

Upstream from the eroding bank Nimpkish River is flowing into an old channel on the 

left bank (Figure 2).  The entrance to this channel is blocked by a log jam that has formed 

around several very large old-growth trees.  The restoration objective at this location is to 

introduce a greater portion of the main river flow into the side channel, thereby reducing 

flow at the downstream eroding bank.  To accomplish this goal we intend to remove 

several small rootwads and trees from the upstream face of the log jam, thereby opening 

the channel to more flow.  No large trees will be removed so the structural integrity of the 

log jam will be maintained.  Loss of the entire log jam could lead to a sudden and 

complete shift of Nimpkish River into the shorter, steeper side channel. 

 

Figure 2 outlines the intended works.  Trees will be yarded out of the log jam from the 

opposite bar.  LWD removed will be used downstream for bank protection.  A small 

access trail between Eleanor Road and the point bar will be constructed to allow 

excavator access to the bar. 

Priority 2: Log Jam Realignment at the Head of the Bar 

A large point bar lies opposite the eroding bank at Eleanor Road (Figure 3).  Flow is 

diverted from the top of the bar by several very large trees that have fallen from the 

upstream bank.  The restoration objective at this location is to allow water to pass through 

the log jam and onto the downstream bar.  To accomplish this goal we intend to remove 

two large cedars with rootwads from the downstream bar as well as the tops of several of 

the trees in the main clump.  All other rootwads and logs will be left in place and cabled 

together to prevent shifting.  By opening a window through the middle of the logs we 

intend to increase flow onto the head of the bar and into the channel that will be 

excavated along the inside of the downstream bar. 
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Figure 3 outlines the intended works.  The downstream end (tops) of the logs at the 

entrance to the side channel will be sawed then removed by excavator.  LWD removed 

will be used for bank protection at Eleanor Road.  Access to the logs and bar will be 

accomplished by wet ford across Nimpkish River. 

 

Priority 3: Bar Channel Excavation 

Opposite the eroding bank at Eleanor Road lies a very large point bar that grows in size 

as the bank retreats (Figure 4).  At present the edge of the bar lies where the road was 

located in 1995.  The restoration objective of work at this site is to encourage Nimpkish 

River to establish multiple channels at the site.  Multiple channels will limit flow in any 

individual location thereby reducing stream power and erosion.  To accomplish this goal 

we intend to excavated a channel along the inside edge of the bar against the island 

vegetation.  The new channel will have a shorter, steeper length and should convey water 

at high flow. 

 

Figure 4 outlines the intended works.  The channel will be excavated by bull dozer or 

hydraulic excavator to about 2 m below the bar elevation with a bottom width of 10 m 

(Figure 4).  Material removed from the channel will be spread over the remaining bar 

surface to an elevation of about 99.3 m which is equal to the present floodplain elevation.  

Spoiled material will be confined to the top of the bar to avoid narrowing the remaining 

channel.  We expect the spoil areas to revegetate naturally with alder and willow.  It will 

eventually form a new floodplain. 

 

The excavated channel will not be connected to the main river during the 2006 

construction.  A berm will be left between the main river and the excavation at the 

upstream end to prevent low flows from entering the channel.  Instead the channel will 

function during floods to convey water across the bar.  Once flow is established in the 

channel it will develop naturally.  It is equally likely that the channel will fill with gravel 

or enlarge as a greater portion of the flow enters the channel.  Low flows may switch 

between the main channel and the bar channel in future years. 

 

Priority 4: Bank Protection 

At Eleanor Road the right bank of Nimpkish River is eroding (Figure 5).  The bank is 

composed of fluvial material and is therefore highly erodible.  During the past 11 years 

the bank has retreated at distance of about 40 m (about 4 m per year) leaving the old road 

location at the edge of the opposite bar.  As the bank erodes the large opposite bar grows, 

leaving a 100 m largely unvegetated bar at the site.  The restoration objective of work at 

this site is to protect the base of the eroding bank thereby slowing bank retreat and 

sediment production.  Protecting the base of the bank will only slow erosion and will not 
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entirely stop it.  To accomplish this goal we intend to protect the toe of the bank with 

LWD and riprap in a series of buried spurs. 

 

Figure 5 outlines the intended works.  We will excavate trenches into the bank at set 

intervals that range from 8 m spacing at the upstream end to 6 m spacing at the 

downstream end.  Each trench will be dug to the thalweg depth (about 3 m deep) extend 

at least 5 m back from the bank and be about 2 m wide.  The trench will be filled with 

large logs and rootwads from local sources (log jam wood) or logs trucked into the site.  

The logs in each trench will be buried in 10 m3 of 500 mm riprap (1 load per trench).  

Finally, the trench will be filled to the existing bank elevation using local gravels from 

the edge of the bar opposite the bank.  Using coarse material from the edge of the bar will 

open the channel while providing coarse fill for the structures.  The large rootwads from 

the log jams will be used to construct the upstream spurs first.  The structures will be 

built from upstream to downstream as the budget allows. 

 

No cable or ballast will be added to the LWD for the bank protection.  Instead, the logs 

will rely on the weight of the material and riprap on them for stability. 

2006 Construction Program 

Schedule 

The instream works outlined in this report will be completed during the fisheries 

construction window of 2006 which extends from July 15 to September 1 (Tables 1 and 

2): 

 

Table 1 Instream Work Timing Windows by Species – Vancouver Island 
Region (MWLAP, 2001) 

Common Name Latin Name

Chinook salmon Oncorhynchus tshawytscha July 15 - September 15

Coho salmon Oncorhynchus kisutch June 15 - September 15

Pink salmon Oncorhynchus gorbuscha May 1 - August 1

Chum salmon Oncorhynchus keta May 15 - September 15

Sockeye salmon Oncorhynchus nerka June 1 - September 15

Kokanee Oncorhynchus nerka June 1 - September 15

Steelhead Oncorhynchus mykiss June 15 - September 15

Resident rainbow trout Oncorhynchus mykiss July 15 - September 15

Resident cutthroat trout Oncorhynchus clarki July 15 - September 15

Resident Dolly Varden Salvelinus malma June 1 - September 1

Timing Window
Species
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Table 2 Instream Work Timing Window for Eleanor Road Work Site 

Nimpkish River CH, ST, SK, CO, CT, DV, RB July 15 - September 1

Species Key:

SK - Sockeye salmon CH - Chinook salmon PK - Pink salmon

KO - Kokanee ST - Steelhead CT - Cutthroat Trout

CO - Coho salmon RB - Rainbow Trout DV - Dolly Varden Char

Timing WindowStream Known or Suspected Fish Use

 
 

Environmental Supervision and Issues 

We intend to have an environmental monitor on-site during the construction. 

 

The main environmental issues are the management of sediment during construction of 

the bank protection works and bar-channel excavation.  Excavation of the bar channel 

will be completed in the dry and left isolated from the main river by a gravel berm at the 

upstream end.  Ground water that enters the excavation will be captured in a stilling pond 

excavated at the downstream end of the channel. 

 

At the bank protection site, the areas of excavation will be isolated from the river by a 

small gravel-berm left between the main flowing river and the work area.  This will 

prevent the excavator from digging in flowing water and generating suspended sediment.  

The logs that extend into the main river from the trench in the bank are not expected to 

introduce a large volume of fine material. 

 

We do not anticipate introducing a large volume of fine material to the river at the log 

jam realignment locations. 

Biological Benefits of the Work 

Unlike the majority of instream works undertaken in the Nimpkish Watershed since 

1998, the biological benefits of these works will not be immediately apparent, nor will 

the benefits be restricted to the bank at Eleanor Road.  The stabilization of the many 

coarse sediment sources to Nimpkish River (of which Eleanor Road is one) will 

eventually result in a channel that maintains a complex mix of instream habitat during 

summer low-flow conditions and winter floods.  In contrast, the current situation results 

in a simplified instream habitat for salmonids.  The downstream benefits from a reduced 

gravel supply will likewise take time to become apparent, but will include increases to 

the quality and quantity of instream rearing, holding and spawning habitat in Nimpkish 

River, and more stable downstream banks such as at Nimpkish Island.  Consequently, it 
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is not possible to make meaningful numerical estimates of the increase in fish habitat 

resulting from these works.  

Access 

Much of the prescribed work will be carried out from the top of the bank or unvegetated 

bar surface.  Access through the right bank riparian forest from Eleanor Road to the 

upstream bar (opposite the side channel) will be required.  This access trail will provide 

access for a hydraulic excavator only and will avoid large coniferous trees where 

possible.  The trail will be constructed through second growth conifers and be about 75 m 

long and 4 to 5 m wide. 

 

To access the large bar at Eleanor road to complete the bar channel excavation (Priority 

2) a wet cross of Nimpkish River will be required.  We intend to construct this work by 

hydraulic excavator or bulldozer that may have the support of an articulated dump truck.  

As a result, the machines will have to ford a low flow Nimpkish River when accessing 

the bar and when leaving the site.  Water depths are expected to be about 0.5 m and 

velocities up to 1 m/s at the fording location.  Machinery would be left on high portions 

of the bar for the duration of the project.  Construction of the designed works is expected 

to take two days to complete and as a result we do not expect to require repeated 

crossings for refueling. 

Materials 

Much of the construction will be accomplished with on-site materials.   

 

Table 3 Materials Required 

By Structure Total By Structure Total

(#) (#) (m
3
) (m

3
) (m

3
)

1 Rearrange Log Jam 1 0 0 0 0 0

2 Rearrange Log Jam 1 0 0 0 0 0

3 Excavate channel 1 0 0 0 0 4050

4 Bank Protection 24 5 120 10 240 0

Total 120 240 4050

Notes:

1 - Many logs and rootwads are available on site, from access trail to upstream bar, or from log jams

500 mm Riprap 

Required Excavation 

Required

Priority Task

Number of 

Structures

Logs Required 
1

 

In addition to the materials in Table 3, cable and cable clamps will be required for the 

priority 2 work.  Large haul-back cable will be required to secure these large pieces of 

LWD together. 
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Cost Estimate 

The instream budget for restoration work in 2006 is approximately $60,000.  Given these 

funding limitations we have developed prescriptions for $76,000.  An approximate 

construction budget is: 

 

Table 4 Approximate Cost of Stream Restoration 

By Structure Total

1 Rearrange Log Jam 1 $2,000 $2,000

2 Rearrange Log Jam 1 $4,000 $4,000

3 Excavate channel 1 $10,000 $10,000

4 Bank Protection 24 $2,500 $60,000
Total $76,000

Cost

Priority Task

Number of 

Structures

 
 

The estimates are based on our experience in the Nimpkish Watershed and assume that 

there will be no material costs for rock and LWD, only those costs associated with 

transporting the materials to the sites.  These costs have been built into the heavy 

machinery estimates for each site.  Due to the highly variable nature of instream work 

these values should be viewed as estimates only. 

 

Given the estimated budget and available funding we expect to complete priorities 1, 2, 

and 3 and part of priority 4 in 2006. 

Recommendations 

We recommend that 2006 instream work proceed from priority 1 to priority 4 as the 

budget allows.  Bank protection on the right bank at priority four should proceed from 

upstream to downstream as budget allows.  Establishing multiple channels in the main 

river at this location will slow channel widening into the right bank floodplain.  The 

works outlined here are not designed to prevent future erosion at Eleanor Road.  Instead 

they will slow the erosion and limit downstream transport of the coarse sediment. 
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Photo Plates 

 
Photo 1:  The eroding right bank of Nimpkish River at Eleanor Road.  Note the local trees left on 
the bank. 

 
Photo 2:  Looking downstream at the log jam at the head of the side channel.  Prescriptions are 
for some wood to be removed but the main jam left intact. 
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Photo 3:  Looking downstream at the log jam at the head of the bar.  Prescriptions are for some 
wood to be removed but the main jam left intact. 

 
Photo 4:  Looking upstream on the bar.  This area to be excavated for the new channel. 
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Photo 5:  Looking downstream on the bar.  This area to be excavated for the new channel




