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1.0 INTRODUCTION 
 
Since the early 1990s many Georgia Basin steelhead stocks have fallen to levels considered to be 
a conservation concern (<30% of a stream’s carrying capacity; Lill 2002, Wightman et al. 1998).  
This decline is mostly due to reduced ocean survival and loss of freshwater habitat.  Many 
scientists believe oceanic factors affecting fish survival are cyclical in nature, so fisheries 
managers are concentrating restoration efforts on freshwater environments.  A significant portion 
of the provincial steelhead program’s efforts are now focused on habitat assessment, prescription 
and restoration activities, particularly in regions 1 and 2 as part of the Greater Georgia Basin 
Steelhead Recovery Action Plan (Lill 2002). 
 
Fish production in BC’s freshwater environments is influenced by many factors, including the 
availability and quality of spawning habitat.  In many watersheds the quantity and quality of 
spawning habitat have significantly declined, largely as a result of forestry, mining, agriculture, 
hydro developments and urbanization. 
 
Lake outlets are excellent locations for spawning gravel placement because of their low sediment 
loads and inherent stability.  The lake basin itself acts as a sediment trap, allowing most sediment 
carried by upstream tributaries to settle out.  Thus, lake outlets are usually less affected by 
logging-related hydrological changes and spawning substrate remains relatively clean and highly 
suited for egg incubation and fry emergence. 
 
Lake outlets also provide excellent rearing habitat due to the lake’s stabilizing influence.  Fry 
recruited at a lake outlet benefit from warmer water temperatures and zooplankton drift from the 
lake.  Aquatic invertebrate production tends to be higher in lake outlets.  In addition, juvenile fish 
living near lake outlets are not subjected to rapid changes in water height during freshet events, 
providing a competitive advantage by creating a stable rearing environment. 
 
The outlets of Dickson (Ash River) and Second (Nanaimo River) lakes are well suited to 
spawning gravel enhancement.  The addition of spawning gravel to the South Fork Nanaimo 
River is vital because South Fork Dam limits the natural recruitment of spawning substrate below 
the dam.  Given high winter flows, it was expected this material would be displaced downstream 
over time.  In summer 2004 spawning substrates were added to these locations with funding 
provided by the Habitat Conservation Trust Fund (HCTF; Appendix A).  The projects were 
managed by the BC Conservation Foundation (BCCF), and employed local contractors, gravel 
suppliers and workers from local First Nations. 
 
Specific project objectives included: 
• Dickson Lake Outlet (Ash River): Install 400 m3 of suitable gravel in two locations, one on 

either side of the lake outlet, to create approximately 665 m2 of spawning habitat. 
• Nanaimo River (between 1st and 2nd lakes): Install 150 m3 of suitable gravel in one 

location on the south side (right bank) of the Second Lake outlet channel to create an 
estimated 240 m2 of spawning habitat. 

• South Nanaimo River: Install 250 m3 of suitable gravel in three locations immediately 
downstream of South Fork Dam in locations that will provide immediate spawning benefit 
and allow for gravel recruitment to suitable areas downstream9. 

                                                 
9  Funding was originally earmarked for spawning platforms at the outlet of Great Central Lake near Port Alberni.  
However, it was decided to reallocate these funds to the South Nanaimo River, consistent with comments from the 
HCTF technical review committee which emphasized priority should be given to east coast island watersheds.  
Permission to reallocate $18,405 was granted by HCTF via email on July 3, 2003 (Appendix B). 
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1.1 Study Area 
 
The Nanaimo and Ash River watersheds are located on southern Vancouver Island (Figure 1).   

 
The Nanaimo River flows into the Strait 
of Georgia one km south of Nanaimo.  
The South Nanaimo River is the largest 
tributary, entering 26 km upstream of tide 
water. 
 
The Ash River is a sub-basin of the 
Stamp/Somass watershed, entering the 
Stamp River 22 km upstream of tide 
water.  The Stamp/Somass drains into 
Alberni Inlet near Port Alberni on the 
west coast of Vancouver Island.  
 
Figure 1.  Location of Ash and 
Nanaimo watersheds, Vancouver 
Island. 
 
 

1.1.1 Dickson Lake 
 
The Ash River watershed (Figure 2) supports a significant stock of wild summer run steelhead, 
representing approximately half of the production of the Stamp/Somass system. 

 
Salmon and summer steelhead in the 
Stamp and Ash rivers have been shown to 
consistently use lake outlets for spawning 
and incubation (MJL Environmental 
Consultants 2001).  Dickson Falls, 
located two km downstream of Dickson 
Lake, restricts all anadromous fish except 
summer steelhead.   
 
The outlet of Dickson Lake (Appendix C, 
photo 1) is accessed by the Ash River 
Mainline off Beaver Creek Road, north of 
Port Alberni.  The lake is 120 ha in size, 
has a maximum depth of 16 m, and is 
elevated 207 m above sea level (Fish 
Wizard/BC Fisheries web site).  As well 
as summer steelhead, the lake supports 
small stocks of resident cutthroat and 
rainbow trout, and Dolly Varden char. 

Figure 2.  Ash River watershed. 
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BC Hydro operates a storage dam and diversion facilities at Elsie Lake, 11 km upstream of 
Dickson Lake.  The dam is the migration barrier for steelhead.  Ash River steelhead stocks are 
directly affected by BC Hydro operations associated with the Elsie Lake facility.  The effects are 
most severe on spawning and rearing areas between Elsie and Dickson lakes (Craig et al. 2000).  
Adverse effects at the Dickson Lake outlet and downstream are substantially reduced through 
buffering provided by the lake. 
 
The outlet of Dickson Lake was “gravel poor” prior to a 1990 summer steelhead enhancement 
project (Griffith 1990) that installed 200 m3 of spawning gravel immediately upstream of the 
Dickson Lake Bridge abutments.  Post-project assessment suggested that the site chosen was not 
ideal; being too far downstream and too localized (MWLAP files, Nanaimo).  As part of a new 
prescription assessment, recent monitoring showed that some of this gravel has since been 
displaced downstream, primarily to two sites within 100 m of the bridge crossing, and is being 
well used by spawning summer steelhead (MJL Environmental Consultants 2001). 
 
1.1.2 Nanaimo River (including South Nanaimo) 
 
Nanaimo River 
The majority of the upper Nanaimo watershed (Figure 3) is privately managed forest 
(TimberWest and Weyerhaeuser) containing maturing second growth stands.  The forest 
companies permit some camping near the Second Lake outlet and both lakes support modest 
recreational fisheries.  The lower river is heavily urbanized and the estuary has been damaged by 
industry, including forestry and mining.  There is a community fish hatchery 400 m downstream 
of the Highway 19A Bridge. 

 
Provincial and BCCF snorkel counts show 
that Nanaimo River winter steelhead 
numbers have been in serious decline for 
several years.  Peak observed abundance 
in the last five years has averaged 3.8 
fish/km (1998 – 3.3 fish/km, 1999 – 0.5 
fish/km, 2000 – 2.4 fish/km, 2001 – 12 
fish/km, 2002 – 0.7 fish/km; BCCF files, 
Nanaimo).  This decline is consistent with 
other east coast Vancouver Island 
steelhead stocks.  Historical snorkel 
counts have documented steelhead in the 
Nanaimo River more than 10 km above 
Second Lake (MWLAP files, Nanaimo).  
Recent radio telemetry work also 
confirmed “Living Gene Bank” steelhead 
adults released in the lower river migrated 
above Second Lake (Smith 2001). 
 

Figure 3.  Upper Nanaimo River watershed (including South Nanaimo). 
 
Second Lake is located 18 km southwest of Nanaimo in the Nanaimo River watershed.  Access is 
via Highway 19 and TimberWest’s Nanaimo River Road Mainline.  The lake is one of four 
headwater lakes in the upper river, situated less than 500 m upstream of First Lake, the largest 
lake in the chain.  First and Second lakes are 196 and 180 ha in size, have maximum depths of 19 
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and 45 m, and are elevated 196 and 198 m above sea level, respectively.  Salmonids supported by 
First and Second lakes include chinook and coho salmon, cutthroat and rainbow trout, Dolly 
Varden char, kokanee, and winter steelhead (BC Fisheries/DFO Fish Wizard web site).  
 
The stream channel that connects Second to First Lake is stable and ranges from 30 to 50 m in 
width, with relatively large, angular substrates poorly suited for spawning (Appendix C, photo 2).  
Gaboury and McCulloch (2002) documented an opportunity to improve spawning habitat for 
steelhead in the Nanaimo River, in the outlet of Second Lake, a short distance above First Lake.  
During adult steelhead snorkel counts, BCCF staff noted that substrates in this reach are poorly 
suited for spawning steelhead and rainbow trout.  Juvenile production should be significantly 
increased in this reach with the addition of washed, screened spawning gravel. 
 
South Nanaimo River 
The South Nanaimo is the largest tributary in the Nanaimo watershed, with a drainage area of 210 
km2.  The river is flow controlled at South Fork Dam, 4.6 km upstream of its confluence with the 
Nanaimo River (Appendix C, photo 3).  Over time, the quantity and quality of spawning material 
in the channel below the dam have diminished, as gravel was flushed-out of the system during 
high water events and not replaced naturally (Axford 1995).  Jump Lake, managed by the Greater 
Nanaimo Water District (GNWD), is the primary domestic water supply for the City of Nanaimo. 
 

2.0 METHODS 
 
Notifications for work “in or about a stream” were submitted under Section 9 of the Water Act to 
MWLAP staff in mid-June 2003 and approved in mid-July (Appendix B).  Other approvals and 
permits were in place prior to commencement of individual projects. 
 
Property owners were contacted to obtain access and ensure gravel delivery/installation schedules 
did not conflict with commercial operations or recreational activities.  BCCF monitors were on 
site to ensure compliance with environmental and safety regulations. 
 
Suitably sized10, washed round river-rock was purchased and delivered from Ozero Sand & 
Gravel Ltd. (near Qualicum, BC) for the Nanaimo watershed projects.  Material (with similar 
specifications) was purchased and delivered from Dolans Concrete Ltd. (Port Alberni, BC) for the 
Dickson Lake project.  In each of the three projects, heavy equipment working in or near the 
water carried appropriate oil spill response kits and actual time spent in the water was minimized 
whenever possible. 
 
2.1 Dickson Lake 
 
Permission was granted by Weyerhaeuser Company Ltd. on July 1, 2003 for road access to the 
Dickson Lake site (Appendix B).  DFO and Hupacasath First Nation confirmed project support 
by email (Appendix B).  McCoy Lake Excavating Ltd. (Port Alberni, BC) was contracted to 
supply a Caterpillar 312BL excavator and a Caterpillar 416C front-end loader.  Hupacasath 
fisheries staff were contracted to provide field support for BCCF and aided in site preparation, 
environmental monitoring and clean-up. 

                                                 
10  Gravel specifications were requested as follows: 10% small gravel (0.63-2.5 cm), 20% medium gravel (2.5-5.0 cm), 
60% gravel/cobble (5.0-7.5 cm) and 10% cobble (7.5-10.0 cm).  Ozero Sand & Gravel matched specifications using a 
mixture of three substrate sizes: small drain rock, medium drain rock, and 6-inch minus.  Dolans Concrete arranged for 
a dedicated sort to achieve the required specifications. 
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Based on prescriptions by MJL 
Consultants (2001), two sites were 
identified for spawning gravel placement 
in 2003 (Figure 4; Appendix C, photos 4-
5), accessible via the campground on the 
north side (left bank) of the lake and a 
short spur road on the south side (right 
bank).  Improvements to the left bank spur 
road were necessary using angular road 
base supplied by Dolans.  Spawning 
gravel was staged at each location for 
placement at the proposed sites. 
 
Figure 4.  Dickson Lake outlet 
spawning gravel locations, Ash 
River watershed. 
 
 

2.2 Nanaimo River 
 
The gravel placement site was located along the south bank of the river channel, 235 m 
downstream of the mainline bridge crossing (Figure 5). 

An assessment of the proposed site and 
potential access routes was made by the 
author on April 16, 2003 (Appendix C, 
photo 6).  Permission to access 
TimberWest lands was granted on June 
25, 2003 (Appendix B).  An on-site 
meeting with TimberWest11 occurred on 
July 8, 2003. 
 
TimberWest (Nanaimo Lakes Division) 
supplied an excavator and operator (in-
kind; Appendix B).  A 100 m spur road, 
required to access the site, was built on 
July 15 (Appendix C-photo 7).  From 
July 17 to 19 a total of 150 m2 of 
spawning material was delivered and 
stockpiled on the newly built road 
adjacent to the river. 
 

Figure 5.  Second Lake outlet spawning gravel location, Nanaimo River watershed. 
 
 

                                                 
11  M. Piggott, Engineer, TimberWest, Nanaimo Lakes Division 

PLATFORM 
B 
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2.3 South Nanaimo River 
 
Permission was granted by Weyerhaeuser Company Ltd. on July 1, 2003 for road access to the 
South Nanaimo River site (Appendix B).  Three right bank sites were identified in a 200 m 
section immediately downstream of the dam (Figure 6; Appendix C, photos 8-9).   

 
The GNWD and Water Survey of Canada 
(WSC) were consulted given the project’s 
close dam and a newly installed 
hydrometric station.  With concerns about 
working around each of the 
infrastructures identified, permission to 
undertake the project was granted by 
GNWD and WSC in early August. 
 
Contractors completed the mandatory 
GNWD training course and were issued 
watershed access cards in mid-August.  
Copcan Contracting Ltd.12 supplied a 
Caterpillar 690E-LC excavator, 
Caterpillar 966 front-end loader, rubber 
mats and other required construction 
materials.  Both machines had fish-safe 
oil.   

Figure 6.  South Nanaimo River spawning site locations. 
 
Gravel was delivered (250 m3) over a period of four days (August 18-21) and off-loaded over the 
channel bank near the proposed sites (Appendix C, photo 10). 
 

3.0 RESULTS 
 
3.1 Dickson Lake 
 
Originally scheduled for late July, gravel installation was completed September 18-19, 2003.  
Delays arose when poor road conditions made truck access impractical (Appendix C, photo 11).  
Province-wide road closures, in place to minimize forest fire risk, caused further unexpected 
delays from late August to September 15. 
 
Special permission was granted from DFO (Habitat Protection Branch; Appendix B) and 
MWLAP (Environmental Stewardship Section) for a two-week extension past the typical 
September 15 fisheries work window. 
 
A total of 400 m3 of material was installed using the excavator and front-end loader, creating two 
platforms at the lake outlet (Appendix C, photos 12-13).  Platform A, located along the right bank 
of the outlet adjacent to a large willow island, received 125 m3 of material.  Platform B, located 
on the left bank, received 275 m3 of material.  Average depth of both platforms was 0.6-1.0 m and 
total spawning area created was approximately 665 m2 (Figure 4; Appendix C, photos 14-15). 

                                                 
12  A division of Gregson Holdings Ltd., Nanaimo 

SITE 3 SITE 2 
SITE 1 
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To mitigate minor disturbances to riparian vegetation adjacent to both sites, a reclamation mix of 
native grasses, herbs and red alder was applied in early October.  Additional seeding/planting will 
occur in spring 2004 and beyond, if required. 
 
3.2 Nanaimo River 
 
On July 23, 2003 the spawning gravel was hoe-chucked into position, from the stockpile near the 
river channel, creating a spawning area approximately 240 m2 in size with an average depth of 
0.6-1.0 m (Appendix C, photos 16-17).  TimberWest staff13 conducting a wildlife reconnaissance 
helicopter flight provided aerial photographs of gravel installation (Appendix C, photo 18). 
 
Some gravel at the stockpile was contaminated with native soil (~3 m3) and therefore left in-situ.  
A reclamation mix of native grasses, herbs and red alder was used to re-seed the access road and 
disturbed banks in mid-September (after the first fall rain).  Additional seeding will occur in 
spring 2004 and beyond, as required.  The access road was blocked with debris (remaining on-site 
from road clearing) but not deactivated so that short-term site maintenance could be achieved, as 
required. 
 
3.3 South Nanaimo River 
 
Gravel was installed at three sites in the 200 m section downstream of South Fork Dam on 
August 21-22, 2003.  The excavator built a path down the steep rip-rap bank and “drivable” 
routes across the large boulder substrate in the river channel (Appendix C, photos 19-20).  The 
front-end loader used the routes to move gravel from the stockpile into the identified sites 
(Appendix C, photo 21).  The excavator then spread the gravel out to create usable areas for 
spawning fish.  Average depth of each platform was 0.7-1.0 m and spawning area created totaled 
approximately 425 m2 (Appendix C, photos 22-23).   
 
Upon completion of each platform, the excavator replaced boulders removed to create loader 
routes.  The disturbed river bank was restored and fortified with large boulders (Appendix C, 
photo 24).  GNWD provided additional funding to rehabilitate the eroding rip-rap bank adjacent 
to their pumphouse facility. 
 

                                                 
13  D. Lindsay, Biologist, TimberWest, Duncan, BC 
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4.0 SITE MONITORING AND RECOMMENDATIONS 
 
4.1 Dickson Lake 

 
To monitor the stability and fish use of installed gravel a spot swim was conducted on February 3, 
2004 from the outlet of Dickson Lake to 200 m below Ash River (Appendix D).  Both pads were 
intact and each showed signs of use by fish.  One steelhead (wild female, ~3 kg) was observed.  
The single fish appeared fecund and was observed about 100 m downstream of the bridge 
crossing. 
 
The south pad (right bank) contained one complete redd and one other depression that appeared 
to be a test redd.  Both were located near the downstream perimeter of the pad (fastest velocities 
at time of inspection).  The north pad (left bank) contained what appeared to be one complete 
redd plus at least three test redds, also located in relatively fast water near the pad’s downstream 
perimeter.  Water depth at the time of survey averaged 35-40 cm near the redds, and ranged from 
50-60 cm in the depressions associated with the redds.  Additional redds were noted in natural 
substrates on the left bank, immediately downstream of the installed pads.  These redds appeared 
to be from previous spawning seasons, though new redds may have been difficult to identify due 
to the nature and colour of the substrates. 
 
Both banks appeared to have weathered seasonal high flows well, with the layer of gravel left on 
each slope minimizing erosion at these disturbed sites.   
 
Recommendation:  Continue to monitor fish use, gravel pad stability and downstream 
displacement of material over time (caused by high water events).  Additional seeding of 
disturbed riparian areas may also be considered, as required. 
 
4.2 Nanaimo River 
 
An initial survey of the site was made on October 24, 2003, following a significant high water 
event that peaked six days prior.  A significant portion of the gravel had been displaced 
downstream, with ~30% of materials remaining along the bank’s edge where velocities were 
lowest.  Flows and stream clarity were not suitable for snorkel observations to determine where 
the gravel settled downstream. 
 
A snorkel survey was completed on March 10, 2003 from 100 m upstream to 300 m downstream 
of the site (total distance 400 m; Appendix D).  A majority of gravel (of the ~30% remaining 
following the October 18 event) was still in place.  The displaced gravel had deposited as far as 
250 m downstream, settling in interstitial spaces between larger substrate throughout the lake 
inlet.  Several gravel accumulations were considered suitable for spawning.  No fish or redds 
were observed, though Nanaimo River steelhead spawn primarily in April. 
 
Recommendation:  Monitoring of fish use, gravel pad stability and downstream 
displacement of material over time should be continued. 
Option:  Further gravel additions (500-600 m3) would create more spawning areas 
downstream of the site and increase the probability of successful spawning in areas where 
displaced gravel has already been deposited.  Gravel dumped directly into the channel to be 
redistributed during high flow events would be more cost-effective as results could be 
achieved without the need for an excavator.   
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4.3 South Nanaimo River 
 
The South Nanaimo River sites were preliminarily surveyed on October 24, 2003, following the 
October 18 high water event.  Gravel sites 2 and 3 had shifted considerably, with materials 
distributed as far as 300 m downstream.  Site 1 appeared more stable and likely benefits from a 
relic log weir immediately upstream of the site that reduces local velocities. 
 
A snorkel survey was completed on March 10, 2003 from the top of site 3 for 300 m downstream 
(Appendix D).  Spawning conditions at sites 2 and 3 were poor, as most material had been 
displaced downstream.  However, conditions at site 1 appeared good, as ~70% of materials still 
remained in-situ.  Displaced material had settled into interstitial spaces between larger substrate 
throughout the 300 m section.  Several areas for spawning were identified in this section, where 
enough gravel had accumulated (typically behind large boulder substrate).  No fish or redds were 
observed, though peak escapement and spawning should not occur until April. 
 
Recommendations:  Additional gravel sites throughout the South Nanaimo River should be 
investigated.  Access restrictions and site logistics make work at the present site difficult.  
As with this project, future gravel additions should be considered a maintenance measure to 
offset the cessation of natural gravel recruitment caused by the South Fork Dam.  
Monitoring fish use of installed gravel and downstream displacement of material over time 
should be continued. 
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-----Original Message----- 
From: Stanlake, Liz WLAP:EX  
Sent: July 3, 2003 2:28 PM 
To: Wightman, Craig WLAP:EX 
Subject: RE: Transfer of HCTF funds from project #1-302 (Great Central Lake outlet gravel 
placement) to South Fork Nanaimo River 

Yes - go ahead with the change 
  
  
Liz Stanlake, R.P.Bio.  
Head, Biological & Evaluation Services,  
Habitat Conservation Trust Fund  
PO Box 9354, Stn PROV GOV.,  
Victoria, BC, V8W 9M1  
Phone: (250) 387-1159  
Fax: (250) 952-6684  
Liz.Stanlake@gems4.gov.bc.ca  
-----Original Message----- 
From: Wightman, Craig WLAP:EX  
Sent: July 3, 2003 9:47 AM 
To: Stanlake, Liz WLAP:EX 
Subject: FW: Transfer of HCTF funds from project #1-302 (Great Central Lake outlet gravel 
placement) to South Fork Nanaimo River 

Liz, you and I discussed this by phone back in May.  At the time you thought there would be no 
problems shifting the gravel placement funds from Great Central Lake to the south fork of the 
Nanaimo River.  Do I have HCTF approval for this project amendment?  
-----Original Message----- 
From: Craig Wightman [mailto:jcwightman@shaw.ca]  
Sent: July 3, 2003 7:01 AM 
To: Wightman, Craig WLAP:EX 
Subject: Fw: Transfer of HCTF funds from project #1-302 (Great Central Lake outlet gravel 
placement) to South Fork Nanaimo River 

  
----- Original Message -----  
From: Craig Wightman  
To: Liz Stanlake  
Cc: Ptolemy, Ron WLAP:EX ; Mike McCulloch BCCF ; Mike McCulloch (home) ; Alan F Lill ; 
Ashley, Ken WLAP:EX ; jcraig@bccf.com  
Sent: Tuesday, May 27, 2003 1:38 PM 
Subject: Transfer of HCTF funds from project #1-302 (Great Central Lake outlet gravel 
placement) to South Fork Nanaimo River  
 
Liz, as we discussed this morning, we have re-evaluated our plans for lake outlet gravel 
placements on Vancouver Island in 2003/04, following field inspections and discussions with Ken 
Ashley, who chaired the HCTF fisheries project review team this year.  We would now like to 
reallocate the budget share originally earmarked for Great Central Lake (Port Alberni) to the 
South Fork of the Nanaimo River, below the City of Nanaimo's Jump Creek reservoir. This is 
consistent with original comments from the technical review committee which emphasized that 
priority should be given to east coast watersheds where steelhead conservation is most at risk.  
While there is a somewhat greater chance that gravel will be displaced during major flood events 



 

 

 

 

in the Nanaimo's South Fork, the risk of losing incubating steelhead eggs is relatively small given 
they are spring spawners and the river's hydrograph tends to be receding by March-April.  We 
believe the steelhead production benefits from high quality gravel placements will be high, since 
the city's dam has effectively cut-off normal gravel recruitment processes over many decades.  
The South Fork gravel placements will complement the other approved Nanaimo River gravel 
placement between First and Second lakes in 2003. 
  
Preliminary estimates indicate as much as 320 cubic metres of screened, washed gravel could be 
introduced to upper South Fork to create >500 square metres of steelhead spawning habitat, or 
enough for 100 spawning pairs (at 5 square metres per pair).  This would represent a significant 
improvement over the "baseline case" where much of this reach is virtually devoid of gravel.  
Within the next year, the intent would be to further enhance steelhead and other 
salmonid production in this reach by a nutrient addition program using the pollock bone meal 
product now being field-tested by provincial research staff. 
  
The reallocation to South Fork of the Nanaimo River will be $18,405 from a total budget of 
$48,523.  We are also hopeful of obtaining some in-kind services from Weyerhaeuser Canada 
Ltd. or the City of Nanaimo in expediting the project this summer (use of heavy excavator/gravel 
trucks).  I will send you a detailed budget for the South Fork project later this week.  Please call if 
you have any questions.  
  
    
 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 

 
 

 
 
 
 
 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 

 
 



 

 

 

 

       
        Nanaimo Lakes Operation 
 
 
MEMO: 
 
October 30, 2002 
 
James Craig 
Fisheries Technician 
BC Conservation Foundation 
3-1200 Princess Royal Avenue 
Nanaimo, BC V9S 3Z7 
 
 
Dear James: 
 

RE:  Spawning Gravel Proposal at Nanaimo Lakes 
________________________________________________________________ 

 
 TimberWest - Nanaimo Lakes Division is very interested in ensuring healthy 
salmon and trout populations in the streams and lakes within our properties.  We 
appreciate this opportunity to support your efforts in salmon enhancement. 
 
 At our cost, we will provide an excavator onsite with operator and carry out the 
gravel placement to the satisfaction of your project supervisor should your proposal be 
approved. 
 
 Please contact me if you require further information. 
 
 
 
Sincerely, 
 
James Luxmoore  
James Luxmoore R.P.F. 
Engineer 
Nanaimo Lakes Operation 



 

 

 

 

From: LambJ@pac.dfo-mpo.gc.ca  
To: mmccullo@bccf.com  
Subject: RE: RE: Spawning platforms for steelhead trout  
Date: Tue, 16 Sep 2003 08:25:33 -0700  
X-Mailer: Internet Mail Service (5.5.2653.19)  

Mike, 
  
Thank you for referring this matter. I understand that an environmental monitor will be present 
during the work. 
  
I have no objection to this two week extension subject to the following: 

• The movement of migrating salmon is not impaired  

• Active spawning (egg deposition) is not occuring downstream within 200 metres of the 
work site or in the immediate vicinity  of the work site, and  

• Significant release of sediment ( > 200 ppm above background levels) does not occur 
from the work site. 

If any of the above conditions occur, work should be suspended and the monitor should contact 
me. 
-----Original Message----- 
From: Mike McCulloch [mailto:mmccullo@bccf.com]  
Sent: September 15, 2003 4:38 PM 
To: LambJ@pac.dfo-mpo.gc.ca 
Subject: Fwd: RE: Spawning platforms for steelhead trout 

John, 
 
As previously discussed I would like to apply for an extension of the DFO approval of 
the Dickson Lake spawning gravel project. 
 
I have acquired a two week extension (to October 1) on the Section 9 Permit allowing for 
in-stream restoration on the Dickson Lake Outlet in the Ash River Watershed from the 
Min. WLAP.   
 
The project remains unchanged in design and scope.   
 
This extension is necessary stemming from a closure of the forest due to a high fire 
hazard, during the latter part of the summer. 
 
Your support is appreciated. 
 
 
 
Date: Thu, 19 Jun 2003 13:04:34 -0700 
To: LambJ@pac.dfo-mpo.gc.ca 
From: Mike McCulloch <mmccullo@bccf.com> 
Subject: RE: Spawning platforms for steelhead trout 



 

 

 

 

 
John,  
 
I realize that you are very busy and I appreciate you looking at these projects 
expeditiously but could you reply to each email with a separate response so that it is clear 
which projects you have reviewed. 
 
Tahnks 
 
At 02:22 PM 18/06/2003 -0400, you wrote: 
 
Mike, 
  
Thank you for forwarding the information on these projects. 
  
I note that the Englishman River project includes fish salvage, riparian and streambank protection 
constraints, and sediment controls in accordance with our Land Development Guidelines. Also an 
environmental monitor will be onsite. Access is described as "fair" and temporary crossing and 
disturbances will be restored. The projects will also be conducted under a Section 9 Water Act 
Notification included permitted protection measures. 
  
I have no objection to these projects subject to the constraints and mitigation measures contained 
in the project design reports. 
  
I have sent copies of these projects to the environmental coordinator for the Regional District of 
Nanaimo for her information.  

-----Original Message-----  
From: Mike McCulloch [mailto:mmccullo@bccf.com]  
Sent: June 17, 2003 11:21 AM  
To: lambj@pac.dfo-mpo.gc.ca  
Subject: Spawning platforms for steelhead trout 

Attached is the Habitat Conservation Trust Fund (HCTF) proposal for funding for 
the placement of spawning gravel in the tailout of Dickson Lake (Ash River 
Watershed), and  between first and second Lakes in the Nanaimo River to 
enhance steelhead trout spawning.  The third project listed in the Application for 
funding (Great Central Lake) has been modified with permission from the funding 
agency to a gravel placement directly downstream of the impoundment dam on 
the South Fork Nanaimo River.  
I also have letters of support for this project from local first Nations and Mel 
Sheng, Habitat Restoration Biologist for DFO. 

Mike McCulloch  
Fisheries Technician  
Greater Georgia Basin Steelhead Recovery Plan  
www.SteelheadRecoveryPlan.ca  
BC Conservation Foundation  
#3-1200 Princess Royal Avenue  
Nanaimo, BC, V9S 3Z7  
phone (250) 716-8776  



 

 

 

 

fax (250) 716-2167 
Mike McCulloch 
Fisheries Technician 
Greater Georgia Basin Steelhead Recovery Plan 
www.SteelheadRecoveryPlan.ca 
  
BC Conservation Foundation 
#3-1200 Princess Royal Avenue 
Nanaimo, BC, V9S 3Z7 
phone (250) 716-8776 
fax (250) 716-2167 
Mike McCulloch 
Fisheries Technician 
Greater Georgia Basin Steelhead Recovery Plan 
www.SteelheadRecoveryPlan.ca 
  
BC Conservation Foundation 
#3-1200 Princess Royal Avenue 
Nanaimo, BC, V9S 3Z7 
phone (250) 716-8776 
fax (250) 716-2167 
 
 
 



 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

Appendix C 
 
 

Photo Documentation. 



 

 

 

 

Appendix C.  Photo Documentation. 
 

 

Photo 1.  Outlet of Dickson Lake, Ash River 
watershed. 

 Photo 2.  Stream channel that connects Second 
Lake to First Lake, upper Nanaimo River. 

 

Photo 3.  South Fork Dam, South Nanaimo 
River. 

 Photo 4.  Proposed gravel site (Platform A), 
Dickson Lake outlet.

 

Photo 5.  Proposed gravel site (Platform B), 
Dickson Lake outlet. 

 Photo 6.  Proposed spawning gravel site, 
Second Lake outlet channel, Nanaimo River.

 

Photo 7.  Spur road constructed to access site 
near Second Lake outlet, Nanaimo River.

 Photo 8.  Proposed spawning gravel site #2,  
60 m d/s South Fork Dam



 

 

 

 

 
 

 

Photo 9.  Proposed spawning platform site #3, 
35 m d/s South Fork Dam 

 Photo 10.  Gravel delivery down steep bank 
adjacent to South Nanaimo River. 

 

Photo 11.  Road grade improvements at 
campsite near Dickson Lake outlet (left bank).

 Photo 12.  Upstream view of platform A 
construction, Dickson Lake outlet. 

 

Photo 13.  Upstream view of platform B 
construction, Dickson Lake outlet. 

 Photo 14.  Cross stream view of platform A, 
Dickson Lake outlet.

 

Photo 15.  Upstream view of platform B, 
Dickson Lake outlet. 

 Photo 16.  Excavator placing material into outlet 
channel, Nanaimo River.



 

 

 

 

 
 

Photo 17.  Downstream view of installed gravel, 
Nanaimo River. 

 Photo 18.  Aerial view of installed gravel, 
Nanaimo River.

 

Photo 19.  Excavator building route for front-
end loader, South Nanaimo River 

 Photo 20.  Access route into South Nanaimo 
River channel.

 

Photo 21.  Front-end loader moving material 
into Site #2, South Nanaimo River. 

 Photo 22.  Upstream view of Site #2, South 
Nanaimo River.

 

Photo 23.  Upstream view of Site #3, South 
Nanaimo River. 

 Photo 24.  Armouring disturbed stream bank, 
South Nanaimo River.

 



 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

Appendix D 
 
 

Snorkel Survey Monitoring Reports. 



 

 

 

 

FILE NOTE 
Date: February 5, 2004 
File: 34560-20/SNORK 
  xf: 34560-27/Ash 
 

SNORKEL SURVEY REPORT 
Ash River / Dickson Lake Outlet 

 
DATE:   February 3, 2004 
WEATHER:  Overcast, cool (about 30 cm of snow on the road) 
WATER TEMP.(oC): 4 (est) 
DISCHARGE (m3/s): low-moderate winter flow (estimated at 100%MAD) 
VISIBILITY (m): 6 
PERSONNEL: C. Wightman, J. Craig 
AREA:  Spot swim from outlet of Dickson Lake to 200 m below Ash River  

Road bridge crossing (total distance = 300 m) 
 
1. Fish Observed: 
Adults 

One steelhead (wild female, ~3 kg) was observed.  The single fish appeared fecund and 
was observed about 100 m downstream of the bridge crossing. 

Juveniles 
 
None observed. 

 
2. Notes 

• The purpose of the survey was to evaluate spawning gravel placed at the outlet of 
Dickson Lake in September 2003.  This project was intended to improve summer 
steelhead spawning success, and was funded by the Habitat Conservation Trust Fund and 
completed by BC Conservation Foundation, with support from Hupacaseth FN.   

• Both gravel pads were intact and each showed signs of use by fish.  The south pad (right 
bank) contained one complete redd and one other depression that appeared to be a test 
redd.  Both were located near the downstream perimeter of the pad (fastest velocities at 
time of inspection).  The north pad (left bank) contained what appeared to be one 
complete redd plus at least three test redds, also located in relatively fast water near the 
pad’s downstream perimeter.  Water depth at the time of survey averaged 35-40 cm near 
the redds, and ranged from 50-60 cm in the depressions associated with the redds. 

• Additional redds were noted in natural substrates on the left bank, immediately 
downstream of the installed pads.  These redds appeared to be from previous spawning 
seasons, though new redds may have been difficult to identify due to the nature and 
colour of the substrates. 

• Banks on both sides of the outlet were used for machine access during pad construction.  
Both banks appeared to have weathered seasonal high flows well, with the layer of gravel 
left on each slope minimizing erosion at these disturbed sites.  Additional seeding this 
spring is recommended to further improve slope stability and minimize any potential 
erosion. 

 
James Craig 
Fisheries Technician 
BC Conservation Foundation 



 

 

 

 

FILE NOTE 
Date: March 15, 2004 
File: 34560-20/SNORK 
  xf: 34560-27/Ash 
 

SNORKEL SURVEY REPORT 
Nanaimo Lakes/South Nanaimo River 

 
DATE:   March 10, 2004 
WEATHER:  Sunny, mild, 12oC air temp. 
WATER TEMP.(oC): 6.3 (Nanaimo Lakes) 5.8 (South Nanaimo River) 
DISCHARGE (m3/s): moderate spring flows 
VISIBILITY (m): 5-6 (Nanaimo Lakes) 5 (south Nanaimo River) 
PERSONNEL: B. Smith 
AREA:  Spot swim from 100 m of spawning gravel site to 300 m     
 downstream of site (400 m; Nanaimo Lakes) 
   Spot swim from top of site 3 to 250 downstream (250 m: South   
  Nanaimo River) 
 
1. Fish Observed: 
Adults 

No fish observed in either survey. 
 

Juveniles 
None observed in either survey. 

 
Notes: 

• The purpose of the surveys was to evaluate spawning gravel placed at between First and 
Second lakes (Nanaimo River) and below the South Fork Dam (South Nanaimo River) in 
summer 2003.   

• South Nanaimo River: as expected, spawning conditions at sites 1 and 2 were poor, as 
most material had been displaced downstream.  However, conditions at site 1 appeared 
good, as ~70% of materials still remained in-situ.  Material that had been displaced had 
settled into interstitial spaces between larger substrate throughout the section.  A few 
usable areas for spawning were identified in this section, where enough gravel had 
accumulated (typically behind large boulder substrate).  Furhter monitoring is 
recommended. 

• Nanaimo Lakes: A majority of material observed (of the ~30% remaining following the 
October 18 event) was still in place.  Other material had been displaced as far as 250 m 
downstream, settling in interstitial spaces between larger substrate throughout the lake 
inlet.  A few gravel accumulations were identified in this section as suitable for 
spawning.  No redds or fish were observed during the survey.  Further monitoring is 
recommended. 

 
Brad Smith 
Fisheries Technician 
BC Conservation Foundation 


