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1.0 Introduction 
 
Since 2003, BC Conservation Foundation (BCCF) has examined the feasibility of augmenting 
summer base flows in key streams on East Coast Vancouver Island (ECVI) and, to a lesser 
extent, on BC’s Lower Mainland and Sunshine Coast.   Projects have included new, 
undeveloped sites (typically headwater lakes or swamps), as well as existing sites where 
either operational/management changes or infrastructure upgrades can lead to improved 
base flow for anadromous stream-rearing salmonids.  
 
Water storage and conservation projects continue to be prioritized by provincial and local 
governments, First Nations, stream stewards and environmental NGOs in BC.  As regional and 
global media place more emphasis on water issues, hydrological change and links to climate 
change, societal interest and awareness escalates and leads to increased support for these 
kinds of projects. 
 
As in past years, work occurred in partnership with Fisheries and Oceans Canada (DFO), 
Ministry of Forest, Lands and Natural Resource Operations (MFLNRO), Ministry of 
Environment (MoE), First Nations (FN), local regional districts, municipal governments, 
landowners and area streamkeepers.  In fiscal 2011/12, work focused on sites in seven high 
priority ECVI watersheds: Sooke, Craigflower, Millstone, Englishman, Courtenay, Keogh and 
Quatse.  As proposed, work centered around consultation and biological/engineering 
assessments of potential sites where, with landowner consent, public support and regulatory 
approval, new storage could be developed or where existing storage could be improved or 
increased. 
 
Improving water quality and quantity for stream rearing stocks continues to be the project’s 
primary goal.  Improved collaboration occurred on a number of fronts, particularly between 
BCCF’s Living Rivers-Georgia Basin/Vancouver Island (LR-GB/VI) program and local regional 
districts, First Nations and DFO.  Media coverage (TV and newspaper) of storage related 
work improved both the public’s and local government’s understanding of climate change 
effects on stocks and fisheries.  
 
Though not part of this report, implementation and post-construction monitoring of stream 
flow improvement projects has also occurred. 
 

2.0 Methods 
 
Project methodology remained unchanged from previous years.  The following text in italics 
is borrowed from the 2010/11 annual report. 
 
This initiative’s project list stemmed from early scoping and a decision framework/flow chart 
developed by program managers and reviewed by agency representatives.  Identification of 
stakeholders and early consultation is paramount for project success and efficiency.  As sites 
were identified and preliminary concepts developed, notional support from stakeholders would 
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trigger further feasibility assessments such as detailed engineering surveys and biological 
assessments to quantify potential fish production benefits. 
 
Project success requires identifying a suitable and willing water license proponent.  The Province 
requires all storage projects to be licensed and sufficiently maintained for the duration of the 
license (presumably in perpetuity).  Consultation with agencies, local governments and 
landowners with respect to becoming a water license proponent often lead to requests for a 
cost-benefit analysis, requiring further (detailed) biological, hydrological or engineering 
assessments before a proponent officially accepted liability and committed to annual 
maintenance costs.  BCCF continued to aid the application processes for any such sites.  
 
As in past years, biological assessments documented potential impacts and benefits of proposed 
storage projects.  Program philosophy dictates that impacts from water storage projects should 
be minimized by restricting proposed water height increases to levels that are generally within 
the water body’s natural range of fluctuation.  Where projects involved “new” storage (i.e., an 
undeveloped site, or new top or bottom storage at a pre-existing site), impacts to flora and non-
fish fauna in and around the sites (typically headwater lakes) were assessed by contracted 
biologists (with assistance of local FNs) that specialized in that field.  Project-specific parameters 
such as proposed water level changes, timing and structure type/location were described, and 
the contractors were asked to document species (particularly listed species) observed or likely 
supported at the site, predict project effects and recommend mitigation where possible. 
Impacts and benefits to fish were documented by BCCF (and in some cases local FN) fisheries 
staff.  Impacts to lake resident stocks were minimized by limiting proposed water level changes 
and ensuring fish passage at proposed storage structures where appropriate.  Biological 
benefits in target reaches were assessed by documenting standing stocks in conjunction with 
current or typical habitat conditions and estimating improvements in quantity and quality of 
habitat that would occur with storage project implementation.  Generally, crews followed 
accepted methodologies similar to those recommended by Hatfield et al. (2007) and Lewis et al. 
(2004) to document riffle/pool/glide wetted widths and depth/velocity characteristics to 
estimate how habitat area and mesohabitat suitability for generic insects, fry and parr changed 
with discharge levels.  Examinations occurred throughout the summer season at target 
percentages of estimated mean annual discharge.   
 
In partnership with or contracted by BCCF, experienced hydrologists and engineers from 
agencies, local governments and the private sector assessed sites for potential improvements, 
storage structure suitability, and water balance benefits.  Where site-specific progress allowed, 
blue-print designs and/or construction plans were developed for implementation.  Provincial 
water license standards require a professional engineer to sign off most water storage 
infrastructure projects prior to approval. 
 
Because of the wide diversity of projects being examined for feasibility, further background and 
methodology is occasionally included in section 3.0, Site Specific Activities and Results. 
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3.0 Site Specific Activities & Results (South to North; Figure 1) 
 
The following sections report project activities/results for eleven sites from Sooke River on 
the south Island to Quatse River on the north Island.  Relevant activities completed in 
previous fiscals are discussed from time to time to provide context for work completed in 
2011/12. 
 

 
Figure 1.  Existing and potential water storage sites, east coast Vancouver Island. 
 

3.1 Sooke River – Charters River 

 
Summer 2011 was the first season during which new Capital Regional District (CRD) water 
utility infrastructure operated and successfully diverted a portion of the Community of 
Sooke’s raw water supply into Charters River (Figure 1) to support stream-rearing salmonids.   
 
Originating in 2008, this project resulted in a pre-treatment diversion of 27 L/s from a 2010-
built supply line and treatment facility into the Sooke River’s second largest tributary, 
Charters River.   Installed in June 2011, the diversion maintained flows all summer long 
through the 1.2 km anadromous length of Charters River, from Charters Dam to the stream’s 
confluence with Sooke River.  Without this project, the prime salmon and trout habitat in this 

8. Tsolum River/Wolf Lake (and others) 

7. South Englishman River/Shelton Lake 

6. Millstone River/Brannen Lake 

5. Millstone River/Westwood Lake 

4. Chemainus River/Holyoak Lake 

3. Richards Creek/Crofton Lake 

2. Craigflower Creek/Thetis Lake 

1. Sooke River/Charters River 

11. Quatse River/Quatse Lake 

10. Keogh R/Keogh and O’Connor Lakes 

9. Salmon River/Tlowlis and Paterson Lakes 
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reach would have suffered from extremely low flows (if not a complete loss of connectivity) 
and may have de-watered1.  
 
Key local partners included DFO, T’Sou-ke First Nation (TFN) , the Juan de Fuca Salmon 
Restoration Society (JDFSRS), CRD, and private sector engineering and water utility interests 
(Stantec Consulting, EPCOR Utilities, Chew Excavating).    
 
BCCF activities in 2011/12 supported by PSC funding were focused on:  

• supporting a written agreement between CRD, DFO, MFLNRO and TFN whereby 
JDFSRS would monitor and report flows, through DFO, to CRD, who would in turn 
manage releases accordingly, and to a set of guidelines; 

• installing a suitable staff gauge for JDFSRS to seasonally record daily stage heights; 

• periodically measure summer discharge to establish a stage-discharge relationship 
and convert stage height data; 

• mentoring JDFSRS volunteers in discharge measurement procedures and the use of a 
current velocity meter; and, 

• summarizing and circulating end-of-season monitoring results to stakeholders. 
 
The agreement is largely in final form, but has not been signed.  Though the agreement was 
intended to be an addendum to a larger Sooke River fisheries flow agreement the parties 
signed in 2002, TFN has decided to supply a general letter of support for diversions to 
Charters River, rather than the specific addendum.   
 

Monitoring results 
during summer 
2011 showed that 
CRD releases 
generally 
maintained the 
desired minimum 
flow (Figure 2).  
Stream habitats 
maintained 
connectivity all 
summer long, and 
the system’s left 
bank ground water 
channel also 
remained wetted 
and supported fish 
rearing all summer. 

Figure 2.  2011 flow and stage results for Charters River. 
 
To promote thorough monitoring in future, BCCF has encouraged JDFSRS to purchase and 
install a levelogger to record stream stage heights through the summer period. 

                                                 
1
 Until 2010 when they were replaced, very old leaking domestic supply pipelines operated by the Capital Regional 

District provided the majority of base flows to Charters River and supported the fish population there. 
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3.2 Craigflower Creek – Thetis Lake  

 
Craigflower Creek is a small but potentially significant Coho Salmon and Cutthroat Trout 
stream that drains into the Victoria area’s Gorge Waterway on southern Vancouver Island 
(Figure 1).  Since 2008, BCCF has worked with the Capital Regional District (CRD), fish 
agencies (DFO, MoE, MFLNRO), Songhees First Nation and Esquimalt Anglers Association to 
re-establish a summer release of water stored in Thetis Lake, the watershed’s largest lake, 
situated in the McKenzie Creek sub-basin, and the centerpiece of the CRD’s Thetis Lake 
Regional Park.  Though water released from Thetis Lake via McKenzie Creek to Craigflower 
Creek can support significant stream-rearing anadromous salmonid stocks, releases had not 
occurred since the late 1990s because there was no legal requirement to do so following 
release infrastructure additions to the storage dam in the early 1980s2.  Readers are referred 
to detailed project background in last year’s report, Water Storage Feasibility on East Coast 
Vancouver Island (2010/11).  
 

2011 Trial Release 
During the summer and fall of 2011, a trial release of licensed storage from Thetis Lake 
occurred to enhance downstream aquatic habitat in McKenzie and Craigflower creeks.  With 
support of stakeholders and the fisheries agencies, and technical oversight from BCCF, CRD 
Parks staff used the dam valve adjacent to the spillway to release water.  Releases were 
dictated by lake level and adjusted as necessary (at times, daily) to ensure levels followed an 
approved rule band (Figure 3).  As depth over the spillway  
 

 
Figure 3. Thetis Lake known and historic levels and approved rule band for 2011. 
 
receded to <2 cm, a Maintenance Flow release of 2 L/s was established on June 6.  Based on 
need in lower Craigflower Creek, the release was increased to an Enhancement Flow of 10 L/s 

                                                 
2
 Though a low-level release valve was added to the dam and spillway, water releases for Conservation were not 

amended to the historic water license, which, to this day, specifies storage for Land Improvement only. 

Rule Band 
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on June 24.  The Enhancement Flow was generally maintained through the driest period of 
summer until September 12.  Releases were then reduced by ~50% to ensure compliance with 
the lake level rule band.  Fall rains starting September 21 began to recharge the watershed 
and provided increased flows in lower Craigflower Creek for the rest of the season.  A release 
of 5 L/s was generally maintained until the lake re-charged and commenced spilling.  The 
valve was closed January 16, 2012. 
 
As part of the trial, BCCF agreed to continue monitoring and document downstream benefits 
of the trial release program.  These benefits are intended to provide justification for the CRD 
to consider annual conservation releases.  Provided drawdown-related impacts to Thetis 
Lake Park and its users are acceptable or can be mitigated, the CRD will amend their water 
license to make releases for fish a requirement of license.  Trial releases may be repeated 
until CRD Parks fully understands project benefits and impacts.  
 

Level and Flow Records 
Thetis Lake levels were recorded hourly using level and barometric data loggers in fixed 
housings near the lake outlet (established November 6, 2009).  These data were 
benchmarked against the dam’s concrete sill which has a known elevation of 51.69 m 
geodetic3.  Lake levels were also recorded by CRD or BCCF personnel from staff gauges 
mounted in the lake’s outlet channel (above the dam) and on the retaining wall adjacent to 
Lower Thetis Lake’s main beach. 
 
Throughout the 2011 trial, releases were maintained and Thetis Lake levels remained within 
the approved rule band.  When periodic rains commenced in October, lake levels began to 
recover and water levels began to exceed the rule band on October 24. 
 
Stream discharge was regularly monitored at two primary locations through the summer:  

1. Thetis Lake outlet.  CRD and BCCF personnel recorded staff gauge readings in the 
dam’s V-notch weir concrete outlet channel (1-2 times/week).  Readings were 
subsequently converted to discharge using standard 90o V-notch weir discharge 
tables. 

2. Craigflower Creek above Talcott Road.  A permanent hydrometric station operated 
by Esquimalt Anglers Association recorded stage heights (hourly).  Data were 
converted to discharge using a low water stage/Q relationship developed with 14 
discharge measurements (range: 0.5 – 1,713 L/s) at the Talcott Road site. 
 

Additionally, point discharges were estimated or occasionally measured at key locations on 
upper and lower Craigflower Creek, including below Pike Lake. 
 
Confirmed by summer monitoring at Highland Road and in Reach 2, Thetis Lake releases 
positively influenced Craigflower Creek flows, though the effect was less evident in the lower 
reaches.  That said, evidence of the effect in Reach 1 near Talcott Road was confirmed in the 
hydrometric record during the second week of September (Figure 4).  Between September 6 
and 14 and in reaction to Thetis Lake levels approaching the bottom of the rule band, 
releases from Thetis Lake were allowed to fall from 14 to 4 L/s.  A corresponding drop in flow 
materialized at the Craigflower Creek station.  Other than during this short period, 

                                                 
3
 established by BC Environment, Water Management Branch, Victoria District, 2001. 
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Craigflower Creek discharge was generally maintained between 5 and 10 L/s through the 
season (Figure 4).   
 

 
Figure 4.  Discharge from Thetis Lake and in Craigflower Creek at Talcott Road compared to 
precipitation, June 6 to November 9, 2011. 
 
Through close monitoring of lake levels by CRD Parks and BCCF staff, water elevations within 
or above the approved rule band were maintained throughout the 2011 trial (Figure 5).  CRD 
staff kept records through the summer, documenting v-notch stage heights and related 
concerns during each site visit. 
 
As a result of a separate (non-BCCF) project to determine feasibility of releasing temporarily 
stored water from Pike Lake in the upper watershed, flows in upper Craigflower Creek at 
Highland Road were observed September 8 and estimated at 0.5-1.0 L/s.  Though extremely 
low, flows in this area would otherwise have been zero if not for the release from Pike Lake. 
 
Effects of precipitation on Craigflower Creek flows during summer 2011 were also considered.  
Environment Canada data showed July was slightly wetter than average, while August and 
September were drier (Figure 4).  In 2010, July and August were drier, while September was 
wetter.   Overall, 2011 appeared drier than normal, suggesting results of this first trial should 
be reasonably repeatable. 
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Figure 5.  2011 Thetis Lake levels relative to approved rule band (purple lines). 
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Figure 6.  Environment Canada 
precipitation data, 
Victoria/Highland station. 
 
 
 
 
 
 

 
Several photo points along the Craigflower Creek stream corridor were established in August 
2010 when no release occurred, and re-photographed in September 2011 when 8 L/s were 
being released from Thetis Lake.  The following are a selection of these photos. 
 

Craigflower Creek (Reach 4), downstream of McKenzie/Craigflower wetland. 

 
August 16, 2010 (No release)    July 27, 2011 (10 L/s from Thetis) 

 

Craigflower Creek (Reach 2) glide adjacent to Riverside Drive. 

 
August 16, 2010 (No release) September 8, 2011 (8 L/s from Thetis) 
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Craigflower Creek (Reach 2) riffle adjacent to Riverside Drive. 

 
August 16, 2010 (No release) September 8, 2011 (8 L/s from Thetis) 

 
 

Craigflower Creek (Reach 2) riffle adjacent to Marler Road 

 
August 16, 2010 (No release) September 8, 2011 (8 L/s from Thetis) 

 
 

Craigflower Creek (Reach 1) riffle upstream of Talcott Road 

 
August 16, 2010 (No release) September 8, 2011 (8 L/s from Thetis) 

 
 



Water Storage Feasibility on East Coast Vancouver Island (2011/12) 

BC Conservation Foundation, June 2012  11 

Connectivity 
Continuous surface flow over the length of a given stream channel enables fish migration 
and predator avoidance, promotes aquatic invertebrate (i.e., fish food) production and drift, 
and increases dissolved oxygen in the water. Fish habitat space in a connected stream 
channel is obviously much greater than in the same channel with isolated pools and glides. 
The first to dry when low flows become critical, stream riffles connect the pools and glides 
and are the most aquatically productive mesohabitat type per square metre. 
 
In 2011, stream connectivity was maintained throughout the nine reaches (Table 1) 
augmented by releases from Thetis Lake during the entire augmentation period.  This 
compares favourably to 2010 when no augmentation occurred and BCCF documented the 
drying of the majority of Reaches 2, 3 and 4 (totaling 1.58 km in length), and the associated 
impacts to fish populations.  Impacts to habitat and rearing fish would also have occurred in 
Reaches 1, 5, 6, 8 and 9 to varying degrees. 
 

Quantity/Quality of Fish Habitat Maintained by Releases 
Differences in the quantity of fish habitat maintained through an augmented season versus a 
normal season were identified by documenting mesohabitat unit composition4, by reach, 
through the entire stream length, and applying unit-based estimates of loss to measured or 
observed, reach-based, wetted widths.  Differences in the quality of habitat maintained in 
augmented versus normal flow scenarios were measured in Reach 2 only, using juvenile 
salmonid habitat suitability index curves5 and flow transect data collected in 2010 and 2011. 
 
Nine stream reaches were identified during a January 2012 stream survey from Thetis Lake 
outlet to Fort Victoria RV Park in Reach 1 (Table 1).  The remainder of Reach 1 to its tidal 
boundary had been previously walked.  The stream channel between Thetis Lake and Prior 
Lake is not gazetted and will be hereafter referred to as Thetis Creek.   
 
Total blue line length from Thetis Lake to Craigflower Creek mouth, including the length of 
Prior Lake and two wetlands, was 4,710 m.  Total length of “classic” stream channel, 
excluding Prior Lake and the two wetlands, was 3,932 m.  Overall by length, stream channel 
composition was dominated by glide mesohabitats (2,004 m), followed by riffles (960 m), 
runs (558 m), and pools (342 m; Figure 7).  
 
The high proportion of glides overall reflects the dominance of that mesohabitat (81%) in the 
low gradient, 1,762 m-long Reach 1, which flows adjacent to or beneath various highway 
corridors on its way to the mouth.  Overall riffle composition at 20% results from the higher 
gradients found in Reaches 2, 3, 4 and 9. 
 
 
 
 
 
 
 

                                                 
4
 Following procedures in Johnson and Slaney 1996.  Watershed Restoration Technical Circular No. 8. 
5
 Curves used were developed by BC Hydro for Water Use Planning processes. 
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Table 1.  Stream reaches, in an upstream order, augmented with releases from Thetis Lake. 

Reach # Description Length (m) 

1 Helmecken Falls (tidal boundary) to Watkiss Way 1,762 

2 Watkiss Way to ~200m upstream of the end of Riverside Drive 451 

3 
~200m upstream of the end of Riverside Drive to adjacent 5th 

Hole Green 
819 

4 
Adjacent 5th Hole Green to downstream end of Craigflower and 

McKenzie confluence wetland 
315 

5 Craigflower/McKenzie confluence wetland 214 

6 
McKenzie Creek, from Craigflower/McKenzie confluence wetland 

to Prior Lake 
220 

7 
Prior Lake (open water; confluence of McKenzie Creek and 

unnamed tributary from Thetis Lake dam and spillway) 
204 

8 
Prior Lake wetland – contains poorly defined unnamed tributary 

(Thetis Creek) from Thetis Lake dam and spillway 
360 

9 Thetis Creek, from Prior Lake wetland to Thetis Lake 366 

 
 

 
 
 
 
Figure 7.  Overall mesohabitat composition 
between Theits Lake and the mouth of 
Craigflower Creek. 
 
 
 
 
 
 
 

By using measured and observed conditions to estimate mean wetted widths by reach and 
mesohabitat type, we modelled the area (m2) of additional fish habitat available during a 
scenario of 8-10 L/s augmentation from Thetis Lake (Figure 8).  Measurements were from 
transects completed in 2010 and 2011, while observations were from on-site reconnaissance 
and photo point comparisons at known discharges.   Estimates, by reach, of habitat area 
gained with flow augmentation ranged from 104 to 880 m2 (Reaches 6 and 3, respectively), 
while the aggregate additional fish habitat totalled 3,525 m2 from Thetis Lake to the mouth of 
Craigflower Creek. 
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Figure 8.  Available rearing habitat, by reach, under augmented versus base flow conditions. 
 
The quality of fish habitat available during flow augmentation improved dramatically.  
Naturally, riffle mesohabitats that were wetted during lake releases in 2011 actually offered 
living space for fish, while these same areas were documented as dry during portions of 
summer 2010 (see photo points above).  The quality of glide habitats also typically improved. 
 
Though certain target flows have 
yet to be documented, habitat 
suitability data collected in 2010 
and 2011 confirmed that, were it 
possible, base flows of 10-20% of 
mean annual discharge (31-62 L/s) 
would significantly improve rearing 
conditions, particularly for parr-
sized fish and generic aquatic 
insects (Figure 9). 
 
Figure 9.  Mean habitat suitability at a 
Reach 1 riffle site for CT parr and 
generic insects versus stream flow. 
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Additional Fish Supported by Releases 
To evaluate numbers of additional juvenile fish, by species and age class, that could be 
supported by flow augmentation, we applied pre-existing fish density data to additional 
wetted habitat area (Figure 8) from Thetis Lake outlet to the mouth of Craigflower Creek 
(excluding chute, cascade and lake mesohabitats).  The Coho fry density value used was 
1.39 fish/m2, derived from eight years (1991-94, 2001-04) of DFO sampling in Reach 1 of 
Craigflower Creek (Holtby and Baillie 2004, unpub. data).  Because sites sampled by DFO 
were primarily glides and pools favoured by Coho fry, the fish density value was reduced by a 
factor of 0.2 before it was applied to riffle areas. 
 
The Cutthroat fry density employed for this calculation was 0.74 fish/m2, the mean of two 
Reach 1 sites sampled specifically for Cutthroat by MoE contractors in 2006 (Kasubuchi and 
Cragg 2006).  Because each of these sites were selected to be representative of multiple 
mesohabitat types (i.e., pools, riffles and glides), the mean density value can more fairly be 
applied to all types of additional wetted habitat.  A Cutthroat parr density value of 
0.08 fish/m2 was used, a value that is an order of magnitude less than that used for fry, and 
was the average Cutthroat parr density observed in neighbouring Colquitz Creek during 
1980s assessments (Clough/MoE 1983, unpub. data).  
 
Using the additional wetted habitat area and fish densities described above, we estimated 
that summer 2011 releases of 8-10 L/s from Thetis Lake could have supported approximately 
6,306 additional wild fish in Thetis, McKenzie and Craigflower creeks (3,166 Coho fry, 2,582 
Cutthroat fry and 558 Cutthroat parr).  Figure 10 shows the breakdown by species and age 
class, and by reach. 
 

 
Figure 10.  Additional wild fish potentially supported by Thetis Lake releases, by species, age class 
and reach. 
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2012 Trial Release 
Following a review of 2011 trial release results, CRD has agreed to a second trial in 2012.  A 
BCCF-prepared application for temporary use of stored water under Section 8 of the BC 
Water Act was submitted by CRD and recently approved by BC’s Water Stewardship Division.  
CRD management has indicated that, provided the 2012 trial proceeds as expected and there 
are again no significant impacts to park users or values, they will proceed to a permanent 
amendment of the Thetis Lake water license to include releases for conservation (fish). 
 

3.3 Richards Creek – Crofton Lake 

 
As agreed between DFO and the District of North Cowichan (DNC), water was again released 
from Crofton Lake to Richards Creek, a productive tributary of Somenos Creek and the 
Cowichan River, during summer 2011.   This marks the third year of annually scheduled 
releases.  From July 1 to October 31, 2011, DNC evenly released 322,234 m3 of water into 
Richards Creek, averaging just over 30 L/sec (T. Todd, Deputy Operations Manager, DNC, 
pers. comm.).  Prior to infrastructure upgrades and the agreement, about 4 L/s were released 
from Crofton Lake through summer. 

 
Figure 11.  Upper Richards Creek 
with 30 L/s flow, augmented by 
releases from Crofton Lake.   
 
 
 
Building on PSC-funded 
feasibility assessments in 
2007/08, implementation of the 
Crofton Lake/Richards Creek 
Flow Augmentation Project 
proceeded during the summer 
of 2008, with partners DFO, DNC 
and Cowichan Tribes.  Two years 
of post-project monitoring 
(2009, 2010) documented coho 

presence and non-lethal rearing conditions in 3 km of the Richards Creek agricultural reach, 
an area that did not support salmonids prior to flow augmentation from Crofton Lake (M. 
Wright, Restoration Biologist, DFO, Nanaimo, pers. comm.).   
 

3.4 Chemainus River – Holyoak Lake 

 
There is still potential to dedicate a portion of existing (and proposed new) storage at 
Holyoak Lake, historically a domestic water supply for the Town of Crofton on Vancouver 
Island, to summer flow augmentation in the Chemainus River.  However, progress remains 
on hold due to ongoing legal proceedings between Halalt First Nation (HFN) and the District 
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of North Cowichan regarding a new domestic supply well system on the lower river 
floodplain.  Further details are available in the 2008/09 report (Craig and Kehler 2009).   
 
In a July 2011 decision, the courts concluded that HFN were not adequately consulted and 
accommodated with respect to the municipal well project, and suspended the Environmental 
Assessment Certificate that had been awarded to the District.  This prevents any further 
pumping from the well system until the HFN are appropriately consulted and 
accommodated, and means that no part of existing domestic storage at Holyoak Lake can be 
re-dedicated to benefit fish at this time (see http://www.wcel.org/resources/environmental-
law-alert/halalt-nation%E2%80%99s-win-protects-chemainus-river, accessed June 15, 2012). 

3.5 Millstone River – Westwood Lake 

 
In 2011/12, BCCF resurveyed stations collecting water level data at Westwood Lake and in the 
outlet chamber below Westwood Lake Dam, the latter of which documents storage releases 
to Darough Creek and Millstone River made possible by earlier storage projects6 on the lake.  
Data sets were processed and updated (Figure 12), and forwarded to DFO for continuation 
and circulation to the City of Nanaimo which owns the infrastructure and water licenses but 
has an operating agreement with DFO.  
 

 
Figure 12.  Water release record for storage on Westwood Lake, Millstone River watershed. 

                                                 
6
 2009: Westwood Lake storage development Phase II design and construction (Powley 2009).  2008: Phase I low level siphon 

installed over Westwood Dam (NHC 2009).  Combined, these projects augment flows in Darough Creek and the Millstone River 
by 14 litres/sec all summer long, significantly improving base flows and allowing for a small diversion to feed the Bowen Park 
Bypass Channel built in 2007 (NHC 2008). 
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3.6 Millstone River – Brannen Lake 

 
For detailed background on storage feasibility at Brannen Lake in the Millstone River 
watershed to March 2011, please refer to last year’s report, Water Storage Feasibility on East 
Coast Vancouver Island (2010/11). 
 
Progress towards development of storage on Brannen Lake slowed somewhat in 2011/12.  
Work focused on: 

1. maintaining the lake level monitoring station; and, 
2. producing a flow study to clarify habitat benefits from proposed augmentation for 

DFO management, who required further rationale to maintain their support of the 
project (as the potential water license holder). 

 
The lake level station continues to operate and was last downloaded December 12, 2011 
(Figure 13).  Data to this point in time confirms that annual beaver impoundment(s) in the 
lake’s low gradient outlet channel continue to create a “natural” summer storage scenario 
from July onwards.  In 2008, 2009, and 2010, DFO and BCCF installed a beaver baffle box and 
15 cm diameter pipes in the dam (see Figure 13 for dates) to affect an “emergency” release of 
water to downstream fish habitat.  Without intervention, outflows would dwindle down to a 
range of 5 - 10 L/s in late summer, as witnessed in 2011 when no pipes were installed. 

 
Figure 13.  Brannen Lake water levels, August 12, 2008 to December 12, 2011, relative to the natural 
outlet invert (76.20 m geodetic) and proposed top storage elevation (76.50 m geodetic). 
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The station’s results also build a case that Brannen Lake levels have, in recent years, 
consistently been elevated towards the proposed 30-cm top storage level by early July.  This 
data set should prove useful in further discussions with stakeholders, as lake level conditions 
recently experienced are, during much of the summer, proximate to what might be expected 
should a water storage project be approved and implemented. 
 
In August 2011, BCCF and DFO sub-contracted LGL Ltd. to analyze historic WSC hydrometric 
data for Millstone River and 2010 flow-habitat data collected by BCCF, and write a report 
describing the effects of potential flow augmentation on streamflow and habitat suitablility.  
Summary and conclusions of the report (Gaboury and Kehler 2012) have been inserted below: 
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These results have been assessed by DFO, and, during a March 20, 2012 meeting, the agency’s 
management, including OHEB Area Chief A. Silverstein, re-confirmed their support of the 
storage project. 
 

3.7 South Englishman River – Shelton Lake 

 
In 2011/12, BCCF maintained lake level and river flow stations, but focused on analysis and 
reporting of storage feasibility results to date for the South Englishman River’s Shelton Lake.  
In June 2012, BCCF released the results of storage feasibility work since 2007.  Please refer to 
the report, Englishman River Storage Feasibility – Shelton Lake Option and its appendices 
(Craig 2012; previously submitted to PSC) for extensive and detailed reporting.  The following 
is cut from the Discussion/Summary section of the report and provides a broad summation of 
project results: 
 

Following examinations since 2007 of the Englishman River and its tributaries, the South 
Englishman River offered the greatest potential for storage-related fish habitat 
improvements. Hydrographic records and modelling since 2008 have indicated mean 
annual discharge (MAD) in the South Englishman above Centre Creek is 2.75 m3·s-1, and 
that low flows in summer often drop to less than 0.027 m3·s-1.    Small scale storage at 
Shelton Lake (e.g., 1.4 m) has the potential to increase base lows in the lower South 
Englishman by close to an order of magnitude in normal years, from near 1%MAD 
(severely degraded spawning and rearing habitat) to 10%MAD (fair spawning and 
rearing habitat; Boom and Bryden 1994).  Under a 1:10-year low flow condition (i.e., 10-
year drought), 5%MAD could be maintained with this same volume of storage (KWL 
2012).  These improvements to base flow represent significant insurance against more 
frequent and severe droughts predicted with climate change. 
 
Consultation around potential storage feasibility commenced in 2006 and has occurred 
regularly with provincial and federal fisheries agencies; landowners; Snaw-Naw-As First 
Nation; local streamkeepers, environmental stewards and anglers; as well as local 
governments and their water utility partnerships, the AWS and the Englishman River 
Water Service (ERWS).  Stakeholders have been generally supportive, though the 
outcomes of feasibility work presented here have yet to be fully considered by some.  
Consultation has led to a good working relationship between BCCF and AWS operators, 
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and greater success in using preliminary, in-season WSC data to manage Arrowsmith 
Reservoir releases and supply minimum fisheries flows in the lower Englishman. 
 
Given current plans of the ERWS to “expand the joint venture drinking water supply 
system with a new surface water intake and water treatment plant along the 
Englishman River” (http://www.arrow smithwaterservice.ca/future_plans.asp, accessed 
May 2012), water regulators and/or fisheries agencies may require compensation for 
impacts to Englishman mainstem habitat related to moving the intake upstream of its 
current location at Turner Road, 500 m above tidewater7.  Such a move requires a 
license amendment and would potentially transfer the extraction of over 0.6 m3·s-1 (see 
Section 1.1) from mainstem summer flows to a point 2.7 km further upstream, and 
during periods when minimum fisheries flows of 1.6 m3·s-1 are already difficult to 
maintain with existing storage.  Accordingly, building or annually operating streamflow 
augmentation infrastructure such as Shelton Lake storage is presumably one of a 
number of potential options ERWS could consider as compensation for the intake move, 
assuming it is required to undertake it. 
 
From the perspective of local environmental impacts, proposed storage at Shelton Lake 
was predicted to have minimal long term consequences to plant communities, 
amphibian populations, birds or small mammals.  No red-listed species or communities 
were identified at Shelton Lake, and forecasted impacts to other less common or 
sensitive species were thought to be easily mitigated. Surveys for culturally modified 
trees are still required.  Should a construction project proceed, potential construction-
related impacts would have to be identified and mitigated appropriately. 
 
Shelton Lake water levels were shown to reach their low point in September each year, 
at elevations of 10-24 cm above the suspected natural invert (elevation: 549.00 m 
geodetic).  The maximum documented water level fluctuation occurred in 2009 and 
equalled 1.12 m.   
 
Based on the most recent provincial evaluation in 2006, Shelton Lake’s fish population 
was a monoculture of small (mean=24 cm) Rainbow Trout, mostly a product of annual 
stocking of hatchery produced fish since 1990.  Following the 2006 evaluation, the 
province believed the stock to be at high density and “stunted”, and cancelled further 
stocking.  Observations during our study confirmed an abundance of small Rainbow 
spawning in May in the outlet, Shelton Creek.  Accordingly, fish passage to 
accommodate adult and juvenile-size trout would be a pre-requisite in any further weir 
designs. 
 
As discussed above, KWL’s hydrological  analysis indicates average year base flow in the 
South Englishman River above Centre Creek could be increased to 10% MAD (i.e., 0.275 
m3·s-1) with 1.4 m of storage at Shelton Lake.   Amounting to an increase of at least 0.200 
m3·s-1 over normal base flows, this additional water would enter the mainstem 
Englishman River and contribute to meeting target minimum fish flows in the lower 
river (currently 1.6 m3·s-1 at WSC Stn 08HB002).  This operational benefit and the 

                                                 
7 As of spring 2012 and to our knowledge, impacts associated with moving the intake have yet to be 
identified. 
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associated fish habitat improvements in the mainstem are over and above 
improvements in fish habitat quantity and quality identified in the South Englishman 
River. 
 
Though 10% MAD is achievable in South Englishman River in normal years with 1.4 m of 
storage on Shelton Lake, KWL’s analysis indicated that closer to 5.0 m of storage would 
be required to maintain this target flow during a 1:10-year drought.  Amounting to four 
times the lake’s natural fluctuation, such flooding would be significantly more than 
what was conceptualized at the outset, have larger (and unstudied) environmental 
impacts, be well outside project scope as defined to funders of BCCF’s storage feasibility 
work, and likely involve substantial compensation to landowner TimberWest for the 
associated loss of working forest land base.  Most importantly, the relatively small 
catchment of Shelton Lake can only guarantee re-filling 2.0 metres of storage annually 
while maintaining minimum fish flows downstream during storage acquisition. 
 
At the conceptual level, preliminary cost estimates range from $1.3 to $1.7 million for a 2-
m dam storing up to 764,000 m3 of water at Shelton Lake.  Given the estimate’s 30% 
contingencies and that design criteria for High consequence dams were used8, future 
costings would be reduced once a Low consequence classification is confirmed and 
design criteria altered accordingly. 
 
Annual operation requirements would be subject to dam classification and level of 
automation.  BC Dam Safety Regulations require site surveillance for dams classified 
Significant or Low Consequence to occur monthly or quarterly, respectively, during the 
dam operation period (http://www.bclaws.ca/EPLibraries/bclaws_new/document/ID/ 
freeside/10_44_2000, accessed May 2, 2012).  Given any dam on Shelton Lake would not 
be operated from late fall through to early spring (i.e., no active storage; 
inflows=outflows), annual operation would potentially require a two-person crew to 
commence storage acquisition mid-April, visit the site every two weeks until full storage 
is achieved (likely mid-June), and then monthly through September.  Using dataloggers, 
hydrometric records would be required to document releases from Shelton Lake.  A 
hydrometric station on lower South Englishman River operated spring through fall 
would enable managers to monitor conditions and maintain flow targets based on 
available storage and climate conditions.   
 
Hydrological advantages of a low-head structure at Shelton Lake are further discussed 
in KWL’s 2012 memorandum. 
 
From the anadromous fish habitat perspective, surveys documented an aggregate 
35,055 m2 of fish habitat available in the South Englishman River under a base flow 
condition (0.6%MAD).  Flow transect-based modelling showed that an increase in flow 
from 1.0%MAD (typical base condition) to 5.0%MAD – the minimum discharge 
maintained with 1.4 m of Shelton Lake storage even in a 1:10-yr return period drought – 

                                                 
8 Design criteria for HIGH consequence dams include 1) Inflow Design Flood 1:3,000-yr return period 
event, 2) minimum freeboard such that no overtopping occurs for 95% of waves generated by the 2-yr 
wind event at the maximum water level during the IDF, and 3) Maximum Design Earthquake is the 
1:2,500-yr return period event. 
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increased available riffle and glide habitats by 9,590 and 3,460 m2, respectively.  An 
increase of 1.0 to 10.0%MAD – achievable in normal years – resulted in a gain of more 
than 18,000 m2 of high quality riffle and glide habitats. Analysis of depth/velocity 
conditions relative to HSI curves confirmed that current base flows are highly unsuitable 
for stream rearing salmonids and generic aquatic insects, and that order-of-magnitude 
increases in habitat suitability occur with flow augmentation to 10%MAD.  Similar 
habitat benefits from flow augmentation would no doubt be realized by resident trout 
stocks occupying the South Englishman’s 15 km of stream length above the barrier. 
 
In 2001, 2008 and 2009, results of juvenile standing stock density sampling in the South 
Englishman’s anadromous reaches varied but suggested that Coho were close to, or at, 
habitat capacity.  Results were similar for Steelhead fry, despite the fact that brood year 
peak adult abundances appeared relatively low during provincial/BCCF snorkel surveys.  
These observations tend to support the conclusion that, in the South Englishman River, 
the amount of summer rearing habitat is the most significant limiting factor to fish 
production. 
 
Using the most recent observed densities of Coho and Steelhead fry in the South 
Englishman (2008, 2009 cohorts), we estimated that additional wetted riffle and glide 
habitats created through base flow changes from 1.0 to 10.0%MAD would support over 
13,000 additional wild fry (10,200 Coho, 2,860 Steelhead) through the summer rearing 
period.  An estimated 1,320 Steelhead parr would also be supported in the additional 
riffle habitats resulting from the same flow augmentation.  
 
The capacity of existing habitats to support fish rearing under base flow conditions 
would improve substantially under an augmented flow regime.  Better hydraulic 
characteristics (water depths, velocities) would increase cover, generate greater 
aquatic invertebrate production and increase dissolved oxygen levels. There are unlikely 
to be any significant stream temperature benefits from flow augmentation – the mid-
summer documented 3-4oC drop in water temperature between Shelton Lake and South 
Englishman above Centre Creek stations was more likely influenced by stream canopy 
and channel aspect and morphology, and largely unaffected by discharge.  

 
BCCF continues to operate the Shelton Lake level station as well as the South Englishman 
River above Centre Creek flow station to bolster hydrometric data supporting decision-making 
around a potential storage project in this sub-basin. 
 
As of this writing, DFO is reviewing Arrowsmith Water Service’s application to move its 
domestic intake on the Englishman River 2.7 km upstream of its current location.  Once 
habitat impacts associated with this application are identified, compensation options may be 
considered and could include flow augmentation such as the Shelton Lake option. 
 

3.8 Tsolum River – Wolf Lake 

 
In 2011/12, BCCF continued to work with DFO and the Tsolum River Restoration Society 
(TRRS) to improve Wolf Lake level and streamflow data collection, analysis, reporting and 



Water Storage Feasibility on East Coast Vancouver Island (2011/12) 

BC Conservation Foundation, June 2012  23 

management in the Tsolum River watershed near Courtenay, BC.  Readers are encouraged to 
review last year’s report, Water Storage Feasibility on East Coast Vancouver Island (2010/11; 
Craig and Kehler 2011) for more detailed background. In November 2011, BCCF circulated the 
following summary of the 2011 augmentation season on the Tsolum River: 
 

• WSC/BCCF personnel measured flow throughout the spring and summer on the Tsolum 
River at the Rees Bridge station site.  Reported deviation of discharge (i.e., graph-
reported on WSC real-time website) away from actual values was significant (Figure 14), 
increasing from -17% in May, to -33% in July, to -40% in early August, to -69% in mid-August 
(Curve #49).    

• On August 23, 2011, WSC switched to a new curve (Curve #50; Figure 14), reducing the 
deviation value required to correct new real-time data to -7%.  They applied this new 
curve to stage data dating back to February 2011, meaning any graph brought up on 
their site after August 23 reflected more accurate interpretations of discharge from 
February on, across the range of flows, especially the low flows of early-mid August .  
 

 
Figure 14. Preliminary WSC Tsolum River discharge data for summer 2011, showing in-season 
difference between web-indicated flow used by Wolf Lake storage managers and actual discharge 
prior to a new stage-Q curve being used. 
 

• The lowest (preliminary) discharge reported by WSC during the summer was 0.52 cms 
(18.4 cfs) on August 31 (stage=0.850 m; Figure 15). 

• Little to no rain fell in August (Figure 16). 

• Slightly lower discharges did occur than what was reported (e.g., September 6; Figure 15 
red line).  This is evident because of the lower stage data recorded (0.839 m), but the 
website was not converting stage data to discharge at that time. 

• Of note: no rain fell September 6 or 7, but river stage increased 1.6 cm over 9 hours in 
the early morning of the 7th (Figure 17).  This must have been the product of a Wolf Lake 
gate adjustment by DFO on the afternoon of September 6 (…”we opened the valve to 7 
(from 6); increasing…water level at the gauge 100m d/s of the dam…from 0.67 to 0.75. 
This equates to a discharge increase from about 16cfs to 20cfs” – S. Ord, A/Enhancement 
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Technician, Puntledge Hatchery, pers. comm.).  Given the Curve #50 table data, this 
increase in stage height easily translates to an increase in flow of 4 cfs (though the 
bottom end of the curve is likely less accurate).  This suggests that a release increase of 
4 cfs at Wolf Lake (over a base of 16 cfs) did in fact materialize on the lower Tsolum in 
~12 hours as an increase of ~4 cfs.  

 

 
Figure 15.  Preliminary Tsolum River flow and stage data, from WSC website. 
 

 

 
Figure 16. Preliminary flow data (corrected) suggests targets were exceeded, though the record is 
incomplete. 
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Figure 17. Preliminary WSC stage data, Tsolum River, September 6-7, 2011.  This height increase 
appears to have been caused solely by an increased release at Wolf Lake on the afternoon of 
September 6. 

 

• Once the discharge record is reviewed and approved by WSC, minimum flows that 
occurred during summer 2011 can be confirmed. 

• It was a wet fall.  138 mm of rain fell between Sepyember 20-26, elevating the Tsolum 
and partially recharging Wolf Lake. Mean long term rainfall for Comox in September is 
45 mm. 

 
Wolf Lake: 

• Wolf Lake levels (Figure 18) remained high through July due to extended 
snowpack/runoff and a cool summer.  Releases commenced August 2 (1st day following 
long weekend) with 1.5 cms (53 cfs) corrected flow at WSC (Rees) Station.  The gate was 
opened to release an additional 9 cfs over the base spill (L. Frisson, Puntledge Hatchery, 
DFO, pers. comm.).  Given corrected Tsolum River discharge exceeded 10%MAD through 
the first week of August, there may have been an opportunity to delay releases and save 
storage.  This option could be considered in future for “wet spring/early summer” 
scenarios. 

• DFO discovered their levelogger battery had died – it was replaced August 17.  Three 
lake levels were recorded manually prior to August 17.   

• Levelogger data between September 10 and October 16 were lost (S. Ord, 
A/Enhancement Technician, Puntledge Hatchery, pers. comm.).  Through this period, 
levels were recorded manually during site visits only.  

• Based on manually recorded data, Wolf Lake levels bottomed out at 6.17 ft on 
September 22. 



Water Storage Feasibility on East Coast Vancouver Island (2011/12) 

BC Conservation Foundation, June 2012  26 

 
Figure 18. 2011 Wolf Lake levels relative to FSL, historic records, zero live storage, and guidelines 
including the end-of-season target, also known as the “Rimmer Level”. 
 

With PSC funding, BCCF sub-contracted Gooding Hydrology (Saltspring Island, BC) to develop 
an inter-active data tool for DFO staff to use to better manage Wolf Lake releases.  Because 
of the remoteness and lack of automation at Wolf Lake, the need of a field-level release 
management tool was identified during stakeholder meetings in spring 2011.  Field-use of the 
resulting spreadsheet on a laptop now allows DFO staff to input storage, gate setting and 
downstream stage data on-site, and immediately update storage forecasts relative to end-of 
season targets and limitations. BCCF will continue to work with DFO and TRRS in 2012 to fine 
tune the use of storage and maximize its benefits to Tsolum River stream-rearing salmonids. 
 
 

3.9 Salmon River – Tlowlis and Paterson Lakes. 

 
Though Tlowlis and Paterson Lakes in the Salmon River (Kelsey Bay) watershed were 
identified as moderate priority storage feasibility sites, no activities occurred in 2011/12. 
 
 

3.10 Keogh River - Keogh and O’Connor Lakes 

 
Storage feasibility at Keogh and O’Connor lakes in the Keogh River watershed has continued 
since initial studies and monitoring started in 2007.  Background and initial results are 
discussed in Craig and Kehler (2009) and Craig (2011).   
 
BCCF continued to collect data at the new permanent hydrometric station on lower Keogh 
River, installed with provincial support at the concrete resistivity sill.  With PSC support, NHC 
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Ltd. was contracted to finalize the rating curve for this station (NHC 2012), so past and future 
stage data can be converted to a discharge record, comparisons to fisheries flow targets can 
be made, and the need for further flow augmentation better assessed. 
 
Lake level stations at Keogh and O’Connor lakes continued to operate, were downloaded 
and data added to existing records.  Further storage feasibility work at O’Connor Lake will be 
focused on discussions with the primary landowner (Western Forest Products) to confirm 
their support. 
 
At Keogh Lake and as part of a separately funded storage implementation project (that 
stemmed from this project’s previous feasibility work), final weir modifications occurred 
including: 

• moving and re-anchoring log boom back upstream, away from fishway entrance, 

• installing rip rap protection on LB downstream of weir abutment (recommended by 
G. Hill, P.Eng, NHC Ltd.), 

• cutting slots for the 9th stoplog in each concrete abutment, 

• welding extensions to all stanchions, 

• installing pre-fab’ed low level gate valve assembly in Bay #1 next to fishway, 

• installing a 1 metre staff gauge on the lake side of the fishway pony wall, with 
0.00=sill elevation. 

 

3.11 Quatse River – Quatse Lake 

 
The objective of work in Quatse River near Port Hardy is to develop operational procedures 
to consistently supply adequate releases from Quatse Lake licensed storage to facilitate 
spring Sockeye migration to the lake, and, for the rest of the summer, provide the best 
possible rearing conditions for juvenile salmonids in the 10-km long mainstem below the lake. 
 
In 2011/12, work focused on a migration study designed to inform agencies and stakeholders 
of the system’s Sockeye stock’s stream flow requirements for successful migration.  This 
small but important stock is known to return in May and June and use cool hypolimnetic 
water at depth in Quatse Lake to successfully over-summer prior to spawning. 
 
BCCF worked with DFO, Kwakiutl First Nation (KFN), Northern Vancouver Island Salmonid 
Enhancement Association (NVISEA) and local consultants to PIT tag adult Sockeye in the 
lower river and monitor their upstream progress into the lake relative to stream flows.  
Already evaluating sockeye returns using a DIDSON counter, DFO, KFN and NVISEA were 
easily able to add a tagging component to bio-sampling conducted during their spring 
enumeration.  BCCF established temporary water leveloggers in two locations: beneath the 
Byng Road bridge in the lower river just above the DIDSON/tagging site, and beneath the 
Coal Harbour Highway bridge in the upper watershed, 2.7 km downstream of Quatse Lake 
proper (a wetland extends downstream of Quatse Lake dam for about 1 km, making a flow 
station impractical in that reach). 
 
With PSF support, BCCF contracted Instream Fisheries Research Inc. (N. Vancouver) to install 
and operate a resistivity counter at the Quatse Lake fishway, and two PIT antenna stations, 
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one at river kilometer 4.9, and one immediately downstream of the Quatse Lake dam.  A 
draft report for the spring 2011 study has been circulated by Instream (Mitchel and 
McCubbing 2011, draft), and the study is being repeated in 2012.  A final report will provide 
confirmation of minimum flows required by Quatse River Sockeye to reach the lake, and 
enable best management of licensed storage for both migrating adults and rearing juveniles. 
 

4.0 Summary 
 
Table 2 provides status of sites identified as high and moderate priority by BCCF in its 2011 
detailed proposal form submission to Southern Boundary Restoration and Enhancement Fund. 
 
Table 2.  Status of watersheds/sites identified in the PSC proposal and examined for storage feasibility or 
operational improvements. 
Watershed 
(Site) 

Priority Status 

Sooke 
(Charters River) 

High Feasibility essentially complete (operating agreement between CRD and DFO 
pending).  Successful operation of new diversion infrastructure, summer 2011.   

Craigflower 
(Thetis Lake) 

High Feasibility well advanced.  BCCF continues to operate lake level and stream flow 
stations. Year 1 (2011) trial release of water successful.  Year 2 trial now 
underway.  CRD to amend their water license in fall-winter 2012, provided Year 2 
trial is also successful. 

Craigflower 
(Pike Lake) 

Mod Local stakeholder group is working independently with Pike Lake landowner to 
siphon beaver-impounded water.  No requirement for BCCF support to date. 

Millstone 
(Brannen Lake) 

High Feasibility largely complete; hydrometric and habitat study completed (LGL 
Ltd).  Water license proponent (DFO) recently re-confirmed.  Landowner 
support still being sought.  BCCF continues to operate lake level station. 

Englishman 
(Shelton Lake) 

High Feasibility complete and reported on June 2012.  Further progress dependent 
upon fish agency reviews of AWS’s application to move City of Parksville’s 
domestic intake 2.7 km upstream of its current location (the future operation of 
Shelton Lake storage, should it be built, is a possible compensation project). 

Courtenay 
(Wolf Lake) 

High 2011 was first year of operating Wolf Lake storage under new guidelines 
developed by Tsolum Augmentation Committee.  In 2012, BCCF to work with 
Tsolum River Restoration Society and DFO to fine tune these guidelines and 
their implementation.  Following strategic meetings in spring 2012, TRRS now 
ranks water issues as their highest priority. 

Salmon 
(Tlowlis/ 
Paterson lakes) 

Mod No work was undertaken at these sites. 

Keogh 
(O’Connor Lake) 

High Storage feasibility ongoing.  Permanent hydrometric station on lower Keogh 
River established with completed rating curve.  O’Connor Lake storage requires 
further landowner consultation/support. 

Quatse 
(Quatse Lake) 

Mod Improvements to the use of existing storage are ongoing.  2nd (last) year of 
study of Sockeye migration relative to stream discharge now underway – will 
be combined with 2011 results to identify releases required for spring-returning 
Sockeye to reach Quatse Lake, and the proportion of licensed storage that can 
be dedicated to in-stream rearing through the summer.    

 
Funding from Pacific Salmon Commission – Southern Fund remains critical to developing 
these storage projects to completion. Supported by the provincial Living Rivers Trust created 
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in 2006, the Living Rivers-Georgia Basin/Vancouver Island program continued to support 
Water for Fish projects in 2011/12, but at a reduced rate compared to previous years.  In May 
2012, the Honourable Don McRae announced $1M further support for the Living Rivers Trust 
Fund.  A portion of these resources will continue to support further storage feasibility and 
implementation in 2012.  Though multi-year funding from the provincial Habitat Conservation 
Trust Fund ended March 31, 2012, BCCF plans to submit proposals for individual sites nearing 
or at implementation stages. 
 
BCCF continues to work with partners to share project costs where possible and promote the 
value of water conservation and summer streamflow improvements or maintenance in the 
face of climate change.  First Nations, streamkeeper and NGO groups, regional districts, 
municipal governments and fisheries agencies continue to be invaluable in supporting this 
work. 
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