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Executive Summary 
 
In 2012/13, BC Conservation Foundation (Nanaimo, BC) completed the fifth year of PSC-funded 
feasibility assessments to improve base flows for rearing salmonids in prioritized east coast 
Vancouver Island streams.  Work focused on five high ranking sites between Victoria and Port Hardy 
that had seen significant progress since 2007/08 and where feasibility was close to completion. 
 
As a result, feasibility was completed at three sites including Thetis Lake (Craigflower Creek) near 
Victoria, Shelton Lake (Englishman River) near Parksville, and Wolf Lake (Courtenay River) near 
Courtenay.  The first and last of these advanced to implementation phases in 2013.   
 
Since 2007, a total of 43 sites in 23 watersheds were considered or examined.  Including those sites 
completed and reported on herein, feasibility was concluded at 12 sites, seven of which have 
advanced to implementation and/or construction. 
 
Most projects involved new or existing water storage in headwater lakes.  Projects ranged from 
relatively small, undeveloped sites to fully developed hydro dams.   Positive outcomes included 
releases from storage sites where none were occurring, as well as strategic operational 
improvements to existing facilities.  A diversity of willing partners and long term funding were crucial 
to success.  Provincial water licensing requirements and policy were not always supportive of fish 
conservation flows.  This was despite public feedback to the ongoing provincial Water Act 
Modernization process that supported conservation flows for fish.  Making the case to senior 
governments to become license proponents was challenging in light of budgetary restraint.  
Securing capital for larger new projects remained particularly difficult due to the poor economic 
climate since 2008. 
 
Several other projects at varying levels of progress are discussed.  
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1.0 Introduction 
 
With increasing urban development, forestry, agriculture and extractions for domestic and other 
purposes, flows in east coast Vancouver Island (ECVI) rivers that support stream-rearing salmonids 
during summer and early fall are increasingly threatened.  Similarly, studies suggest climate change-
related impacts to stream flows are already occurring and will increase.  Such impacts are likely to 
include decreased snowpack runoff and droughts with greater intensity and duration. 
 
Based on numerous studies, the Climate Impacts Group based in Seattle, WA, states: 

“…Global warming's expected impact on PNW climate includes many negatives for PNW 
salmon. Increased winter flooding and decreased summer and fall streamflows, and elevated 
warm season stream and estuary temperatures will clearly degrade in-stream and estuarine 
salmon habitat in the PNW. These changes will likely cause severe problems for the salmon 
stocks that are already stressed from already degraded freshwater and estuarine habitat…”  
(http://cses.washington.edu/cig/pnwc/pnwsalmon.shtml, accessed May 28, 2013) 

 
In 2006 with funding from its Living Rivers – Georgia Basin/Vancouver Island program, BC 
Conservation Foundation (BCCF) commenced work on the feasibility of improving base flows in 
prioritized ECVI streams.  Major construction on a related project at Cameron Lake, headwaters of 
the Little Qualicum River near Qualicum Beach, had just been completed, with several partnerships 
including both fisheries agencies contributing to its success.  Partners agreed that, in light of recent 
trends described above, stream flow security was as high a priority as any other type of habitat 
rehabilitation project, possibly the highest.  Examples of this philosophy are widespread, such as in 
the Cowichan watershed where the Cowichan Recovery Plan (LGL 2005) determined water flow 
issues were the highest priority of identified habitat recovery strategies.  
 
BCCF applied to the Pacific Salmon Commission – Southern Fund for ECVI storage feasibility support, 
and received the first of five years of funding in 2007/08.  Since then, BCCF has examined the 
feasibility of augmenting summer base flows in key streams on ECVI and, to a lesser extent, on BC’s 
Sunshine Coast.   Projects have included 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.  Several projects have 
advanced to implementation stages and are now being monitored.  Annual reports on the first four 
years of storage feasibility (Table 1) form appendices A through E (under separate cover) of this 
report.  Though PSC funding was suspended in 2009/10 due to market conditions, feasibility work 
continued using other funding – progress reporting for the Habitat Conservation Trust Foundation 
for 2009/10 is included to provide continuity. 
 
Table 1. Reporting to date of BCCF’s storage feasibility work on ECVI. 
Year # Fiscal Report Title 

1 2007/08 Project Update - Water Storage Feasibility on East Coast Vancouver Island, 2007 

2 2008/09 Water Storage Feasibility on East Coast Vancouver Island 

 2009/10 ECVI Water Storage Feasibility (report prepared for HCTF) 

3 2010/11 Water Storage Feasibility on East Coast Vancouver Island 

4 2011/12 Water Storage Feasibility on East Coast Vancouver Island 

5 2012/13 Water Storage Feasibility on East Coast Vancouver Island (this report) 
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Feasibility work continued in partnership with Fisheries and Oceans Canada (DFO), Ministry of 
Forests, Lands and Natural Resource Operations (MFLNRO), Ministry of Environment (MoE), First 
Nations (FN), local regional districts, municipal governments, landowners and area streamkeepers.  
In Year 5 (fiscal 2012/13), work focused on sites in five high priority ECVI watersheds (sites): 
Craigflower (Thetis Lake), Millstone (Brannen Lake), Englishman (Shelton Lake), Courtenay (Wolf 
Lake), and Quatse (Quatse Lake).  Three other sites identified in the 2012/13 proposal to PSC as 
moderate priorities, Craigflower/Pike Lake, Salmon/Paterson Lake, and Keogh/O’Connor Lake, 
received little to no investigation.  Given the trend of decreasing funding for storage feasibility, this 
was a conscious decision to focus work on projects nearing completion.  As proposed, work centered 
on 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. 
 

2.0 Methods 
 
Project methodology remained largely unchanged from previous years.  The following text in italics 
was adapted 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 was paramount for project success and efficiency.  As sites were identified and preliminary 
concepts developed, notional support from stakeholders would trigger further feasibility assessments 
such as detailed engineering surveys and biological assessments to quantify potential fish production 
benefits. 
 
Project success required 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 led to requests for 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.  
 
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.  For the five sites focused on in 2012/13, these evaluations had 
been previously completed for the most part. 
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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, final reporting 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 five sites (Figure 1) from Craigflower Creek 
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 2012/13. 

 
Figure 1.  ECVI water storage sites focused on in 2012/13. 
 

3.1 Craigflower Creek – Thetis Lake  

 
In 2008, storage feasibility work commenced on Thetis Lake in the Craigflower Creek watershed near 
Victoria (Figure 1).  With a storage dam and release infrastructure in place at Thetis Lake Regional 
Park, all that was needed was a change of purpose in the Capital Regional District’s (CRD) water 
license to allow for conservation releases, a key administrative step that had been overlooked in the 
early 1980s when the dam was last modified.  The original license allowed storage only for “land 
improvement”.  
 
From the political perspective, changing the water license looked more than possible – CRD Park’s 
own management plan for Thetis Lake proposed to “…continue to work with the Ministry of Water, 
Land and Air Protection to monitor water levels, maintain water control structures and release water 
from Thetis Lake to enhance conditions for salmon and trout in the Craigflower Creek system” (CRD 
Parks 2004). 
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Early work focused on clarifying the flow sensitive nature of Craigflower Creek, making the problem 
known to CRD and stakeholders, and collecting background and baseline data.  The problem was 
clear despite a lack of recent hard data – a number of reaches of lower Craigflower Creek were 
largely drying during late summer, leaving only isolated pools with high densities of Coho and 
Cutthroat juveniles.  A Water Survey of Canada data set from 1974 to 1981 confirmed that flows in the 
lower river near Talcott Road dropped to zero on several occasions from June to September.  In June 
2010 and in partnership with Esquimalt Anglers Association (EAA), BCCF installed a semi-permanent 
hydrometric station on lower Craigflower Creek that continues to provide data verifying the 
effectiveness of releases from Thetis Lake. 
 
Environmental impact assessments of additional drawdown in Thetis Lake predicted no significant 
effects on macroinvertebrates, amphibians, reptiles, turtles, birds, and mammals (Ovaska et al. 2010), 
or on littoral plants and plant communities (Fairbarns 2010).    
 
Consultations and updates occurred regularly with CRD, the fish agencies (DFO, MFLNRO), Songhees 
First Nation and EAA.   
 
In both 2011 and 2012, summertime trial releases of water were undetaken to confirm the 
downstream benefits and examine, in real-time, the effects of lower than normal water levels in 
Thetis Lake.  Baseline data indicated that, on average through a summer/fall season, the lake 
dropped approximately 30 cm from full storage level due to evaporation and natural losses.  The 
release project’s effect would be to increase the drop to no more than 47 cm by Labour Day (first 
Monday in September), and no more than 74 cm by season end (October 31).  Over the two seasons, 
BCCF provided technical oversight and training to CRD Parks staff operating the valve.  Effects on the 
lakeshore habitat were inconsequential, and no adverse feedback was received from the public using 
the park.  Substantial downstream benefits were confirmed, with an estimated 3,525 m2 of additional 
rearing habitat available in the eight affected reaches due to releases (Figure 2).  By applying local 
historic fish density data to the increased area estimate, we calculated that over 6,300 wild Coho and 

Cutthroat juveniles could be 
supported by the additional 
habitat.  This does not include 
hydraulic suitability 
improvements to existing 
habitats (proven out by flow 
transect data collected in 
2010), or the larger 
productivity improvements 
(i.e., macro-invertebrates) 
associated with season-long 
stream connectivity that the 
releases support. 
 
 
Figure 2.  Estimated Coho and 
Cutthroat rearing habitat in 
Craigflower Creek, by reach.  
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Through July 2012, chronic plugging of the outlet valve at Thetis Lake occurred due to a combination 
of factors including dog swimming that mobilized debris immediately upstream of the valve, a partial 
clean out of debris that left the remainder more apt to dislodge and travel to the valve, and possibly 
beaver activity.  Installation of a temporary debris cage around the outlet valve eliminated the 
problem and allowed for a trouble-free release for the balance of the season.  With DFO engineering 
assistance, a permanent debris cage was designed and installed in early 2013.   
 
Given minimal release-related impacts and public objection to date, and the habitat benefits 
described above, the CRD and stakeholders were in agreement that the release strategy used over 
the two trial years was appropriate.   
 
In February 2013 and in response to a CRD request for a third year of trial releases under Section 8 of 
the Water Act (Short Term Use of Water), the Province suggested that a water license amendment 
would be the more suitable authorization to secure rights to regulate flow downstream of Thetis 
Lake.  Accordingly, BCCF worked with CRD to submit an appropriate amendment request, including 
specific criteria on minimum and maximum flows, release timing, and minimum lake levels.   
 
In May 2013, the Province issued the water license amendment for Thetis Lake (Appendix F).  On 
behalf of CRD, BCCF’s review of the new license identified errors/omissions that were being 
addressed by the Province at the time of writing.  However, consultations with the Province have 
confirmed that a minimum release flow will not be included in the license.  The license will allow for 
annual releases for conservation of up to 15 L/s between May 1 and December 31, but the Province 
opted to omit a 2 L/s minimum release despite CRD’s request for it.  The Province cited costs it may 
incur associated with regulating a minimum release, and its philosophy to leave management of 
flows to the proponent where possible (P. Marquis, Assistant Regional Water Manager, MoFLNRO, 
Nanaimo, BC, pers. comm.). 
 
There are risks, for both the fish and CRD, associated with having no minimum flow criteria in the 
water license.  In that the license only specifies the maximum that may be released, it effectively 
allows CRD to close the valve at any time, or release nothing all season.  In the case of a valve closed 
mid-season, downstream fish losses could and likely would occur – a potential black eye for CRD 
Parks.  If the valve is simply not operated for a season, many of Craigflower Creek’s reaches would 
shrink and/or partially dry as they have prior to 2011, dropping annual productivity to pre-
augmentation levels and reversing progress towards achieving CRD Parks Management Plan 
objectives. 
 
This is not to suggest CRD does not intend to facilitate conservation releases now that their new 
license affords it.  On the contrary, both Management and Operations staff appear capable and keen 
to operate the valve as has been done during the past two trial years.  There simply remains a risk 
that, as happened in the 1980s and 1990s with no legal requirement, releases may be missed, 
sidelined or ignored as personnel retire and/or turnover occurs.  Local stewards and stakeholders 
should be able to assist in ensuring release continuity in future years.  In 2013, BCCF will continue to 
provide advice to CRD as they undertake their first year of “official” releases, and will work with 
project stakeholders to enhance the potential for long-term success. 
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3.2 Millstone River – Brannen Lake 

 
The headwaters of the Millstone River in Nanaimo, Brannen Lake (Figure 1) offers an excellent 
opportunity for small scale storage to augment summer flows in the 12.5 km-long mainstem.  The 
mainstem was made fully anadromous in 2007 via a bypass channel constructed around the historic 
barrier at river kilometer 1.4 (see NHC 2008). 
 
Water Survey of Canada data for the Millstone River confirm base flows are extremely low, with 
lowest mean monthly flows of 0.036 m3/s and 0.030 m3/s in August and September, respectively 
(Gaboury and Kehler 2012).  These represent values of 1.4% and 1.9% MAD at their station locations, 
respectively – an order of magnitude below the 10-20% MAD level considered to be “Fair 
spawning/rearing” for this system (Cook and Baldwin 1994). 
 
A successful flow augmentation project in 2008 at Westwood Lake, in one of Millstone’s sub-basins, 
now provides up to 9 L/s summer flow augmentation via a siphon over the lake’s primary dam. This 
flow enters the mainstem at river kilometre 4.4.  Though a substantial benefit to the lower river, 
significantly more flow augmentation is required to reduce fish Habitat Risk1 which currently varies 
from 0.73 to 0.95 at assessed mainstem sites (Gaboury and Kehler 2012). 
 
Storage feasibility work at Brannen from early 2008 through March 2012 is described in detail in 
previous reports (primarily Craig 2011).   
 
Progress in 2012/13 continued to be slow, with the focus on summarizing the state of the project for 
potential license holder DFO, and maintaining the lake level monitoring station.  With respect to the 
former, the following in italics is an abridged version of the update to DFO:  
 

Millstone River – Brannen Lake Storage Feasibility 
Overview & Status Update – February 2013 

 
BCCF Brannen Lake storage feasibility commenced in early 2008, on the heels of the Millstone River (Bowen 
Park) Fish Bypass Channel (2007), and as details were being finalized for construction of the Westwood Lake 
Siphon (2008).  These two projects were essentially led by DFO (M. Sheng) and closely linked, the latter 
supplying minimum flows through the summer to the former.  BCCF, using funding from its Living Rivers 
program and from PSC and HCTF, supported feasibility and/or construction of both projects. 
 
Given that Westwood storage improved – but by no means resolved – chronic low flow scenarios in the 
Millstone River, the idea of further enhancing base flow was fully supported by BCCF and MoE, as well as DFO.  
DFO had reviewed the rest of the watershed’s headwater lakes and ponds, and the next most logical site was 
Brannen Lake.   

 Largest lake in the watershed (108ha). 

 Natural lake level fluctuation is up to 2.08m (Aug 2008 to Jan 2013). 

 A small weir to store 0.3m of water would enable a release of 15-25 LPS for the driest ~3 months. 

 Good access to outlet and likely weir site ~10m upstream of Biggs Rd crossing. 

 Storage would benefit upper 8.7km-long reach below Brannen Lake, as well as the lower 4.4km-long 
“Westwood-enhanced” reach of the Millstone. 

 

                                                 
1 Habitat Risk is based on an analysis by T. Hatfield (pers. comm.), where the risks for fry and juveniles increase 
rapidly at flows <5% and <7% MAD, respectively.  A value of 1=maximum risk, while a value of 0=no risk. 
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In 2008, DFO confirmed they would be the water license proponent for storage at Brannen, and re-confirmed 
this annually through 2012. 
 
Since 2008, the following data sets and impact studies have been gathered/completed by BCCF in support of 
Brannen Lake storage development: 

 Historical lake surveys/stocking 

 Shoreline and stream channel property ownership 

 Hourly lake levels & temp, Aug 2008 to 2013, with observations of outlet beaver activity 

 Irregular winter lake levels 2001 to 2009 (Heinrichs) 

 Shoreline photo documentation at various levels (low to flood) 

 All relevant water licensing identified (lake and river) 

 Detailed RTK (Parallel Geo Services) and total station (NHC) lake outlet and stream channel surveys 
(2009) 

 For all potential strategies from 30cm top storage to 30cm bottom storage, the following reports 
were completed, posted on the BCCF website, and made known to landowners: 

o Aquatic Vegetation Survey and EIA (Warrington 2009) 
o Flora and Fauna EIA (Wind 2009) 
o Agricultural Impact of Proposed Water Storage (Rolston 2010) 
o Brannen Lake Storage Feasibility – Potential Effects on Water Levels (Powley 2010) 

 Terasen Gasline location/depth determinations (Williamson & Assoc. 2010) 

 Millstone River Flow Assessment Report (Gaboury & Kehler 2012) 
 

 
 
 
 
 
 
 
 
 
 
Upstream view of 
chronic beaver 
dam on Brannen 
Lake outlet 
channel (with 
temporary bypass 
pipes installed at 
right), located 20 
metres above the 
Biggs Road bridge 
and near the most 
likely storage dam 
site. 
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Consultations have been extensive, but slowed in 2012 to discussions between DFO and BCCF: 
DFO MoAg Landowners (48) NFN RDN NGOs

Date Residential 

(27)

Agricultural 

(17)

BC/Correction

s (2/1)

City of 

Nan (1)

4-Mar-09 Mtg Mtg Mtg (1 owner) Mtg (Corr) X Mtg

14-Apr-09 X

Mar-Apr-09 Telephoned ALL

May-09
Contact (Juan Moreno, 

Joe Seward)

12-Jun-09 X

Jun-09 X (Corr)

20-Jan-10 X

Jan-10 Letter to ALL X

22-Jan-10 PRESS RELEASE

26-Jan-10 A-CHANNEL TV aired; SHAW TV aired; NANAIMO DAILY NEWS article; NANAIMO DAILY BULLETIN article; THE WOLF radio interview

Jan-Feb-10
Phone calls or On-sites re 

Letter

13-May-10 X
Letter req'ing Support 

from C&C

6-May-10 Mtg X
MS/MK invited to C&C 

(pushed off agenda)

5-May-10 X (Lorraine Littlefield)

15-Jun-10 X

17-Jun-10 Support rec'd

18-Jun-10 On-site
Site Tour (Chris Good, 

Juan, Joe)
PP to NF&G

Jun-10 X

21-Jul-10 On-site

29-Jul-10 Letter

21-Sep-10 Mtg

13-Oct-10 X (Chris Good)

25-Oct-10 X
Letter req'ing Support 

from C&C

8-Nov-10 Mtg

15-Nov-10 Support rec'd

17-Nov-10
NF&G 

support rec'd

25-Nov-10
IWFF support 

rec'd

29-Nov-10 Mtg

7-Dec-10 X

1-Jan-11 Support Form mailed out X

Jan-10
Phone calls or On-sites re 

Support Form
X (Chris Good)

6-Jan-11 Mtg Mtg (Corr)

13-Jan-11 X

14-Feb-11
Support 

Rec'd

4-Apr-11 X

7-Apr-11 Mtg

May-11 X (Chris Good)

Jun-11
Marquis 

Letter

X (Chris; NFN C&C can't  

issue any letters)

20-Mar-12 Mtg

Summer '12
On-site 

(TR,AS,AT)

22-Oct-12 Mtg

MNRO & 

MoE

 
 

Generally, progress has slowed since 2011 because of concerns from agricultural interests and WSD’s ruling out 
of certain storage strategies.  As recently as October 2012, DFO has re-stated its willingness to be the water 
license proponent if issues can be overcome. 
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Key issues: 

1. Agricultural property owners are generally adamant – Bottom storage ONLY, if anything. 
2. Most residential property owners support a 15cm-Top, 15cm-Bottom compromise, but dock-related 

impacts are a concern for several and would likely require compensation. 
3. BC Corrections is fully supportive and, subject to seeing a specific work schedule, have indicated 

their willingness to undertake annual maintenance/operation of a small weir. 
4. Water Stewardship Division (P. Marquis, June 2011) indicates that the current “refused-no water” 

restriction on Brannen is due to “fish resource concerns” and “urban expansion-related acute 
competing interests for water resources…”  He further states that Brannen cannot support 
additional, large volume licenses unless the demand is backed up by additional storage, and that 
use of Bottom storage is not considered to be additional storage.  Bottom line: Top Storage is the 
ONLY OPTION from WSD’s point of view.  WSD confirmed that, should DFO proceed with an 
application, there will be a requirement to advertise and hold public meetings due to the history of 
controversy at Brannen Lake. 

 

 
27 shoreline residential properties on 
northeast shoreline (City of Nanaimo). 
 
 
 
 
 

 
Left (west) half is RDN and contains the 17 agricultural properties. Red star is the likely storage weir site, 
immediately upstream of the Biggs Road bridge crossing over the Millstone River. 

 
There has been no response from DFO since this February 2013 project update was prepared and 
submitted.  BCCF plans to continue to pursue DFO’s interest in supporting a water license at Brannen 
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Lake.  Regardless, all reports and data on the project will be made available on the provincial web-
based EcoCat database (http://www.env.gov.bc.ca/ecocat/).  

3.3 South Englishman River – Shelton Lake 

 
Final reporting of feasibility work in the Englishman watershed, and specifically at Shelton Lake in the 
upper South Englishman sub-basin (Figure 1), was completed in June 2012.  The report, Englishman 
River Storage Feasibility: Shelton Lake Option, and its appendices were circulated to all pertinent 
agencies, governments, funders and stakeholders (Table 2) and were made available on the 
provincial EcoCat website. 
 
Table 2. Circulation of final report, Englishman River Storage Feasibility: Shelton Lake Option. 

Name Organization

J. Baldwin Water Stewardship, MoFLNRO, Nanaimo

L. Bonner Habitat Conservation Trust Foundation, Victoria 

A. Dambergs Water Stewardship, MoFLNRO, Nanaimo

B. Edwards Nanoose First Nation, Lantzville

J. Finnie Regional District of Nanaimo

B. Grant Community Fisheries Development Centre, Parksville

V. Keong Pacific Salmon Commission - Southern Fund, Vancouver

A. Lill Living Rivers - Georgia Basin/Vancouver Island, N. Vancouver

D. Lindsay TimberWest Forest Corporation, Nanaimo

A. Mackay Pacific Salmon Commission - Southern Fund, Vancouver

A. Magnan Fisheries & Oceans Canada, Nanaimo

P. Marquis Water Stewardship, MoFLNRO, Nanaimo

M. McCulloch Fish & Wildlife Section, MoFLNRO, Nanaimo

A. McNaughton Nanoose First Nation, Lantzville

T. Michalski Fish & Wildlife Section, MoFLNRO, Nanaimo

T. Rutherford Fisheries & Oceans Canada, Nanaimo

M. Sheng Fisheries & Oceans Canada, Nanaimo

S. Silvestri Fish & Wildlife Section, MoFLNRO, Nanaimo

F. Smith Mid-Vancouver Island Habitat Enhancement Society, Parksville

M. Squire City of Parksville

M. Stalberg Fish & Wildlife Section, MoFLNRO, Nanaimo

J. Stanhope Regional District of Nanaimo

J. Vanderwal Fraser Basin Council (NRCan RAC), Vancouver

B. Weir Town of Qualicum Beach

M. Wright               Fisheries & Oceans Canada, Nanaimo  
 
Report results documented significant fisheries benefits (summarized in Craig 2012, the Year 4 report 
to PSC) and were discussed in follow up communications and meetings with stakeholders including 
DFO.  Discussions included the potential for storage at Shelton Lake to compensate for impacts 
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associated with Arrowsmith Water Service’s (AWS) proposed domestic intake re-location to a point 
2.5 km further up the Englishman mainstem (currently at the end of Turner Road, Parksville).  DFO 
took the position that the proposed intake re-location is a “new project application,” and as such, 
required potential impacts to fish and fish habitat be identified and mitigated/compensated for.  
However, AWS held the position that the construction of Arrowsmith Dam in the late 1990s and the 
resultant improvements to the river’s summer hydrograph, even under their maximum proposed 
withdrawal scenario, were more than adequate compensation, and that the intake re-location was 
only a phase of the original water supply project.  As a result, neither the proponent nor the Federal 
regulator were officially considering potential offset projects at time of writing, though discussions 
were ongoing. 
 
Data stations were maintained in Shelton Lake (level) and the lower South Englishman River (flow) 
until spring 2013.  They were de-commissioned in April, and the additional year of data will be an 
addendum to the 2012 final report. 
 
BCCF continues to monitor the progress of AWS’s intake re-location, and pursue political support for 
flow augmentation in the South Englishman River. 
 

3.4 Tsolum River – Wolf Lake 

 
Work to promote improved use of storage continued in the Tsolum River watershed (Figure 1), with 
partners DFO, the Tsolum River Restoration Society (TRRS) and Water Survey of Canada (WSC).   
 
BCCF monitored and provided storage management advice to DFO at Wolf Lake in the headwaters of 
Headquarters Creek, the most significant sub-basin, from a contribution-to-flows perspective, in the 
Tsolum watershed.  Three other sub-basins are larger (Murex, Dove and Portuguese), but the 
3,200 ac-ft of conservation storage on Wolf Lake makes Headquarters the most important 
contributor to mainstem summer flows.  DFO continues to manage releases for multi-species 
benefits (a strategy recommended by BCCF), rather than to enhance adult pink salmon migration 
conditions exclusively.   
 
With BCCF assistance, DFO’s capabilities to interpret in-season WSC preliminary flow data on the 
lower Tsolum mainstem (station 08HB011) and adjust Wolf Lake releases accordingly have increased 
significantly.  DFO achieved this despite being hampered with deviations of close to 600% between 
actual discharge, as confirmed by BCCF/TRRS or WSC measurements at the station, and what was 
preliminarily reported on-line2.    
 
DFO staff continue to use a BCCF-supplied interactive spreadsheet tool to better manage Wolf Lake 
releases.  Field use of this tool allows DFO to input storage, gate setting and downstream stage data 
on-site at Wolf Lake (a remote site), and immediately update storage forecasts relative to end-of-
season targets.  This enables a real-time, adaptive approach that fully exploits valuable storage while 
minimizing risk.  As a result, the use of Wolf Lake storage was maximized (Figure 3) and responsive 
to Tsolum River mainstem flow requirements (Figure 4). 

                                                 
2 Minor changes to the Tsolum River channel profile downstream of the WSC gauging site have, in the last 
several years, been resulting in exceptionally large deviations from the stage-discharge curve in use.   This has 
at times undermined efforts to meet minimum flow targets agreed to by local stakeholders. 
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Figure 3.  Wolf Lake augmentation season water levels since 1996, showing 2012 usage trending closely 
towards target levels (DFO supplied data). 
 

 
Figure 4.  Water Survey of Canada graph for Tsolum River near Courtenay (08HB011) station, showing curve-
predicted in-season discharges (red circles) versus actual discharges measured by BCCF/TRRS and WSC staff 
(blue triangles) and WSC’s post-season revised hydrograph (blue line).  The minimum in-season flow target 
DFO was managing for is 0.28 m3/s (red dash). 
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3.5 Quatse River – Quatse Lake 

 
Work in 2012 repeated that of 2011, when partners including DFO, Northern Vancouver Island Salmon 
Enhancement Association, Kwakiutl First Nation, Instream Fisheries Research (IFR) and BCCF 
collaborated to study Quatse River (Figure 1) Sockeye migration success relative to stream flow.  The 
goal, from BCCF’s perspective, was to furnish DFO with information and tools needed to release 
adequate water from its conservation storage at Quatse Lake to 1) ensure Sockeye adults returning 
to the lake in May and June have sufficient flows to do so, while 2) preserving as much storage as 
possible for summer and early fall releases to enhance conditions for stream-rearing Coho and 
Steelhead.  Additionally, IFR updated the 2011 summary report with the 2012 results, drew 
preliminary conclusions based on the two years of data, and identified next steps to develop likely 
flow targets for the two objectives (Clarke and McCubbing 2013, Draft in prep.).  
 
Two temporary hydrometric stations established in 2011 were re-installed by BCCF in May 2012 and a 
series of flow measurements were completed over a range of spring and summer flows.  
Hydrographs were developed (Figure 5) and forwarded to IFR for their analysis of Sockeye migration 
behavior and timing versus discharge. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.  Quatse River 
discharge at Byng Road 
Bridge and Coal Harbour 
Highway Bridge crossings 
during the 2012 adult 
Sockeye migration window. 

 
Results from 2012 were similar to those of 2011.  Following the 2011 study, IFR preliminarily suggested 
minimum flow rates of 0.50 m3/s and 0.29 m3/s at the Byng Road Bridge (river km 1.2) and Coal 
Harbour Bridge (river km 9.1), respectively, to evaluate “successful” versus “possibly-flow-affected” 
migration rates to Quatse Lake (river km 12).  However, in 2012 returning Sockeye rarely encountered 
flow rates lower than these preliminary minimums (partially due to a wet spring; Figure 5), affording 
little opportunity to compare migration success.  In their draft report for 2012, Clarke and McCubbing 
included the following summary points: 

 “…In general upper river migration was relatively quick and migration success was relatively 
high in both study years.   
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 Nearly all migrants encountered relatively low river discharges during their migrations in 2012, 
but there was limited evidence to suggest that this slowed their migration.   

 There does appear to be a relationship between the date of tagging and migration rate, but 
whether this is due to temperature, flow, or other factors requires further research.   

 The majority of the sockeye salmon population appears to migrate up the Quatse River between 
late-May and the middle of July as verified by the DIDSON, PIT tag antennas and resistivity fish 
counter…” 

 
Much information and many answers have been generated by the Quatse’s two years of study to 
date, but several key issues remain to be clarified, including how low discharge rates need to be to 
absolutely affect migration.  Accordingly, stakeholders including DFO planned to continue the study 
in 2013 (underway at time of writing) and concluded that more aggressive manipulation of flow 
releases from Quatse Lake were required to create (and allow documentation of) conditions that will 
categorically challenge Sockeye migrants. 
 

4.0 Summary 
 
Table 3 provides status of sites identified as high and moderate priority by BCCF in its 2012 detailed 
proposal form submission to Southern Boundary Restoration and Enhancement Fund. 
 
Table 3.  Status of watersheds/sites identified in the 2012 PSC proposal and examined for storage feasibility or 
operational improvements (South to North). 
Watershed 
(Site) 

Priority Status 

Craigflower 
(Thetis Lake) 

High With issuance of a new water Provincial license (#C130252) on May 10, 
2013, feasibility is complete, and project implementation is under way 
(at time of writing).  BCCF continues to mentor CRD Park staff in proper 
storage management and release procedures, and will verify during the 
2013 season that the new debris cage has resolved 2012’s valve plugging 
issue.  The license is the culmination of five years of feasibility, including 
two successful trial releases (2011 and 2012).  Assuming CRD follow 
through, an estimated 3,525 m2 of additional habitat will be annually 
available for Craigflower Coho and Cutthroat rearing, and existing 
habitat quality will be markedly improved.  Continuing fall adult fence 
counts by members of the Esquimalt Anglers Association and overseen 
by DFO will be a good indicator of project success.  

Craigflower 
(Pike Lake) 

Mod Local stakeholder group continues to work independently, and 
unofficially, with the Pike Lake landowner to siphon beaver-impounded 
water.  BCCF continues to conceptually encourage this work, but has 
not contributed technically to date, as the landowner was unwilling to 
commit to written agreements relating to storage and releases. 

Millstone 
(Brannen Lake) 

High Feasibility largely complete, but landowner issues unresolved.  A 
February 2013 Project Status Report submitted to DFO (who have for 
years indicated their willingness to be the license proponent) remains 
unanswered at time of writing.  Landowner support is divided with 
respect to storage strategy...recent Provincial regulator stance limits 
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Watershed 
(Site) 

Priority Status 

options to top storage only, a strategy wholly rejected by agricultural 
properties around the lake.  BCCF continues to seek solutions and 
operate lake level station. 

Englishman 
(Shelton Lake) 

High Feasibility complete and reported on June 2012.  Further progress 
dependent upon DFO’s review of Arrowsmith Water Service’s 
application to move an Englishman River 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).  AWS 
current view on intake re-location does not include compensation, 
which they insist essentially occurred with the building of Arrowsmith 
Dam in 1999. 

Courtenay 
(Wolf Lake) 

High Wolf Lake feasibility complete.  The second year (2012) of operating 
Wolf Lake storage under new guidelines developed by Tsolum 
Augmentation Committee proceeded smoothly.  The partnership 
between Tsolum River Restoration Society (TRRS) and DFO is 
supportive of these guidelines (multi-species focus, e.g., Coho) and their 
implementation.  TRRS is now finalizing their Tsolum Recovery Plan, 
which places flow issues among their highest priorities. DFO continues 
to consult with BCCF on storage and lower river flow management. 

Salmon 
(Tlowlis/ 
Paterson lakes) 

Mod No work was undertaken at these sites.  Should BCCF initiate 
investigations, early feasibility will specifically define Provincial water 
license requirements and identify the water license proponent. 

Keogh 
(O’Connor 
Lake) 

Mod Further progress on hold – baseline data collection (lake levels) 
continues at O’Connor Lake, with Province still a likely water license 
proponent there (due to the provincial research station on the lower 
Keogh).  Permanent hydrometric station on lower Keogh River 
established with completed rating curve (station now adopted by the 
Province).  O’Connor Lake storage requires further landowner 
consultation/support (Western Forest Products). 

Quatse 
(Quatse Lake) 

Mod Feasibility partially complete.  Improvements to the use of existing 
storage continue by local stakeholders including license owner DFO.  
Second year studying Sockeye migration relative to stream discharge 
complete, with draft report.  Insufficient data to date to confidently 
identify minimum flows required for adequate Sockeye migration.  Local 
stakeholders are continuing with study. 

 
Given the nature of feasibility projects and the products they typically produce (reports, designs, 
etc.), deliverables are less concrete than those of projects with earth-turning aspects to them, such 
as side-channel development.  But even such “hands-on” projects require some degree of feasibility, 
and good preparation will always lead to better, more effective projects with the highest possible 
benefits. 
 
With respect to storage feasibility, the multi-faceted nature of the work requires a diverse team and 
thoughtful, thorough consultation at every step to make efficient use of resources.  Since 2007/08, 
provincial licensing requirements (where new or altered licenses were sought) have been the most 
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challenging aspect of these projects, followed closely by landowner consultation and the gathering 
of landowner support.  A good idea from a wild fish sustainability perspective does not necessarily 
generate collaboration or garner cooperation, even in light of minimal impacts to stakeholders.   
 
Agency direction or philosophy, or changes in political climate can strongly influence – or change 
mid-stream – the outcome of feasibility work.  What was a given under criteria A can be ruled out 
under criteria B, and the value of initiatives can quickly be brought into question. 
 
With its partners since 2007/08, BCCF has considered or undertaken stream flow improvement 
feasibility at 43 sites in 23 watersheds (22 ECVI, 1 Sunshine Coast).  As of 2013, 16 of those sites remain 
ranked as lower priorities and have not been further examined.  Feasibility was halted early in the 
process on a further 12 sites due to critical landowner issues, sites failing to meet key storage criteria, 
or inadequate support of a required stakeholder.  Feasibility continues, as funding permits, on three 
sites where substantial fish production benefits have been modelled or are probable: Brannen Lake 
(Millstone watershed), O’Connor Lake (Keogh watershed), and Quatse Lake (Quatse watershed).  
Stream flow improvement feasibility was completed on the remaining 12 sites, seven of which have 
since undergone implementation/construction phases (Table 4). 
 
Table 4.  Sites where stream flow improvement feasibility was completed over the 5 year PSC project time 
span, and implementation outcomes where they occurred. 
Site (Watershed) Implementation? Comment 

Charters River (Sooke) Yes 27 L/s diversion from CRD water supply maintains 
flow all summer/fall.  Stream channel would dry 
without diversion. Benefits CO, CT and ST. 

Thetis Lake (Craigflower) Yes 10 L/s release initiated annually from Thetis Lake 
storage maintains Craigflower Creek flow through 
summer/fall. Benefits CO and CT. 

Crofton Lake (Cowichan) Yes 30 L/s release from backup DNC water/fire fighting 
supply to Richards Creek (historical release was 4 
L/s).  Benefits CO and CT. 

Holy Oak Lake (Chemainus)  Project on hold due to legal proceedings between 
FN and local government over water supply. 

Westwood Lake (Millstone) Yes 9 L/s release from recreational Westwood Lake to 
Darough Creek/Millstone River through 
summer/fall.  Benefits CO, CT and ST 

Shelton Lake (Englishman)  Requires capital investment ~$1M 

Healy Lake (Englishman)  Site deemed prohibitively sensitive to develop. 

Cameron Lake (Little 
Qualicum) 

Yes Monitoring and operational improvements since 
2008, post implementation in 2006/07. (1,355 ac-ft 
of new storage licensed and developed in 2006 
under earlier/separate funding programs). 

Wolf Lake (Tsolum) Yes Use of pre-existing storage is now efficient, 
maximized and being managed for multiple 
species instead of PK only.  Minimum flow (0.28 
m3/s) identified.  Use of additional storage now 
available for drought scenarios. 

Wokas/Upper Quinsam  Changes in BC Hydro capital planning have delayed 
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Site (Watershed) Implementation? Comment 

Lake (Campbell) implementation. In lieu, BCH has opted for even 
more risk-adverse use of storage (with respect to 
meeting new WUP minimum flows). 

Skidder Lakes (Cluxewe)  Site deemed prohibitively sensitive to develop. 

Keogh Lake (Keogh) Yes Additional 120 ac-ft of conservation storage on 
Keogh Lake licensed and constructed.  Awaiting 
completion of provincial fish production study 
before use of new storage occurs. 

 
For 2012/13, BCCF received a grant for $30,000 from PSC Southern Fund, and used $29,967.34 of that 
amount.  Partner funding and in-kind support declined in 2012/13 relative to earlier years, but was still 
significant and exceeded forecasts in BCCF’s proposal to the Southern Fund submitted in the fall of 
2011.  Cash contributions totaled $56,546.16 ($53,546.16 from Living Rivers GB/VI; $3,000 from Capital 
Regional District), and total in-kind contributions from key partners including Esquimalt Anglers 
Association, Capital Regional District, MoFLNRO, MoE, DFO, Tsolum River Restoration Society, 
Kwakiutl First Nation, Instream Fisheries Research, and Northern Vancouver Island Salmonid 
Enhancement Association was estimated at $22,600.  Total project funding for 2012/13 was therefore 
$109,113.50.  Financial reporting of PSC funding for 2012/13 is attached in Appendix G. 
 
Over the six-year span from 2007/08 to 2012/13 (including 2009/10 when PSC funding was not 
available), ECVI stream flow improvement projects received $148,466 from PSC and $887,277 from 
partners ($725,877 cash, and $161,400 estimated in-kind), for a total of $1,035,743 in project funding. 
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Appendix F.  Provincial water license enabling releases from Thetis Lake to Craigflower Creek, issued 
May 10, 2013. 

 




