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June 12, 2012    
       File:  5600-15-WAT-LIC-AWS  
 
       Sent by e-mail:  Alain.Magnan@dfo-mpo.gc.ca 
 
Alain (Al) Magnan, R.P. Bio., CPESC 
Senior Habitat Biologist 
Habitat Management 
South Coast 
Fisheries and Oceans Canada 
3225 Stephenson Point Road 
Nanaimo, BC 
V9T 1K3 

 
 

Re:  Englishman River Water Intake 
 
Dear Mr. Magnan, 
 
This letter is in response to your e-mail request dated June 6, 2012 regarding the proposed Englishman 
River Water Intake.   
 
During our meeting on May 26, 2011 it was brought to your attention that our latest planning study 
concluded the best location for the water intake is just upstream of Highway 19.  Further to this meeting 
we provided you with a copy of the Environmental Assessment of Alternate Water Intake Sites in the 
Englishman River, prepared by LGL Limited Environmental Research Associates and asked that you 
provide us with your initial comments so that we could take these into consideration with our next phase 
of planning and engineering activities.   
 
On September 7, 2011 we received your preliminary comments on the proposed location of the 
Englishman River drinking water intake.  Your letter suggested that if AWS was to continue with the new 
intake just upstream of Highway 19, a detailed in-stream flow study of the river reach between the present 
and proposed intake sites would be required.  Your request for AWS to further study existing baseline 
flow requirements (post Dam construction) suggests that DFO has changed its original position on 
Englishman River base flow requirements and does not recognize the benefits and design parameters of 
the Arrowsmith Dam and Reservoir.  These potential fisheries impacts were previously addressed and 
mitigated with our original licence application and the resulting construction of the Arrowsmith Dam and 
augmented flow releases during critical summer months.   
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As you are aware a Conditional Water Licence was issued in March 1997 authorizing the construction of 
the Arrowsmith Dam and storage of 9,000,000 m3.  Half of that volume is reserved for fisheries 
enhancements.  The Conditional Water Licence and corresponding Provisional Operating Rule 
(specifying a flow of 1.60 m3/s at the Hwy 19A Bridge) were issued based on the premise of utilizing the 
existing City of Parksville intake in the interim until such time the future proposed AWS water intake was 
constructed upstream of the Englishman River Water Survey Canada (WSC) hydrometric gauge 
(08HB002).  Our original licence application, attached in Appendix A, proposed to locate the intake 
downstream of the confluence of the Englishman River and South Englishman Rivers.    
 
As part of the stakeholder consultation process for our Water Licence, an Application Report prepared by 
the Ministry of Environment at the time of granting the water licence (attached in Appendix B), 
references correspondence from the Provincial Fisheries and Federal Fisheries.   
 
Federal Fisheries comments: 
 

 The recommended stream flows as measured at the WSC gauge (08HB002); spawning flow 
should be maintained at 8.5 m3/s from October to December and should not fall below 5.67 m3/s 
during this period of the year. 

 Rearing flow should be maintained at 1.13 m3/s as measured at the WSC gauge (08HB002), 
through the summer low flow period generally from July to October and should never fall below 
0.71 m3/s. 

Provincial Fisheries comments: 
 

 The proposed storage on Arrowsmith Lake should provide minimum summer flow, in excess of 
all other withdrawals, as measured at the WSC gauge (08HB002) downstream of Highway 19 
bridge crossing to be maintained at or above 1.13 m3/s on a 1:20 year drought return period. 

 
This input at the time was part of the information that formed the basis for the design and construction of 
the Arrowsmith dam and reservoir and for proceeding with the project. 

The recently prepared hydrology assessment, discussed in more detail later in this letter indicates that 
Federal and Provincial requirements (listed above) can be achieved below a 1:20 year drought return 
period. 

 
Various consultation meetings with staff from DFO and MoE since the construction of the dam in 
preparation for our next phase of works (new intake), have resulted in AWS focusing our efforts on a site 
located downstream of the original upstream location at the confluence of the South Englishman River.  
This has resulted in extensive studies undertaken to determine the best location of the new intake using a 
triple bottom line approach that considered cost, environment and social factors.  Through these 
discussions is was apparent that DFO and MoE wanted to see some additional enhancement activities in 
the Englishman River.  As a result, when assembling our project team to help in the AWS future capital 
program we explored the technology of Aquifer Storage and Recovery (ASR) as an option to further 
reduce our water extraction during peak water demands and low flows in the Englishman River.  If the 
ASR program is determined to be feasible, it could potentially further reduce the peak summer time 
surface water demands during critical low flow summer periods in the Englishman River up to 50 %. 
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The following fisheries enhancement improvements must be recognized as part of our ongoing 
commitment to fisheries enhancements in the Englishman River:  
 

 Conservation agreements and land acquisition (Block 602) by the Regional District of Nanaimo 
have secured a significant portion of the riparian habitat as a secure public trust. 
 

 The construction of the dam has increased the mean annual discharge in the Englishman River to 
13.54 m3/s (previously 13.11 m3/s). 
 

 Coho, pink and Chinook salmon abundance appears to be much higher from 1999 onward.  This 
is a direct result of additional Englishman River base flows that have allowed the reintroduction 
of Pink Salmon eggs, Coho fry and Chinook smolts and the two flow controlled side channels 
constructed to increase rearing habitat.  Pink Salmon stocks were nonexistent in the Englishman 
River prior to the construction of the Dam. (Englishman River Instream Flow Study – 
Background Data Review – Ecofish Research Ltd., May 2010)  
 

 In previous operational years AWS has worked with DFO and MoE staff to provide additional 
summer flow augmentation in the Englishman River in times when we did not need to operate for 
water consumption.  
 

 Significant summer base flow improvement has been very apparent and has allowed other 
environmental stakeholders to create additional habitat enhancements. 
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The summer flows in the Englishman River have dramatically increased since the dam was constructed.  
The flow records indicate before the Arrowsmith Dam was constructed in 1998, minimum daily flows 
varied between 0.1 m3/s and 0.7 m3/s, averaging 0.3 m3/s.  Since the construction of the Arrowsmith Dam 
in 1998, the minimum daily flows are now greater than 1.0 m3/s, (over 300 % increase in base flows in 
the critical summer months).  The below table shows the monthly average discharge volumes in the 
Englishman River from 1913 – 2010 recorded at the Water Survey Canada (WSC) flow measurement 
gauge (08HB002) located at Highway 19a and the Englishman River.  The values in Red indicate 
monthly average flows below 1.0 m3/s , in Blue, monthly average flows above 1.6 m3/s  and in Black, 
values between 1.0 and 1.6 m3/s. 
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The figure below is another illustration of flow enhancement that shows an average of daily flows in 
the Englishman River, as measured above Highway 19A, before and after construction of the dam.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The release of additional flows from the Arrowsmith Lake also provides cooler temperatures for fish in 
the lower reaches of the Englishman River.    
 
 
Since the construction of the dam, a significant increase in summer flows and minimum fish enhancement 
flows can now be maintained in the river, even during dry summer periods.  However, the design of the 
Arrowsmith Dam, given its catchment area is only capable of providing adequate flows for a 1:15 year 
drought period.  Over the course of operating the dam, the Provisional Operation Rule has been amended 
during some operating seasons given the drought occurrence was outside of the design parameters of the 
Dam. 
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Over ten years operating the Arrowsmith Dam through both drought and above average snow pack 
conditions has clearly demonstrated that the management of the dam flow releases can be improved with 
more frequent calibrations prior to and during the critical flow periods between August 15 and October 15 
to ensure water is not wasted.  In some years too much water was being released prior to this period and 
wasted due to outdated calibration data.  This could possibly be mitigated by installing a fixed flow gauge 
in conjunction with the new intake or relocating the WSC gauge to a non-alluvial reach in the river.  In 
the past several years we have had discussions with Water Survey Canada to address this situation.  
Another solution is to formally adopt an operation rule curve that takes into account the Arrowsmith Lake 
reservoir levels (volume of water behind the dam), time of year and provisional flow release requirement.  
 
Our recent detailed planning engineering planning studies, which are discussed in more detail later in this 
letter, have analyzed the required future water demands and fisheries releases in conjunction with drought 
year return periods and have determined: 
 

 the best intake type and location, 

 the limitations of the Arrowsmith Reservoir and Dam, 

 the appropriate operational flow releases to better manage water flows in the Englishman River 
during the critical summer months and drought year return periods for both public consumption 
and fisheries purposes. 

The DFO minimum fisheries resource flows for salmon species have been addressed in detail in the 
Manuscript Report # 1676 – Water Requirements for the Fisheries Resource of the Englishman River, by 
R. Hamilton / G. Kasakoski dated September 1992, currently on-line located at the following address: 
 
    http://dsp-psd.pwgsc.gc.ca/collection_2007/dfo-mpo/Fs97-4-1676E.pdf 
 
This report indicated that flows recorded (between 1913 to 1979) at the WSC gauge (08HB002) 
frequently fall below 1.13 m3/s during the critical summer months.   
 
The report also indicates: 
 

 the most critical low flow period is usually between August 10 to September 20, 

 flows frequently drop below 0.71 m3/s during August 10 to September 20, 

 spawning habitat becomes virtually zero during August 10 to September 20, 

 upstream migration may not be possible during such flows.   

In previous stakeholder meetings with staff from DFO, MoE, BCCF and MVIHES it was indicated that 
the most critical fish habitat in the mainstream of the Englishman River is located in Reach 3 (from the 
confluence of the South Englishman downstream to Top Bridge Park) and Reach 4 (from below the 
confluence of Morison Creek downstream to the South Englishman confluence). 
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The LGL Environmental report suggests that a decrease in river discharge after the licensed extraction 
can be mitigated by ensuring that releases from Arrowsmith Dam meet, where conditions permit, maintain 
a minimum discharge in the mainstream up to a specific location downstream.  Minimum discharge 
provisions should ensure that all important spawning and rearing sections of the river remain productive 
and viable for salmon and trout.  A suitable minimum river maintenance flow up to Highway 19A (WSC 
flow measuring gauge 08HB002) would mitigate potential impacts as a result of water withdrawal and 
maintain the current capacity and productivity of important spawning and rearing habitats within the 
majority of the anadromous zone of the river. 
 
Overall the LGL environmental study evaluated the top three selected sites; 
 

1. Turner Road (existing City of Parksville intake), 
2. Upstream of Highway 19A, 
3. Upstream of Highway 19 

and determined that these sites have a lower impact on fish and fish habitats than the originally proposed 
intake location at the confluence of the Englishman River and the South Englishman River.  For the 
intake site upstream of Highway 19, it was recommended that implementation of mitigation measures that 
ensure a minimum river maintenance flow during low summer flow would mitigate the potential impact, 
making this site a more acceptable alternative.   
 
The Watershed Hydrological Assessment prepared by Kerr Wood Leidal on June 2010 as part of the 
technical Discussion Paper 6-1 of the Phase 1 Conceptual Planning Report concluded: 
  

1. With proper flow release procedures, the existing Arrowsmith Lake reservoir and its outlet 
structure is adequate to meet the minimum conservation discharge flow of 1.2 m3/s at the WSC 
gauge including existing water supply demand under the 10-year return period drought 
conditions. 

2. The lake storage would be adequate to meet the minimum 1.2 m3/s  conservation discharge flow 
including water supply demand, but the outlet structure at the dam would not be adequate to 
release the desired flows at all times, under 10-year return period drought conditions with climate 
change impacts and the 100-year return period drought conditions without climate change 
impacts. 

3. The lake storage would be adequate to meet the minimum 1.2 m3/s  conservation flow plus the 
2050 demand under the 10-year return period drought conditions, but the outlet structure at the 
dam would not be able to discharge the desired flows at all times. 

4. Under the 10-year drought conditions with climate change impacts and under all 100-year 
drought conditions, both lake storage and discharge capacity would not be sufficient to meet the 
minimum 1.2 m3/s conservation flow plus the 2050 demand. 

5. The existing Arrowsmith Lake reservoir and outlet structure would not be adequate to meet the 
ideal conservation flow of 1.4 m3/s at the WSC gauge plus the additional 2050 water demand 
under both the 10-year and 100-year drought conditions. 

6. Increasing the storage capacity of the Arrowsmith reservoir would not reduce the storage deficit 
as the inflows collected by the lake would not be sufficient to fill up the existing lake storage in 
extreme drought years. 
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In summary, the Province sought a regional local government approach to look towards one source of 
future water surface supply and in doing so remedy the depleting fisheries stocks in the Englishman 
River.  As a result the AWS was formed and is committed to this effort.  To us this is a win – win 
situation and is therefore embedded into our mission statement. 
 
An environmental sensitive use of water to improve fish habitat and domestic water supply. 
 
In order to meet future water supply demands and comply with the imposed changed to our Water System 
Operating Conditions from VIHA (new water treatment by December 2016), the AWS requires the 
appropriate permits to be in place prior to proceeding with the next preliminary design phase of this 
project.  The first permit required is a minor amendment to the Conditional Water Licence 110050 to 
formally approve a Change of Works to define the location of the proposed new intake for the ultimate 
AWS surface water supply components of the regional water system.  A formal Change of Works 
application was sent to the Ministry of Forests, Lands and Natural Resource Operations on March 13, 
2012.  In consultation with the Ministry we were advised that this application would be referred to DFO 
and Provincial Fisheries for comment and input.  The legal notice in the May 15, 2012, Parksville 
Qualicum Beach News was another requirement of this application.  The Change of Works application 
will also initiate discussions and changes to the Provisional Operation Rule.       
 
The Change of Works application also supports concerns from DFO, MoE, BCCF and MVIHES as they 
indicated through stakeholder meetings that their preferred intake location would be as far downstream as 
possible.  An intake location downstream of Allsbrook Canyon would be considered more favourable to 
agency staff and key stakeholders than an intake location above Allsbrook Canyon. 
 
We are tasked with addressing the needs of the fishery resource with the requirements of the health 
authorities who favour an intake location as far upstream as possible, in the interest of protecting public 
health.  We believe the proposed location, upstream of Highway 19, balances the needs of both agencies. 
 
Previous comments from both DFO and MoE prior to the Arrowsmith Dam construction recommended 
stream flows as measured at the WSC gauge (08HB002); spawning flow should be maintained at 8.5 m3/s 
from October to December and should never fall below 5.67 m3/s during this period of the year.  Rearing 
flow should be maintained at 1.13 m3/s through the summer low flow period generally from July to 
October and should never (even in a drought year) fall below 0.71 m3/s. 
 
The AWS original water licence application was based on the premise of acquiring a water licence and 
constructing a dam to support storage for not only future potable water demand but fisheries 
enhancements based on the intake being just downstream of the confluence of the South Englishman 
River and the Englishman River.  Extensive research and studies have been undertaken before and after 
the construction of the Arrowsmith Dam for fisheries benefits.  Considerable ecological and Fisheries 
enhancements resulting from the construction of the Arrowsmith Dam are very apparent.  We trust that 
the benefits of constructing the Dam are acknowledged and that this partnership can continue in an effort 
to augment river flows during critical rearing and spawning times. 
 
The Change of Works and Revised Provisional Operation Rule would also trigger the cancellation of the 
existing City of Parksville Water Licences.    
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As part of the process to modify the Arrowsmith Lake Reservoir Provisional Operation Rule, we formally 
recommend the following: 
 

1. In consultation with the partnership committee, stakeholders from AWS, DFO & MoE should 
consider utilizing the proposed Operating Rule Curve (shown in Appendix C) to determine 
release flows in any given operational year in an effort to achieve:  
 

o From July 1 to October 31, the following operating rule curve flows shall be maintained 
at the WSC gauge given the anticipated drought year return period: 
 
 1:1 drought year return = 1.30 m3/s 
 1:10 drought year return = 1.20 m3/s 
 1:20 drought year return = 1.00 m3/s 
 1:50 drought year return = 0.90 m3/s 

*With the minimum flow never to fall below 0.71 m3/s. 
 

The 1:1 and 1:10 drought year conditions meet the DFO and MoE recommended fisheries rearing 
flow of 1.13 m3/s for the summer period and are within the design parameters of the Arrowsmith 
Reservoir and Dam.  Drought years in excess of a 1:20 drought year are beyond the design limits 
of the Arrowsmith Reservoir and Dam. 

 
2. Cancel the Water Licences belonging to the City of Parksville in favour of a revised Operation 

Rule and Relocation of Works permit.  The water licenses are: 
 

 C022058 – City of Parksville Waterworks = 132,745.8 m3/year 

 C023297 – City of Parksville Waterworks = 82,966.1 m3/year 

 C026692 – City of Parksville Waterworks = 663,729.14 m3/year 
 

3. Continue to promote a partnership committee of DFO, MoE and AWS staff to determine reservoir 
releases on an annual basis for all conditions. 

The construction of the Arrowsmith Dam and Arrowsmith Lake storage reservoir resulted from direction 
from the Province of British Columbia to the Town of Qualicum Beach, City of Parksville and the 
Regional District of Nanaimo to look towards the Englishman River as a single source of future surface 
water supply for the region, to help augment and stabilize summer base flows that support aquatic life, 
and to reduce impacts on groundwater.  The Englishman River Water Allocation Plan prepared by the 
Province in 1993 indicated that all the licensed water allocations were utilized and any further extraction 
would require storage.  As a result, the Arrowsmith Dam was designed and constructed to store water for 
the benefit of future water supply needs, for fisheries benefits, and to ensure groundwater and existing 
water licence users are not negatively impacted.  The Englishman River now serves as a natural waterway 
that conveys water from the Arrowsmith Reservoir to the point of extraction from the river.  Not all water 
released from the Arrowsmith Reservoir reaches the extraction point.  Depending on the time of year, 
approximately 30 % of this water is lost to evaporation or enters the ground, which helps recharge the 
Englishman River aquifer.  Without the dam and reservoir, the flows in the Englishman River would at 
times return to critical historic levels and reduce the benefit to groundwater recharge from the river that is 
now be occurring during the summer and fall low flow period.            
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What we have constructed to date and what our future plans entail is a sustainable water supply program 
that meets our future water supply needs while benefiting the environment and enhancing fish stock. 
 
As requested, the following is the current status of our work plan in priority order relating to the new 
intake: 

1. Submit Change of Works Application (March 2012) 
2. Complete Phase 2 ASR investigation (April 2013) ** 
3. Pre-design (Jan 2013 – Jan 2014) 
4. Value Engineering (2014) 
5. Draft revisions to the Provisional Operation Rule (2014) 
6. Detailed Design (March 2014 – March 2015) 
7. Tender / Construction (April 2015 – April 2016) 
8. Commissioning (April 2016 to December 2016) 

 
** Critical Path – prior to starting the pre-design and making any changes to the Provisional Operation 
Rule, the ASR Phase 2 feasibility assessment needs to be complete. 
 
We have also enclosed our Water System Brochure for your further reference and understanding of our 
water supply system and plans.  For further details of the AWS and ERWS Board meetings, future plans, 
operations and general benefits and operating structure of the Arrowsmith Dam, please refer to our Web 
Site (see link below).  Our web site is the main central repository of up to date information and current 
studies.   
 
www.arrowsmithwaterservice.ca 
 
We welcome your comments.  Should you have any questions, please feel free to contact me.   
 
Regards, 

 
 
 

Mike Squire, AScT 
Program Manager – Arrowsmith Water Service / Englishman River Water Service 
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cc: Margaret Wright, DFO 
 Mike McCulloch, Fish and Wildlife - FLNR 
 John Baldwin, Water Protection - FLNR 
 Paul Marquis, Water/Public Safety - FLNR 
 Dr. Paul Hasselback, VIHA 
 Murray Sexton, VIHA 
 Bill Wrathall, VIHA 
 Bob Weir, TQB 
 John Finnie, RDN 
 AWS Management Board 
 



 
 
 
 
 
 
 

APPENDIX  A 
 

WATER LICENCE APPLICATION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 











 
 

 
 
 

APPENDIX  B 
 

WATER LICENCE APPLICATION REPORT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

































 
 
 
 

APPENDIX  C 
 

PROPOSED OPERATING RULE CURVE 
 

 
 
 
 
 
 
 
 
 
 
 

 




