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EXECUTIVE SUMMARY

Over the past several decades, summer Chinook broodstock being held during
the summer months at Fisheries and Oceans Canada (DFO) Hatcheries in the Puntledge
River have experienced high pre-spawn mortality (~50%) due to the warm temperatures
of their surface water supplies.
In 2004, a catastrophic incident that resulted in the near complete loss of all
broodstock prompted DFO Puntledge Hatchery to modify their summer Chinook
broodstock collection program. Adult summer Chinook are now intercepted at the lower
Puntledge Hatchery and transported to other DFO hatcheries in the Mid Vancouver
Island region that have cooler water supplies. Holding in cooler water increases prespawning survival of broodstock from 50% to over 95%, and improves gamete viability
and survival.
Once water temperatures at Puntledge Hatchery reach 17-18 oC, capture and
transporting becomes more stressful on the adults and may increase pre-spawn
mortality. In order to take full advantage of existing cool water holding facilities,
funding was provided from BC Hydro’s Fish and Wildlife Compensation Program
(FWCP) in 2012 to assist Puntledge Hatchery in purchasing equipment and completing
modifications at the lower facility to allow staff to safely capture and handle adult
summer Chinook for transport when river temperatures are over 17-18 oC. A new 5 HP
portable water chiller was purchased and will be used to cool water for small batches of
adult chinook so they can be moved to a transport truck using a new aluminum fish
brailer. The chiller/brailer system will significantly reduce the amount of stress on the
fish when they are handled for inspection and transport.
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INTRODUCTION

Since construction of the Puntledge River hydroelectric facilities in 1912, and
expansion in the 1950’s, fish populations in the river have been subjected to a variety of
footprint impacts, as described in the Fish and Wildlife Compensation Program (FWCP)
Puntledge River Watershed Salmonid Action Plan (BC Hydro 2011). Puntledge
summer-run Chinook salmon experienced significant declines after expansion, from a
pre-expansion escapement level of 3000 to an average of 400 through the 1960s and early
1970s. Despite over 50 years of considerable effort to rebuild this population to prehydro expansion levels, summer Chinook returns, although improving, remain well
below target escapements. The population continues to be under significant threat due
to loss of spring freshet flows, limited suitable spawning habitat, reduced or delayed
access to Comox Lake, high river water temperature, and seal predation.
The Puntledge River system is one of a few rivers on the east coast of
Vancouver Island that supports both a summer and a fall run of Chinook salmon. The
two Puntledge Chinook stocks likely originated from the same population, but the
summer Chinook are now genetically distinct from the fall Chinook and from other
Chinook stocks in the Georgia Basin. They have been classified as a unique
conservation unit under Fisheries and Oceans Canada (DFO) Wild Salmon Policy.
Predictive modeling of summer Chinook recovery illustrates that hatchery
enhancement, combined with other actions in the watershed will continue to be a key
component to the overall recovery of the summer Chinook population to historical
levels (Guimond and Sheng 2009). These actions are also identified in the FWCP
Salmonid Action Plan as a priority action for Puntledge summer Chinook recovery (BC
Hydro 2011).

1.1

Background

Puntledge summer Chinook broodstock that are held at the Upper and Lower
Puntledge hatcheries are at risk of experiencing high pre-spawn mortality due to water
quality problems. Both facilities rely on surface water from Puntledge River which, on
average, reaches 20 oC during the summer, and can often exceed 22 oC for extended
periods during warm summers. This alone can induce stress and disease problems
resulting in high mortalities. Historically, summer Chinook broodstock were collected
at the Upper Hatchery site where they held in earthen channels until they were spawned
in October. The Upper Hatchery frequently experiences an added risk when the water
1
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surface of Comox Lake quickly warms on hot summer days. This causes gas supersaturation in the epilimnion which drains into Puntledge River, and affects the upper
hatchery water supply. In 2004, these two factors lead to the near complete mortality of
all summer Chinook broodstock holding at the Upper Hatchery.
This prompted DFO Puntledge Hatchery to modify their summer Chinook
broodstock collection program. Summer Chinook broodstock are now captured at the
Lower Puntledge Hatchery site which is equipped with an aeration tower that maintains
dissolved gases throughout the summer near 100% saturation. This change in collection
sites also increases the hatchery’s access to broodstock since past studies have shown
that the migration success of adult chinook to the upper river (Upper Hatchery site) can
be as low as 50% (Guimond and Taylor 2010).
Summer Chinook arriving at the lower hatchery between mid-May and end of
June, when water temperatures are below 18 oC, can be transported to Rosewall and Big
Qualicum Hatcheries. Both facilities have cooler water supplies that significantly
increases survival of broodstock to the spawning stage (>95%). However, in order to
take full advantage of these cool water holding facilities, adult Chinook arriving at the
lower Puntledge Hatchery when temperatures are over 18 oC need to be acclimatized to
a cooler holding temperature before being handled and transported. Once water
temperatures at Puntledge Hatchery reach 17-18 oC, capture and transporting is stressful
on the adults and can result in higher pre-spawn mortality.

1.2

Goals and Objectives

The objective of the project is to purchase the necessary equipment and
complete modifications at the lower Puntledge Hatchery to accommodate a new fish
brailer and chilled acclimation system for summer Chinook broodstock. This will allow
hatchery staff to acclimate chinook broodstock to cooler temperatures so that they can
be handled, and transported. Moving adults into the transport truck using the new fish
brailer system will further reduce handling stress on the adults.
Implementation of this project will increase Chinook production, reduce the risk
of selective mortality and genetic impacts due to severe temperature stress, help reestablish the differential run timing between summer and fall Chinook by reducing the
differentially higher mortality rate likely experienced by earlier arriving broodstock,
optimize use of an existing DFO facility and increase the rate of summer Chinook
recovery.
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STUDY AREA

The Puntledge River watershed encompasses a 600 km2 area west of the city of
Courtenay (Figure 1). The lower Puntledge River flows from Comox Lake in a northeasterly direction for 14 km where it joins with the Tsolum River. Beyond this point,
the river is named Courtenay River, and flows for another 2 km into the Strait of
Georgia. The lower Puntledge Hatchery is located 6.6 km upstream of the estuary. A
barrier fence across the river directs migrating fish into a fishway where they may
proceed further into concrete raceways in the facility, or continue their migration
upstream in the river depending on the hatchery’s broodstock collection requirements.
Water supply for the lower hatchery is drawn directly from the BC Hydro penstock
except during emergency situations and during the annual maintenance of the BC Hydro
generating facility when it is pumped from the lower river.
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METHODS

Project Design and Planning
In February 2011, Comox Valley Project Watershed Society received
conditional approval from the Fish and Wildlife Compensation Program (FWCP) for
the proposal “Improving Summer Chinook Hatchery Broodstock Survival - Lower
Puntledge Hatchery Chilled Acclimation System” (Project #11.PUN.01). However,
FWCP recommended that the project be deferred for one year while BC Hydro and
DFO were negotiating an agreement on the future operation of the Upper Puntledge
Hatchery facility. This agreement was finalized in March 2012 and the project was
given approval to proceed.
One of the recommendations by the FWCP Management Board in the
conditional approval on project 11.PUN.01 was a review of the project budget to
determine whether it could be completed at a lower cost. The deferral of the project
allowed DFO staff (Puntledge Hatchery, Ecosystem Management, and Real Property,
Safety and Security) to review and finalize the acclimation system design, infrastructure
modifications and costs initially developed by PR Aqua (PRA), water treatment and
aquaculture specialists in Nanaimo (Guimond 2011). During this review period, slight
changes were made to several components of the design.

4

RESULTS AND DISCUSSION

The original design presented by PR Aqua in 2010, was to install a chilled water
treatment system including pumping, gas transfer, and solids removal, to cool up to 15
m3 of water and acclimate batches of up to 60 adults for transporting off-site (Guimond
2011). A small portion of an existing raceway would be converted as a
holding/acclimation chamber and the cooled effluent water from the chamber would be
discharged into the swim channel to attract adults into the acclimation chamber.
The new approach has scaled down the size of the water chiller (from 20 HP to
5 HP), and the extent of modifications required at the upper end of Raceway #1.
Instead, a portable water chiller will be used to cool water within a small chamber at the
head of the raceway for smaller batches of adult chinook. The chiller was purchased
from Universal Marine Industries in Anmore, B.C. It is a 5 HP titanium chiller and
controller, (208-230v / 3Ø) equipped for outdoor use (Figure 2; Appendix B).
4
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Figure 2. A 5 HP titanium industrial water chiller (Ti-CHAF-10) from Universal Marine
Industries.

With this design, there will be no recirculation required since adults will not
remain in the acclimation chamber for extended periods. The water chiller will cool the
ambient water temperature by 3 to 4 oC in the chamber when it exceeds the threshold of
~17oC for safe handling of summer broodstock. The small “acclimation” or cooling
chamber is also a component of a new aluminum fish brailer that will allow the cooled
fish to be anaesthetized, inspected for marks and coded wire tags (CWTs), and moved
directly from the raceway into a transport tank under cooler conditions (Figure 3 & 4).
This will significantly reduce the amount of stress on the fish when they are handled for
transport to cool water holding facilities. The brailer was modeled after an existing unit
at the Puntledge River Hatchery, but with extended height to provide the flexibility to
lift fish to a higher elevation depending on the type (size/height) of transport vehicle
available (Appendix C).
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Figure 3. Location of the new brailer at the end of Puntledge Hatchery Raceway #1, with structural
frame for hydraulic lift system.

Cooling
chamber

Fish brailer

Figure 4. New fish brailer and cooling chamber at lower Puntledge Hatchery.
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This fish handling/transport method replaces an original plan to modify the
hatchery raceway and an existing Pescalator™ and will result in greater flexibility of
use, less structural modifications to the raceway and less stress on the fish. These design
changes have also resulted in significant cost reductions overall, and greater in-kind
support and investment from DFO (Appendix D). Furthermore, the use of a portable
chiller will allow the hatchery to incorporate other activities into the enhancement
program, such as otolith marking of summer chinook to monitor hatchery versus wild
contributions to the population.
Past studies have concluded that summer Chinook arriving into the Puntledge
River before July have a migration success rate of nearly 100% to the upper river
(Guimond and Taylor 2010). In contrast, later migrants (July/August) have a success
rate of only 50%. Based on this finding and with support from DFO-science staff,
Puntledge Hatchery will now collect a higher proportion of early arriving adults for
broodstock and will spawn this early component with other early fish. It is predicted
that this will rebuild the early migrating component of the returns. This timing shift can
be accelerated if broodstock holding and spawning survival is significantly increased at
the hatchery by utilizing a chiller so that all early arriving adults can be transported to
other DFO hatcheries in the Mid-Vancouver Island area which have cooler water
supplies (Rosewall or Big Qualicum hatcheries). This strategy will ultimately improve
summer Chinook productivity by increasing migration success to the upper river and
potentially into Comox Lake. Earlier arriving hatchery returns avoid the higher river
temperatures that develop later in the summer and the peak recreational use period.
Early upstream migrants are also better able to utilize the tail-end of spring freshet
flows for upstream migration.
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APPENDIX A: Confirmation of BCRP Recognition
Article in local newspapers (Comox Valley Echo February 22, 2013).
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APPENDIX B: Puntledge Hatchery Chiller Drawing – Universal Marine Industries
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APPENDIX C: Puntledge Hatchery Brailer Structural Frame Drawing - Grey Rock
Welding.
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APPENDIX D: FWCP Financial Statement

Project #:

BUDGET
INCOME
Total by Source

11.PUN.01

ACTUAL

FWCP

Other
(Cash)

Other
(in-kind)

FWCP

Other
(cash)

Other
(in-kind)

$93,720

$0

$16,654

$93,720

$0

$16,830

Grand Total Income
(FWCP + Other)

$110,374.00

$110,550.00

EXPENSES
Project Personnel
Project Coordinator
DFO (Electrician &
Engineer)

$2,250.00

$2,273.60
$6,640

DFO (Hatchery personnel)
Communications

$3,500

$4,000.00

$450.00

$403.20

Water chiller & delivery

$13,000.00

$11,233.60

$1,000.00

Fish brailer
Misc. hydraulic parts for
brailer

$60,500.00

$62,286.01

$4,400.00

Material and Equipment

$3,500.00

$3,000.00

$4,782.40

$2,000.00

Electrical hook-up (brailer
and chiller)

$3,200.00

$2,000.00

$4,216.80

$3,900.00

Enclosure

$2,300.00

Administration
Admin Fees (10%)

$8,520.00

$1,514.00

$8,519.56

Total Expenses

$93,720.00

$16,654

$93,715.17

$1,530.00
$0

Grand Total Expenses
(FWCP + others)

$110,374.00

$110,545.17

Balance (Grand Total
Income - Grand Total
Expenses

$0.00

$4.83
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