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EXECUTIVE SUMMARY
Fisheries and Oceans Canada ("DFO") must prohibit the issuance of licences under s. 56 of the Fishery

(General) Regulations (the "FGRs") for cohorts of fish infected with any strain, genotype, subgenotype or variant of the Piscine orthoreovirus ("PRV") to:
Adhere to the statutory preconditions of s. 56 of the FGRs, including protecting and
conserving fish and adhering to the Precautionary Principle;
Avoid sterilizing 'Namgis First Nation's ("'Namgis"), and likely other First Nations',
Aboriginal right to fish for food, social and ceremonial ("FSC") purpose; and
Avoid infringing 'Namgis' Aboriginal title and rights.

DFO's past conduct, as documented by the Federal Court in both Morton v. Canada (Fisheries and
Oceans), 2015 FC 575 ("Morton 2015") and Morton v. Canada (Fisheries and Oceans), 2019 FC 143
("Morton 2019") has failed to satisfy the statutory requirements of s. 56 of the FGRs, adhere to the
Precautionary Principle or discharge its constitutional obligations to 'Namgis.
DFO's interim policy with respect to PRV announced on June 4, 2019, and its conduct in consultation
with 'Namgis during 2019, indicate that DFO is again prepared subordinate its statutory and
constitutional duties to the interests of the fish farm industry, at great expense of populations of wild
Pacific salmon and the rights of Canada's Aboriginal peoples. Indeed, DFO said that was its intention
very plainly in the first document it provided to 'Namgis during consultation:
The overarching departmental aquaculture management objective is to create the conditions
for a successful and sustainable aquaculture industry across Canada. Within the overall
objective, the Department's goal for aquaculture is to ensure that fish and their habitats are
protected using avoidance, mitigation, monitoring, compliance and remediation approaches
that are aligned to the potential risk to the environment (page 3 of the Draft Framework for
Aquaculture Risk Management provided to 'Namgis in advance of the May 15, 2019
meeting, underlining added).
Tellingly, but unsurprisingly, DFO has subordinated its core mandate as embodied by the Fisheries
Act and confirmed in case law stretching back to 1882 -- the protection and conservation of fish and
fish habitat -- as a subsidiary objective underneath its self-stated departmental goal of ensuring the
aquaculture industry is successful. As is well-documented, this same subordination of its mandate to
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protect and conserve fish to the interests of industry caused the collapse of the cod fishery on the east
coast of Canada.1
When it was destroying the Canada's east coast cod fishery, DFO had a simple, well-worn tactic:
The politicians and the senior bureaucrats would run away, pick the very best numbers, and
come out and present them in the best light. They would hide any negative notions –
numbers, information, anything that took the gloss off what they had presented. Any attempt
by anyone on the inside to present a different view was absolutely quashed.2
DFO has not changed its ways. Its assessment of the risk that PRV, and the placing of millions of fish
infected with PRV into the marine environment, poses to wild salmon:
Ignores the weight of evidence showing that PRV may cause profoundly serious risks to
imperiled populations of wild salmon;
Misrepresents, overstates and overvalues any evidence that shows PRV may not be a risk;
Excludes contrary evidence;
Minimizes uncertainty; and
Turns the Precautionary Principle on its head by using the absence of evidence as the
evidence of the absence of risk.
Based on any reasonable review of the existing evidence on PRV, DFO cannot discharge the reverse
of the burden of proof the Precautionary Principle imposes and prove with reasonable certainty that
PRV may not pose a risk to the protection and conservation of fish in British Columbia.

1.1

BACKGROUND

In Morton 2019, the Federal Court quashed DFO's previous policy not to test for PRV or prohibit
introductions and transfers or of fish infected with PRV on four independent grounds:
1. DFO failed to reasonably interpret its core mandate under the Fisheries Act—the protection
and conservation of fish;

1

See, for example, Cameron, Silver Donald. 1998. Why Aren't Heads Rolling? Globe and Mail, 20 January. See also Brubaker, Elizabeth.

"Unnatural Disaster: How Politics Destroyed Canada's Atlantic Ground fisheries" in Political Environmentalism: Going Behind the Green

Curtain, edited by Terry L. Anderson, Hoover Institution Pres, 2000.
2

Brubaker, Elizabeth. "Unnatural Disaster: How Politics Destroyed Canada's Atlantic Ground fisheries" in Political Environmentalism:
Going Behind the Green Curtain, edited by Terry L. Anderson, Hoover Institution Pres, 2000, p. 187. See also Lament for an Ocean: The
Collapse of the Atlantic Cod Fishery: A True Crime Story, by Michael Harris, McClelland & Stewart, 1998.
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2. DFO did not adhere to the precautionary principle—to anticipate, prevent, and attack the
causes of environmental degradation and not use scientific uncertainty to excuse inaction;
3. DFO breached its constitutional duty to consult and accommodate 'Namgis; and
4. And in a finding that beggars belief, when regulating PRV, the virus responsible for one of
leading causes of death in fish farms globally, the DFO failed to consider the risk PRV poses
to wild Pacific salmon.
The Federal Court suspended the judgement for four months. 'Namgis wrote to DFO on March 4 and
March 29, 2019, requesting consultation on DFO's reconsideration of the PRV Policy.
Despite those repeated requests for consultation, DFO did not contact 'Namgis until April 26, 2019 to
initiate consultation. DFO proposed one meeting in May 2019. 'Namgis' met with DFO on May 15,
2019. DFO personnel did not address any of the issues that 'Namgis raised in its March 29, 2019
correspondence.
Aware that DFO had not discharged its constitutional duty to 'Namgis, DFO requested 'Namgis'
consent to a motion to vary the four-month suspension of the judgment in Morton 2019 by one
month to effect consultation. 'Namgis did not consent noting a one-month variance would not
provide the opportunity for a meaningful consultation and re-iterated its concern that DFO was
simply attempt to "paper the record" for the purposes of judicial review. 'Namgis proposed a fourmonth variance, the exact amount of time of the original suspension period, to attempt to conduct
meaningful consultation.
On June 3, 2019, DFO and 'Namgis entered into a consultation agreement to effect consultation over
that four-month period and 'Namgis consented to a motion to vary the suspension period by four
months. Despite DFO's past conduct, 'Namgis believed that DFO would consult in good faith before
making any decision with respect to the PRV Policy.
The very next day, on June 4, 2019, DFO proved 'Namgis' belief in DFO's good faith was misguided,
and also proved 'Namgis' prediction that when DFO met with 'Namgis on May 15, 2019, it already
had had a PRV Policy prepared and ready to announce. On June 4, 2019, DFO announced an
"interim" policy on PRV that would require testing for the supposed Icelandic and Norwegian strains
of PRV.

1.2

THE IMPERILLED STATE OF THE WILD PACIFIC SALMON 'NAMGIS RELIES ON TO
EXERCISE ABORIGINAL RIGHT AND RIGHTS

‘Namgis has unceded and unsurrendered Aboriginal title and rights within and throughout its
Territory. ‘Namgis has hunted, fished, gathered, travelled, and raised families on the land and in the
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waters of their Territory and continue to do so. Since time immemorial ‘Namgis have harvested all
species of wild salmon as a central and integral feature of its distinctive culture.
The populations of wild Pacific salmon 'Namgis relies on to exercise its constitutionally protected
Aboriginal title and right to fish for FSC purposes are critically imperiled. Forty-one populations that
'Namgis relies are critically vulnerable to additional stressors. 17 of those stocks are on the brink of
extirpation. To protect those imperiled stocks 'Namgis has voluntarily undertaken numerous
conservation measures, including suspending the exercises of its FSC fishery.

1.3

EXPOSURE TO PRV WILL LIKELY CAUSE SERIOUS ADVERSE IMPACTS TO WILD
POPULATIONS OF SALMON AND 'NAMGIS ' ABORIGINAL TITLE AND RIGHTS

The risk PRV poses to wild Pacific salmon and 'Namgis' constitutionally protected Aboriginal title
and rights is unassailable:
1. PRV causes HSMI in Atlantic salmon.
2. HSMI is the one of the leading causes of mortality in farmed Atlantic salmon across the
world.
3. HSMI causes mortality of up to 20% in farmed Atlantic salmon.
4. The exact same strain of PRV causing HSMI on fish farms causes the red blood cells of
Chinook to rupture, releasing toxins into their livers and kidneys and killing many of the
infected fish.
5. PRV also causes disease (EIBS) in coho salmon.
6. PRV contributes to Haemorrhagic kidney syndrome in Atlantic salmon either by co-infection
with infectious salmon anaemia virus (ISAV) and may be the primary causal agent in
Haemorrhagic kidney syndrome in Atlantic salmon.
7. PRV has likely been recently introduced to BC, co-evolved with Atlantic salmon and that
species of wild Pacific salmon are less well-adapted to PRV, which may cause PRV to have
more adverse impacts on wild Pacific salmon than farmed Atlantic salmon.
8. PRV has mutated and evolved into more virulent and pathogenic strains. In at least one
instance that mutation and evolution is thought to have occurred in Norwegian fish farms.
9. Densely crowded fish farms provide an ideal environment for viruses to evolve into more
virulent and pathogenic forms.
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10. Multiple fish farms, containing millions of foreign Atlantic salmon, are located in 'Namgis
Territory and along the migratory routes of the wild Pacific salmon 'Namgis relies on to
exercise its Aboriginal title and rights.
11. PRV is found in high concentrations in Atlantic salmon farms along BC’s coast.
12. Those open-net fish farms provide no protection for pathogen transfer and can shed PRV in
enormous quantities.
13. PRV is likely able to survive in the marine environment for extended periods of time and may
be able to travel in excess of 30 km in the water column.
14. PRV infection is significantly higher in wild salmon exposed to salmon farms.

1.4

DFO'S CONCLUSIONS ON PRV ARE UNREASONABLE, CONTRARY TO THE
PRECAUTIONARY PRINCIPLE AND POSE AN UNJUSTIFIED RISK TO 'NAMGIS'
CONSTITUTIONALLY PROTECTED ABORIGINAL TITLE AND RIGHTS

Despite the preponderance of scientific evidence demonstrating that PRV is likely to cause harm to
wild Pacific salmon that 'Namgis relies on to exercise its constitutionally protected Aboriginal title
and rights, DFO has concluded that:
PRV does not cause disease;
PRV is not likely to cause harm to wild Pacific salmon; and
introductions and transfers of fish infected with PRV do not need to be prohibited or require
any other precautionary measures.
These unreasonable conclusions are contrary to the precautionary principle, Morton 2015 and

Morton 2019, and rely on four fundamentally flawed findings:
1. There is a strain of PRV unique to BC;
2. This supposed "BC Strain" is endemic in BC waters and therefore not a risk to wild Pacific
salmon;
3. That "BC strain" of PRV is not pathogenic to species of wild Pacific salmon; and
4. Sub-clinical infection of farmed Atlantic salmon with PRV do not pose a risk to wild Pacific
salmon.

These unreasonable findings are founded on flawed diagnostic methods and data collection,
specifically:
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Inexplicable and unjustified deviation from the case definition for HSMI established and
followed repeatedly in the scientific literature;
The failure to develop reasonable and reliable standards for diagnosing jaundice/anemia;
and
Flawed data collection methods by DFO's Fish Health Audit and Surveillance Program
("FHASP").

In addition to the fatal flaws noted above in DFO's scientific analysis of the risk PRV poses to wild
Pacific salmon, DFO has not addressed key knowledge gaps in the science on PRV, including but not
limited to:
Environmental and biotic factors affecting pathogen dispersal and transmission;
Ecosystem level considerations of current conditions, including the current state of
populations of wild, Pacific salmon;
The absence of reliable challenge studies for all five species of wild Pacific salmon; and
Numerous knowledge gaps the Federal Court identified in Morton 2019 that DFO has not
addressed.

Consequently, any policy that would allow PRV infected Atlantic salmon to be transferred into opennet pens would be unreasonable, contrary to the precautionary principle and pose a substantial risk to
'Namgis' constitutionally protected right to fish for FSC purposes.
Even if DFO's data and scientific reasoning is defensible, DFO relies on policy reasoning that is
neither reasonable nor precautionary. DFO's reasoning is as follows:
PRV was very likely imported from the North Atlantic at some unknown time, (despite peerreviewed research concludes the evidence for a recent introduction is more robust than a
historical introduction (Kibenge et al 2017)).
A likely and reasonable source must be the millions of Atlantic salmon in fish farms off BC's
coast.
This originally non-native PRV has now evolved into a strain that is endemic to BC.
Despite PRV being pathogenic everywhere else it is found in the world, and despite evidence
of PRV-related diseases in BC, such as HSMI and jaundice/anemia, BC won the genetic
lottery and the BC strain is not pathogenic to species of wild Pacific salmon.
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DFO has concluded that placing millions of fish infected with "the BC strain of PRV" will not
cause that BC strain of PRV to evolve into a more virulent and pathogenic strain that will be
released into the ecosystem, despite:

o

the DFO's conclusion that PRV has evolved into multiple strains, (PRV-I, PRV-II,
PRV-III) and sub-genotypes PRV-Ia and PRV-Ib; and

o

the evidence that the more pathogenic genotype PRV Ib likely evolved from PRV Ia
in Norwegian fish farms.

DFO's past PRV policy, and the interim PRV policy announced on June 4, 2019 are willfully blind to
the consequences of the policy reasoning behind them: strains of PRV have mutated and evolved into
more virulent and pathogenic strains in the past and that evolution through mutation will continue.
In effect, by continuing to allow millions of farmed Atlantic salmon infected with PRV into densely
crowded fish farms, which provide the ideal conditions for virus to evolve rapidly and into more
virulent strains, DFO is gambling that this supposed native strain will not evolve into a highly
virulent and pathogenic strain of PRV.
Any policy that does not prohibit issuing licences under s. 56 of the FGRs to transfer cohorts of fish
infected with PRV into open-net fish farms is devoid of all caution. It is a reckless disregard for
DFO's mandate to protect and conserve fish and 'Namgis' Aboriginal title and rights.

1.5

CANADIAN SCIENCE ADVISORY SECRETARIAT'S (CSAS) SCIENCE ADVISORY
REPORT 2019/022

DFO intends to rely on Canadian Science Advisory Secretariat's (CSAS) Science Advisory Report
2019/022: Advice from the assessment of the risk to Fraser River Sockeye Salmon due to piscine
orthoreovirus (PRV) transfer from Atlantic Salmon farms in the Discovery Islands area, British
Columbia (the "2019 Fraser River Sockeye / Discovery Islands CSAS Risk Assessment").
The 2019 Fraser River Sockeye / Discovery Islands Risk Assessment is inadequate to inform any
reconsideration of the PRV Policy for three fundamental reasons:
1. Its scientific assessment was flawed, including, most importantly its scope. As DFO's own
experts have confirmed an assessment of disease outcomes in one species and one
environment cannot predict the disease outcome in other species in other environments.

ix

2. It does not contain any assessment of potential impacts to Aboriginal title or rights and was
not produced in consultation with any First Nations.
3. The process for producing the 2019 Fraser River Sockeye / Discovery Islands CSAS Risk
Assessment lacked the requisite independence and procedural fairness. It does not meet the
standards of a peer-reviewed publication. It does not represent a consensus of those who
participated, despite DFO's claims to the contrary.

1.6

FRAMEWORK FOR AQUACULTURE RISK MANAGEMENT (THE "FARM")

FARM fails to adequately address:
1. Aboriginal rights and the Crown’s legal duty to consult on potential adverse impacts;
2. Federal commitments under the United Nations Declaration on the Rights of Indigenous
Peoples;
3. Federal Principles respecting the Government of Canada's relationship with Indigenous
peoples;
4. Amended Fisheries Act requirements under subsection 2.4 that require consideration of
Indigenous Knowledge in decision-making; or
5. Appropriate application of the Precautionary Principle to decision-making.

Risk-based approach on the movement of live fish under section 56 of the Fishery (General)
Regulations (the "MLFD Policy").
The numerous deficiencies with DFO's MFLD Policy are described more fully in the submission
below. Most importantly, its de facto requirement that the person making decisions under s. 56 of
the FGRs rely solely on the findings of the 2019 Fraser River Sockeye / Discovery Islands CSAS Risk
Assessment, without any further deliberations on the levels of uncertainty surrounding the
conclusions of that assessment and related implications regarding the potential for the decision to
lead to adverse effects on 'Namgis Aboriginal rights, constitutes an unlawful fettering of the a
statutory decision-maker.

1.7

PROCESS FOR CONSULTATION

Consultation on DFO's reconsideration of its PRV policy was inadequate and irreparably flawed:
1. The Decision was made before Consultation began: As the June 4, 2019 announcement
indicates, DFO likely formulated the reconsidered PRV Policy before the June 4, 2019
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deadline imposed by the Federal Court in Morton 2019. DFO has not given any indication
during the consultation that took place after that time that it was willing to reconsider the
supposedly "interim" policy announced on June 4, 2019.
2. The Completion of the CSAS Process before Consultation with 'Namgis began: The completion
of the 2019 Discovery Island / Fraser Sockeye Risk Assessment further supports the
conclusion that the fundamental science research and discussion on the PRV Policy was
complete before consultation began.
3. DFO Failed to inform 'Namgis of its proposed Course of Conduct: Despite the reasonable
conclusion that DFO had already concluded what the PRV Policy will be before beginning
consultation with 'Namgis, DFO, despite repeated requests, has not informed 'Namgis what
the PRV Policy is or may be.
4. DFO has refused to answer fundamental questions about the testing described in the "interim"
policy announced on June 4, 2019. 'Namgis first raised those questions in its June 13, 2019
letter and has repeatedly asked DFO to provide answers to those questions.
5. DFO failed to respond to the information requests and questions contained in 'Namgis
March 29, 2019 letter. DFO requested a one-month variance to the four-month suspension
period in Morton 2019 so it could respond to the March 29, 2019 letter. The consultation
agreement 'Namgis and DFO requires it to provide a full response to the March 29, 2019 letter
by August 8, 2019. DFO has still not provided answers to those most of those questions.
6. DFO failed to bring scientists to full-day meetings to discuss the science of PRV: ‘Namgis
commenced this consultation with the understanding that what was being discussed was
DFO’s PRV Policy. Central to that discussion is the state of knowledge and certainty of
existing PRV science. Full-day meetings and an exchange of views was agreed to by both
parties. On August 15, 2019, DFO said that, “they (DFO Science Section) don’t think “rehashing” individual projects is worth their time. DFO already has a lot of studies…” DFO
committed to providing a written response to August 15th science presentations and then
failed to do so.
7. DFO repeatedly misrepresented and withheld information: In its March 29, 2019 letter,
'Namgis described repeated instances in which DFO misrepresented science on PRV. DFO
has not responded to 'Namgis' questions about those misrepresentations but has instead
continued to misrepresent and withhold information.
8. DFO consulted on draft and incomplete documents: DFO provided 'Namgis with draft and
incomplete documents to consult on. Many of those documents rely on other policy
documents that have not been completed. This information gap has significantly impeded
consultation.
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9. DFO failed to discharge its Secretariat Responsibilities: DFO's repeated failure to provide
notes, meeting records and other materials in a timely manner has been consistent and
ongoing meant that information was not provided in a timely manner.
10. Capacity funding: DFO has failed to provide reasonable capacity funding for 'Namgis to
engage in consultation.
11. DFO failed to provide 'Namgis with an assessment of the potential impacts to its Aboriginal title
and rights: Despite 'Namgis providing information in its March 29, 2019 letter on the
depleted state of wild salmon it relies on, the vulnerability of those populations to additional
stressors and the adverse impacts that would flow to the exercise of 'Namgis' Aboriginal title
and rights from impacts to those populations of wild Pacific salmon, DFO has never
responded to that information. DFO has not provided an assessment of those stocks in
'Namgis Territory. As a result of this non-responsiveness, the object of consultation was
misdirected (Clyde River (Hamlet) v. Petroleum Geo‑Services Inc., 2017 SCC 40 at para. 45).
12. DFO failed to discuss any accommodations aimed at protecting 'Namgis' Aboriginal title and
rights: As a result of DFO's failure to consult on 'Namgis' Aboriginal title and rights, any
accommodations to protect those rights was effectively precluded from being meaningfully
considered. Instead, 'Namgis has been limited to providing accommodations aimed at
protecting populations of wild salmon generally and addressing deficiencies with DFO's
science and policy development.

1.8

NECESSARY ACCOMMODATIONS

The following Policy Accommodations are necessary to avoid and mitigate the harmful effects of
PRV on the populations of wild salmon that 'Namgis relies on to exercise its Aboriginal title and
rights:
1. DFO must prohibit any cohort of smolts that test positive for any strain, genotype, subgenotype or variant of PRV from being introduced into the marine environment until such
time as there is scientific consensus that PRV is not pathogenic to all species of wild Pacific
salmon.
2. Testing for PRV must adhere to sampling methods and sample sizes agreed to by 'Namgis,
with a minimum of 240 fish sampled from each sources hatchery.
3. DFO must investigate the bio-security measures at any freshwater hatchery that produces
smolts that tests positive for any strain, genotype, sub-genotype or variant of PRV.
4. Testing of smolts intended to stock open-net fish farms should be testing for PRV regularly
during their freshwater growth cycle and immediately before proposed transfer to the marine
environment.
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5. The testing for PRV must use Fluidigm technology and be based on protocols and procedures
agreed to by 'Namgis.
6. Testing must not be done solely by an aquaculture industry lab and must be conducted at a
laboratory agreed to by 'Namgis.
7. Introductions and transfers of smolts which have been conclusively identified as PRVnegative would be permitted only during the period from October-March.
8. In the alternative to accommodation #1 above, if DFO does not adopt a complete prohibition
on the introduction of smolts that test positive for any strain, genotype, sub-genotype or
variant of PRV, then transfers and Introductions of smolts must be:
limited to certain times of the year, in order to avoid impacts to migrating and
spawning salmon;
prohibited from being introduced or transferred to:
o

areas proximal to natal streams (an agreeable minimum distance to be
determined through further consultation);

o

areas of farm clustering and density (as determined through further
consultation); or

o

areas where hydrodynamics may cause the spread of PRV over a large
area – for example, farms located in narrow channels with high tidal or
current flow (to be determined through further consultation).

9. In the alternative to accommodation #1 above, if DFO does not adopt a complete prohibition
on the introduction of smolts that test positive for any strain, genotype, sub-genotype or
variant of PRV and in addition to #8 above, DFO and the ITC introduce directives that would
reduce the maximum allowable biomass a fish farm may hold when a cohort of smolts known
to be PRV positive will be introduced to that fish farm.
Before cohorts of PRV-negative smolts are introduced into fish farm, that
destination fish farm must be fallowed until the water column in and around that
fish farms is negative for all strains, genotypes, sub-genotypes or variants of PRV.
10. Require extended fallowing of fish farms in specified geographical areas (to be determined by
hydrodynamics) to clear PRV out of the marine environment. Such fallowing must continue
until regular testing determines all strains, genotypes, sub-genotypes or variants of PRV.
11. Establishment of new scientific review committee, external to and independent of DFO and
CSAS, that would be responsible for assessing level of certainty around existing science of
PRV. This independent review committee would review Disease Agent Assessments every
three months to determine if they remain valid, and to revise where warranted by new or
reconsidered science. The scientific review committee would require:
mechanisms for DFO to consult with ‘Namgis quarterly about the scientific
review committee's findings and funding for ‘Namgis participation; and
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DFO to consider the scientific review committee's findings when assessing and
addressing potential harm to the environment (fish) and impact to rights.
12. ‘Namgis must have a seat on the CSAS Steering Committee, and the ability to delegate an
expert to the CSAS Steering Committee in instances where there is a potential impact on the
lands or waters of ‘Namgis traditional territory.
13. ‘Namgis must have a seat on the Introduction and Transfers Committee, in all cases where an
introduction or transfer is occurring with ‘Namgis Territory.
14. To ensure that future consultations between ‘Namgis and DFO are meaningful and conducted
in good faith, DFO must that demonstrate that:
the Precautionary Principle has been incorporated into decision making at all
levels in a meaningful and consistent way; and
Indigenous Knowledge and perspectives have ben meaningfully considered in
decision-making and risk assessment processes and arenas.
15. DFO must commit participation funding in order to ensure the full participation of First
Nations, including 'Namgis, in consultation processes on policies related to aquaculture
pathogens, disease agents and diseases as well as decisions under s. 56 of the FGRs. This
funding should support participation in all forms, including the potential conduct of
independent studies (such as Traditional Knowledge Studies) and assessments of risk or
impact to traditional rights.
16. To examine the link between PRV and pathologies in Pacific salmon DFO must conduct PRV
challenge studies in collaboration with 'Namgis and according to standards acceptable to
'Namgis, including:
challenge studies all five species of wild Pacific salmon, including populations of
wild Pacific salmon that originate in or use 'Namgis Territory;
the use of a reliable control group;
agreed definition of disease;
agreed sampling times;
increased testing for viral load throughout the salmon life cycle, to determine
differences in viral load and therefore the relative size of PRV reservoirs in open
ocean, migration channel and spawning stream environments; and
ongoing monitoring and PRV-related protocols need to include greater
accounting for environmental variability including different rates of viral
infection, incubation, pathology, disease manifestation, shedding etc. between
salmon species, stocks, strains and environments.
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17. To examine the potential transmission of PRV and other pathogens, disease agents and
diseases from fish farms to wild Pacific salmon, DFO must conduct PRV research in
collaboration with 'Namgis and according to standards acceptable to 'Namgis, including:
the identification of potential risks from sub-lethal infection on wild fish, and the
pathways by which sub-clinical infection may influence mortality;
the identification of potential stressors from aquaculture on wild fish, including
when infected farmed fish start to shed PRV virions into the environment;
completing water column sampling to determine how long PRV persists in the
water, how far PRV can travel in the water, how long it remains viable
(potentially infective) in the water and what the minimal infective dose is;
assessing the risk of disease in Pacific salmon and/or the risk of transmission of
PRV, other pathogens, disease agents and diseases between wild salmon and
farmed salmon;
the role cumulative effects play in the risk PRV infection poses to wild Pacific
salmon stocks; and
potential role of vectors such as sea lice in the transmission and spread of PRV.
18. DFO must expedite the completion of the nine risk assessments of key diseases it committed
to complete by 2020 to evaluate the consequences of disease transfer from aquaculture to wild
fish.
19. DFO must commit to expand field assessment programs in order to establish a body of data
regarding the locations and health of “known aggregates of wild fish” and their susceptibility
to disease agents including PRV and other pathogens. This should include salmon populations
as well as other species such as herring.
20. The DFO should also ensure that the findings of all the scientific studies listed above are
made public in a timely fashion such that they can be scrutinized and considered by relevant
bodies such as the ITC and the scientific review committee described in Accommodation #12,
above, and be incorporated into risk assessments based on the Precautionary Principle.
21. DFO must, in collaboration with 'Namgis and according to standards acceptable to 'Namgis,
conduct an assessment of 'Namgis, conduct an assessment of:
'Namgis' current ability to meaningfully exercise its right to fish for FSC purposes and
incidents of Aboriginal title that depend on health populations of wild Pacific salmon;
the risk PRV poses to 'Namgis' current ability to meaningfully exercise its right to fish
for FSC purposes and incidents of Aboriginal title that depend on health populations
of wild Pacific salmon; and
accommodations designed to avoid and mitigate the potential impacts of PRV from
fish farms to 'Namgis' Aboriginal title and right to fish for FSC purposes.
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22. DFO must establish a joint monitoring program with 'Namgis for the fish farms in 'Namgis
Territory. That joint monitoring program must be developed in collaboration with 'Namgis
and include standards agreeable to 'Namgis, including:
DFO funding for the training of 'Namgis environmental monitors to be paid to
'Namgis;
collaboration between 'Namgis and DFO inspections, provided the presence of
‘Namgis monitors is understood to NOT constitute any form of agreement with the
results of an inspection;
'Namgis' delivery of notices of inspection in person and 'Namgis presence during the
collection of salmon morts by divers;
frequent 'Namgis -controlled monitoring for gross clinical signs and testing for PRV
prevalence followed up by histological testing if either of these were detected; and
capacity funding for 'Namgis participation.
23. DFO's auditing program of fish farms must:
conduct audits of farms need to be conducted without any advance warning to ensure
accuracy of information collected;
monitoring for HSMI and PRV in fish farms and hatcheries by sampling at least 30
fish at each sampling event with one sampling event per month at each fish farm.
regular assessment of salmon morts for the presence of HSMI twice monthly;
include a definition of disease outbreak that conforms to OIE standards under its
Aquatic Animal Health Code, including to conforming to standards for diagnosing
sub-clinal disease and the numbers of individuals with disease for disease to be
diagnosed;
include a definition of "mortality event" that captures chronic slow-moving diseases
such as HSMI and that does not allow mortality events to be dismissed because of
environmental conditions;
diagnostic standards for HSMI based exclusively on histopathological lesions as
described in the Beiring and Garseth (ICES) paper; and
diagnostic standards for jaundice/anemia in Chinook salmon using a technique which
is replicable, peer-reviewed and more precise than the current clinical examination
consistent with the methods used in Di Cicco et al. (2018).
24. DFO must establish a joint monitoring program with 'Namgis to monitor the transmission of
PRV, pathogens, disease agents and diseases from fish farms to wild salmon. That joint
monitoring program must be developed in collaboration with 'Namgis and include standards
agreeable to 'Namgis, including:

xvi

regular assessments for jaundice and EIBS and other PRV-related diseases in wild
Pacific salmon using a protocol deemed acceptable by expert peer-review;
a comprehensive pathogen surveillance program focused specifically on wild
populations of Pacific salmon in order to assess the extent to which pathogens are
stressors;
RNA sequencing of PRV in order to track the presence of strains in hatchery and
ocean-penned Atlantic salmon for the purposes of comparison and mutation tracking;
collection of data on particular PRV-Ia sequence variants with specific areas, salmon
farms, or salmonid species so as to establish the diversity within PRV-Ia in BC;
fish collected at all life stages, and not just morts, in order to ensure effective
sampling;
DFO funding for the training of 'Namgis environmental monitors to be paid to
'Namgis; and
capacity funding for ‘Namgis participation.
DFO must ensure that the findings of its monitoring program are made public in an accessible
and timely fashion such that they can be scrutinized and considered by relevant bodies, such
as the ITC, and be incorporated into risk assessments based on the Precautionary Principle.
Unless DFO adopts accommodations #1-7 in their entirety, 'Namgis believes that DFO's regulation of
PRV in fish farms in BC will likely result in the infringement and sterilization of 'Namgis' Aboriginal
title and right to fish for FSC purposes.
The adoption by DFO of any other combination of accommodations may lessen, but will not
eliminate, potential adverse impacts to already severely depleted populations of wild Pacific salmon
in 'Namgis Territory such that 'Namgis will not be able to continue to meaningfully exercise its
Aboriginal title or right to fish for FSC purposes.
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1.

I NTRODUCTION

In her decision of February 4, 2019, Justice Madam Strickland found that the Crown had previously
breached its duty to consult 'Namgis on DFO policy not to prohibit introductions and transfers of
Atlantic salmon smolts infected with PRV under s. 56 of the FGRs (Morton 2019). As a result, from
June to September 2019, DFO was required to consult with 'Namgis on its reconsideration of the PRV
Policy. As agreed in the consultation agreement DFO and 'Namgis reached on June 3, 2019, 'Namgis
provides this submission for consideration by the decision-maker. This submission contains 'Namgis’
views on required accommodations and their associated rationales specific to the PRV Policy prior to
the Department reconsidering its PRV Policy.
The five main sections to the submission are outlined below:
Impacts to 'Namgis Fishery and Aboriginal Title and Rights;
Gaps and Deficiencies in Science of PRV Relied Upon by DFO for Decision-Making;
The PRV Policy and the DFO Decision-Making Process;
Consultation Process Pertaining to the PRV Policy; and
Accommodations Required.

Section 2. Impacts to 'Namgis Fishery and Aboriginal Title and Rights
This section first establishes the historical and ongoing critical cultural, social and economic
importance of wild Pacific salmon to ‘Namgis, then identifies historical and current ‘Namgis
stewardship and management efforts related to the protection of this critical cultural species, and
then examines the implications for ‘Namgis rights and interests from the ongoing decline in wild
salmon stocks in ‘Namgis territory.
This historical context is critical because it identifies that both wild Pacific salmon and the ‘Namgis
rights that are predicated on access to these once plentiful resources are in a precarious condition that
merits the highest degree of precaution as any Crown decision with potential adverse impacts to the
populations of wild salmon 'Namgis relies on has the potential to infringe upon 'Namgis' Aboriginal
title and rights. This historical context, combined with the potentially substantial/significant impacts
that could be caused on wild salmon by the introduction of PRV-infected Atlantic salmon into fish
farms in and around ‘Namgis territory and the strong prima facie claim to an Aboriginal right to fish
for FSC purposes and ‘Namgis' strong claim to Aboriginal title, requires DFO to consult at the deep
end of the Haida spectrum.
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The depleted populations of wild Pacific salmon and the science on PRV confirms there are valid
impact pathways by which PRV from farmed fish can and likely will endanger the individual and
potentially population health of wild Pacific salmon.
Appendices to the Submission
Appendices that are attached to this submission are cited throughout. They provide critical
evidence of:
'Namgis' Aboriginal rights and title;
The health and status of the populations of salmon that 'Namgis relies on;
The harm PRV poses to those populations; and
The science on PRV.
The main text of the submissions refers to the appendices and summarises portions of them,
but does not replace them. Those appendices form an integral part of 'Namgis' submissions
and should be read in their entirety.

Section 3. Deficiencies in DFO's Analysis of the Science on PRV
The submission then describes key deficiencies in DFO's analysis and reasoning with respect to the
risk PRV poses to populations of wild Pacific salmon. This section focuses on the concerns of ‘Namgis
in relation to the correct interpretation of the available science related to PRV and the potential
impacts related to the infection of wild stocks of Pacific salmon (including sockeye, chum, Chinook,
coho and pink).
This section also describes how it is not reasonable for DFO to conclude, based on the science
available, that PRV does not pose a risk of serious and potentially irreversible harm to the populations
of wild Pacific salmon that ‘Namgis relies on to exercise its Aboriginal title and rights.

Section 4. The PRV Policy and the DFO Decision-Making Process
This section of the submission describes how the risk assessment conducted by the Canadian Science
Advisory Secretariat ("CSAS") on populations of Fraser River sockeye fails to provide a reliable
assessment of the risk poses to all five species of wild Pacific salmon and also does not assess impacts
to ‘Namgis' Aboriginal title and rights.
It also describes how the draft policy documents DFO has provided ‘Namgis do not adhere to DFO's
statutory and common law obligations in respect to the Precautionary Principle, s. 56 of the FGRs

and the Crown's duty to consult and accommodate ‘Namgis on the potential adverse impacts
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introductions and transfers of PRV-infected smolts will have on ‘Namgis’ Aboriginal rights and title.
The section discusses issues with:
1. The CSAS Process and Reporting;
2. The Framework for Aquaculture Risk Management;
3. The Risk-Based Approach to the Movement of Live Fish Under S. 56 of the FGRs; and
4. Related operational policy instruments for decision making under Section S.56.

Ultimately, the section identifies how these four proposed components of the PRV Policy have the
combined effect of:
1. Unlawfully fettering statutory decision-makers with respect to decisions under s. 56 of the
FGRs; and
2. Not allowing the Crown to discharge its constitutional duty to consult and accommodate
‘Namgis on the potential of adverse effects of transfers or introductions Atlantic salmon
smolts on wild Pacific salmon relied upon by ‘Namgis for the continued exercise of its right to
fish.

Section 5. Consultation Process Pertaining to the PRV Policy
This section describes the events leading up to the consultation process specific to DFO’s
reconsideration of its PRV Policy and the steps that occurred during the consultation process itself
(June - September 2019). Further, this section describes why consultation was inadequate, i.e., what
was required but wasn’t provided by DFO during this consultation process in order to have made it
meaningful.

Section 6. Accommodations Required
The last main section of the submission describes the necessary accommodations to avoid the risk of
adverse impacts caused by PRV to populations of wild salmon that 'Namgis relies on to exercise its
constitutionally protected Aboriginal title and rights.

1.1

SUMMARY

With the evidence provided in this submission, ‘Namgis emphasizes that both the past PRV Policy
and interim PRV Policy, announced, without ‘Namgis consultation, on June 4, 2019, does not comply
with s. 56 of the FGRs and does not discharge the Crown's duty to consult and accommodate with
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‘Namgis regarding DFO's reconsideration of the PRV Policy or the potential adverse effects resulting
from the Department’s future s. 56 decisions on ‘Namgis Aboriginal title and rights.
Further, this submission describes how consultation during June-September 2019, was both
substantially and procedurally deficient to the extent that meaningful consultation on the PRV Policy
was not achieved. Hence, DFO cannot adopt either its past policy on PRV or the interim policy it
announced on June 4, 2019. Doing so would be a complete abandonment of DFO's statutory and
constitutional duties. In order to meet its obligations, DFO must commit to implementing the
accommodations outlined in Section 6 of the submission.

2.

THE IMPACTS OF PRV ON THE S ALMON STOCKS 'NAMGIS RELIES
UPON WOULD CONSTITUTE AN INFRINGEMENT OF ITS
ABORIGINAL TITLE AND RIGHT TO FISH FOR FOOD, S OCIAL AND
CEREMONIAL PURPOSES

The populations of wild Pacific salmon 'Namgis relies on to exercise its constitutionally protected
Aboriginal title and right to fish for food, social and ceremonial ("FSC") purposes are critically
imperilled. Forty-one populations of salmon that 'Namgis relies on are critically vulnerable to
additional stressors. Seventeen (17) of those stocks likely have very little or no capacity to absorb
additional stressors and are on the brink of extirpation (Affidavit of Dr. Martin Krkosek affirmed
March 7, 2018, "Appendix I: Krkosek Affidavit #1", paras. 11 and 17, 22 and 23) with eight of those
populations local to the Nimpkish River (para. 25) in the heart of 'Namgis Territory (Affidavit of
Chief Svanvik affirmed on March 17, 2018, "Appendix M: Svanvik Affidavit", paras. 19, 13-14). To
protect those imperilled stocks, 'Namgis has voluntarily suspended the exercises of its FSC fishery
(Appendix M: Svanvik Affidavit, paras. 87).
PRV is a proven disease agent (Wessel et al. 2017) that may be harmful to the protection and
conservation of fish (Morton 2015, paras. 40 to 48 and 96 to 99). The introduction of millions of fish
infected with PRV into 'Namgis Territory is contrary to s. 56 of the FGRs. It also poses an
unreasonable and unaccommodated threat to the continued viability of the populations of wild
Pacific salmon that 'Namgis relies on to exercise its Aboriginal title and rights (Appendix I: Krkosek
Affidavit #1, paras. 40-64). 'Namgis firmly believes and has provided ample evidence – and the Crown
has provided no evidence to the contrary – that these declines in salmon returns have already placed
the survival of 'Namgis’ Aboriginal right to fish in jeopardy, even prior to DFO implementing its PRV
Policy.
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Below, 'Namgis explains how introductions of millions of PRV-infected Atlantic salmon will create
an unacceptable risk of an infringement upon 'Namgis' Aboriginal title and the sterilization of its
right to fish for FSC purposes. In doing so, 'Namgis describes:
the historical and current state of wild Pacific salmon stocks that come from and travel
through 'Namgis Territory;
the 'Namgis fishery and limited ability in recent decades to practice 'Namgis’ right to fish for
FSC purposes due to the already heavily impacted and imperilled state of wild Pacific salmon
in 'Namgis Territory;
the potential adverse impacts to 'Namgis’ rights and title that will likely occur if the action(s)
DFO is contemplating under the existing PRV Policy are allowed to happen; and
DFO's responsibilities in the face of this elevated risk, with the potential for adverse impacts
of extreme magnitude to wild Pacific salmon and to 'Namgis.

2.1

WILD PACIFIC SALMON ARE INTEGRAL TO 'NAMGIS' CULTURE, ABORIGINAL
TITLE AND RIGHTS

‘Namgis has unceded and unsurrendered Aboriginal title and rights throughout its Territory. ‘Namgis
has hunted, fished, gathered, travelled, and raised families on the land and in the waters of their
Territory and continue to do so (Appendix M: Svanvik Affidavit, para. 18). Since time immemorial
‘Namgis have harvested all species of wild salmon as a central and integral feature of its distinctive
culture (Appendix M: Svanvik Affidavit, para. 39).
‘Namgis traditional knowledge, historical records, and the Svanvik Affidavit (Appendix M), all
confirm the high vitality and critical importance of ocean, lake and river fishing to ‘Namgis, prior to
and following contact with Europeans in 1792, and at the time of the assertion of British sovereignty
in 1846 (Appendix M: Svanvik Affidavit, paras. 18-20). In particular, ‘Namgis survival,
Kwakwaka’wakw culture, and their mode of life have always been intricately tied to the five species
of Pacific salmon that come from and return to ‘Namgis territory (Appendix M: Svanvik Affidavit,
paras. 39-59). Village locations, terms for and understanding of seasons, and ‘Namgis laws and norms
of governance, including trading and access protocols with neighbours, were all developed in
relationship to this once highly abundant and renewable fisheries resource. Adverse impacts to wild
Pacific salmon will create changes in their governance, management of resources, and family
relations. Such impacts would ripple throughout their society and culture and would affect the way
they manage their Aboriginal title in their Territory and community.
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The Crown has recognized the importance of salmon to ‘Namgis. Six of the Nation’s eight reserves
were established at what were then called “fishing stations”, and were intentionally located in
proximity to our ancestral fishing grounds (Appendix M: Svanvik Affidavit, para. 36). In fact, all of
'Namgis’ reserves are located near or in traditional fishing areas on Cormorant Island, around or near
the Nimpkish River, or along Johnstone Strait (Appendix M: Svanvik Affidavit, para. 37).
The Provincial Crown in 2011 (Appendix M: Svanvik Affidavit, Exhibit "K") recognized ‘Namgis’
strong claim to fishing rights in its Territory. 'Namgis' Agreement in Principle proposed through the
BC Treaty Process acknowledged the importance of fisheries and marine resources and our
governance and jurisdiction with respect to those resources (Appendix M: Svanvik Affidavit, para. 34
and Exhibit "J"). DFO's knowledge of 'Namgis’ right to fish for FSC purposes or its strong prima facie
claims to Aboriginal title and rights are not in dispute. DFO has acknowledged that 'Namgis has a
strong prima facie claim to fish for FSC purposes in its Territory (Morton 2019, paras. 307 to 308).
Pacific salmon are an integral part of 'Namgis' oral history and traditions, way of life, economy,
culture and ceremonies, food and trade. Salmon are so integral that they are not considered merely a
resource, but a relation, playing a key role in the establishment of the people now called ‘Namgis and
the culture group that is Kwakwaka’wakw (Appendix M: Svanvik Affidavit, paras. 14-15, 26-27, 3942, 44). Much of the 'Namgis lifeworld has been devoted to harvesting, processing, celebrating and
stewarding salmon stocks. Members spend over half of each year gathering and processing salmon,
from May to November (Appendix M: Svanvik Affidavit, paras. 42-43).
Each species of Pacific salmon – sockeye, chum, pink, Chinook and Coho – is considered integral to
'Namgis settlement patterns, food supply, trade, ceremonies and cultural retention (Appendix M:
Svanvik Affidavit, paras. 45-59). Before 1792 and since, 'Namgis have fished watersheds of the
Nimpkish and Kokish Rivers on northern Vancouver Island as well as the marine environments in
and around Malcolm Island, Cormorant Island, Swanson Island, Hanson Island, Foster Island, the
Plumper and Pearse Island Groups and other areas in the area known as the Broughton Archipelago
(Appendix M: Svanvik Affidavit, para. 13). Harvesting of wild salmon was sufficient to support at
least 32 villages as well as attendant trade and commerce. Historically, one of the most important
harvesting locations was Gwa’ni, now known as Nimpkish River.

2.1.1

Depletion of ‘Namgis Salmon Stocks

The Nimpkish River was once among the top four sockeye salmon producing rivers in British
Columbia. In 1958, DFO indicated that the Nimpkish River was second only to the Fraser River in
terms of salmon productivity, with escapement numbers that neared or exceeded 250,000 salmon (of
all species) on an annual basis (Appendix M: Svanvik Affidavit, para. 67). Every year, salmon
provided critical sustenance and formed the primary basis of the 'Namgis economy.
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Today what was once inconceivable has become the norm; within ‘Namgis Territory, salmon stocks
are now significantly depleted (Appendix M: Svanvik Affidavit para. 71, Exhibits “N”, “O”, “P”, “Q”,
“R”, “S”, “U”). Within the lifetimes of many ‘Namgis members, times can be remembered where
salmon species were still abundant and could be readily harvested from Nimpkish River, around
Cormorant Island, and throughout the Johnstone Strait. Everyone could come down to the dock and
take what they needed to facilitate survival through to the next year. Smokehouses worked
throughout the summer; shortages were “inconceivable” (Appendix M: Svanvik Affidavit, paras. 6064). Throughout the 1960s and into the 1970s, 'Namgis members could still access enough traditional
foods to maintain their traditional diet, with even small families accessing around 150 salmon per
year.
Runs are now so depleted that ‘Namgis fisheries are restricted to FSC purposes, including a
moratorium (Appendix M: Svanvik Affidavit paras. 23, 60-63, 87-88).
Because of the central importance of salmon to the ‘Namgis, the First Nation has made efforts to track
changes over time. The Nimpkish River Hatchery has provided the following evidence in relation to
salmon declines from the critical Nimpkish River stocks (Appendix M: Svanvik Affidavit, paras. 7071; see also Appendix I: Krkosekt Affidavit #1, paras. 27-29):
Chum: relative to historic levels, all four runs (with each run labelled according to the year
'Namgis starting tracking it, that is, 1949, 1950, 1951, 1952) have collapsed (+/-98% decline of
the 1950 run in 2016 from 1962 numbers) (Appendix M: Svanvik Affidavit, paras. 70-71);
Coho: relative to historical levels, all four runs have been in collapse for decades (Appendix
M: Svanvik Affidavit, paras. 70-71);
Chinook: relative to historic levels, all four runs have been in collapse for decades (Appendix
M: Svanvik Affidavit, paras. 70-71);
Sockeye: all four runs have shown serious decline, with occasional modest upticks (29,000 to
119,676 fish, depending on the year), but numbers far below what DFO has itself described as
an optimal escapement for Nimpkish River sockeye of 250,000 to 300,000 annually (Appendix
M: Svanvik Affidavit, paras. 70-71); and
Pink: both runs on the two-year cycle are currently critically low (Appendix M: Svanvik
Affidavit, paras. 70-71).
By the year 2000, the Nimpkish River salmon escapement had declined by 95%. There is no evidence
that these numbers have been reversed in the interim. 'Namgis’ overall finding is that all species of
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Nimpkish River salmon are at critically low levels that cannot sustain additional stressors (Appendix
I: Krkosek Affidavit #1).
The observations of ‘Namgis are supported by Krkosek Affidavit #1, which indicates that the
Nimpkish River salmon stocks are not the only ones that ‘Namgis relies upon that are in decline.
Forty-one distinct salmon populations or conservations units that 'Namgis relies on are in “poor or
imperilled condition” (Appendix I: Krkosek Affidavit #1). Many of these populations are already at
high risk and unable to handle additional disease agents like PRV – “there is little capacity in those
Populations to persist under current unfavourable environmental and biological conditions, let alone
to absorb new stressors” (Appendix I: Krkosek Affidavit #1, para 11(b), emphasis added).
'Namgis households following a traditional diet would consume approximately 150 salmon per year in
the 1960s and 1970s. Currently salmon are no longer abundant enough to support diets that rely on
salmon as a core food source (Appendix I: Svanvik Affidavit paras. 63-64). One ‘Namgis member
following the traditional diet of the First Nation would consume at least 23 sockeye salmon per year.
Thus, as there are currently 560 members resident in the primary community of Yalis, they would
require a minimum of 13,399 sockeye per year (Appendix M: Svanvik Affidavit paras. 167-168).
Current sockeye salmon returns have become so depleted that this pattern of consumption, which
would be considered sufficient (and not abundant), is not currently possible.
Despite its constitutional duty to do so, DFO has failed to properly investigate how the exposure of
PRV from fish farms in 'Namgis Territory may adversely affect the currently imperilled populations
of wild Pacific salmon, many of which have been recognized as being on the brink of extirpation by
the Committee on the Status of Endangered Wildlife in Canada (Appendix I: Krkosek Affidavit #1).
This topic is subject of Sections 3 and 4 of this submission. In addition, the DFO has not investigated
how those impacts on wild salmon would likely affect 'Namgis' ability to exercise its Aboriginal title
and right to fish for FSC purposes, another Crown responsibility. As the Supreme Court of Canada
has made clear, the Crown must assess this potential impact to 'Namgis' rights as a separate issue than
just impacts to wild Pacific salmon (Clyde River (Hamlet) v. Petroleum Geo‑Services Inc., 2017 SCC
40 at para. 45). When doing so, DFO must consider the current state of affairs, including the current
state of the resources that the First Nation relies on and its ability to exercise its title and rights (West

Moberly First Nations v. British Columbia (Chief Inspector of Mines), 2011 BCCA 247).
2.1.2

‘Namgis Stewardship Efforts to Protect and Conserve the wild Pacific Salmon it Relies
on

Since time immemorial, ‘Namgis has taken undertaken precautionary management and stewardship
of its fisheries and marine resources to protect and conserve the populations of wild Pacific salmon on
which it relies. 'Namgis considers its management and stewardship obligations to wild Pacific salmon
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a sacred obligation that is part of ‘Namgis’ inherent jurisdiction over its Territory. In keeping with
that sacred obligation, 'Namgis in its stewardship and management of the fisheries in its Territory has
always acted to preserve the long-term viability of its fisheries and prioritized that long-term
preservation over the short-term exploitation of its wild fisheries.
Such precautionary stewardship measures have included self-imposed moratoriums on the harvesting
of certain species, timing harvesting until after salmon have laid their eggs, active relocation of
salmon to spawning grounds during low water periods, and “seeding” of less productive rivers with
salmon eggs, among other actions (Appendix M: Svanvik Affidavit, paras. 28, 74). Salmon stewardship
was a communal responsibility taken very seriously; ‘Namgis ancestors knew that their survival and
cultural vitality was heavily reliant on salmon. As a result, ‘Namgis stewardship of its fishery
resources was – and remains – focused on making every effort possible to support salmon through
active restoration and reproductive success activities, as well as application of precaution around
harvesting activities.
Faced with the declines in populations of wild Pacific salmon described above, in modern times
'Namgis has undertaken the following precautionary measures to protect and conserve the population
of wild salmon on which it relies:
a voluntary moratorium on harvesting for of all salmon species, for all purposes, in the
Nimpkish River has been imposed since 1978 and will be maintained until such time as the
populations recover to sustainable harvesting levels;
operation of the Nimpkish River Hatchery since its establishment in 1978;
fertilizing critical salmon lakes to increase nutrient levels available for plankton;
increased monitoring of escapement;
entering into a Comprehensive Fisheries Agreement with Canada; and
development of the Kuterra land-based aquaculture facility (Appendix M: Svanvik Affidavit,
paras. 76-94).
Despite these concerted and prolonged management and stewardship efforts, salmon populations in
'Namgis Territory have continued to see low returns for decades (Appendix M: Svanvik Affidavit,
paras. 69-71 also Exhibits “N” and “O”). These declines have had significant attendant impacts on the
continuity of ‘Namgis rights, culture and subsistence. The voluntary closure of the Nimpkish River
FSC harvest, in particular, has been a jarring one for 'Namgis. Whereas in the past this river was the
heart of the 'Namgis fishing season, now it is only on rare occasions and after long deliberations, that
'Namgis has allowed temporary lifting of its moratorium so that it can transmit the knowledge of how
to fish to its younger generations so as to ensure that knowledge is not lost permanently. The
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Nimpkish River Hatchery, which poses a large ongoing expense for the Nation to operate, has been
seeing such small salmon returns that it has recently been operating at between 1.32 and 2.34% of
capacity (Appendix M: Svanvik Affidavit, paras. 78-86).
In summary, through adopting a moratorium on any fishing from its primary harvesting area while
investing millions of dollars and large amounts of time into the Hatchery and other initiatives,
‘Namgis stewards have taken the most painful and costly steps possible to protect currently highly
vulnerable salmon stocks. This is the very definition of proactivity and precaution. In contrast, DFO's
policy with respect to PRV is devoid of precaution and contrary to 'Namgis sacred obligations to
manage and steward its resources. DFO has also failed to proactively protect from further and
increased infringement, ‘Namgis’ priority fishery and constitutionally-protected Aboriginal right to
fish for salmon throughout its Territory. That lack of precaution risks exposing critically depleted
populations of wild Pacific salmon to a foreign virus which has already been associated with fatal
impacts to Chinook salmon; species of wild Pacific salmon that are severely depleted to such an
extent that some populations are already considered endangered (Appendix I: Krkosek Affidavit #1).
By allowing the transfer of millions of PRV-infected Atlantic salmon into the marine waters in and
around 'Namgis Territory, DFO risks imposing additional adverse effects on ‘Namgis’ Aboriginal title,
culture, socio-economic conditions, and mode of life, and risks sterilizing 'Namgis' right to fish for
FSC purposes.

2.1.3

Impacts of Existing Salmon Declines on 'Namgis First Nation

The size and health of the 69 populations (or groups of populations) of pink, chum, sockeye, chinook
and coho salmon which spawn or migrate through ‘Namgis traditional territory are inextricably
linked to 'Namgis fisheries and culture (Appendix M: Svanvik Affidavit, para. 7). The ability of
‘Namgis to exercise its right to harvest salmon of all five species is contingent on populations being
healthy and stable enough for this harvesting to be conducted without concern of impacting future
returns. That is not currently the case, nor has it been for more than three decades, and there is no
indication that the tide is turning in a positive direction for these salmon populations.
Three key indicators illustrate that the current abundance and health of fish stocks in ‘Namgis
territory is insufficient to meet the requirement for meaningful exercise of ‘Namgis’ individual and
communal fishing rights:
The long-term moratorium on any fishing in the Nimpkish River;
The radically reduced fishing returns per unit of effort reported by ‘Namgis – especially for
salmon harvesting; and
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The extreme reductions in salmon returns and “red” and “threatened/endangered” or other atrisk characterizations by scientists (including DFO’s own) of the majority of salmon stocks
that are from or pass through ‘Namgis Territory.
The ability of the ‘Namgis to meaningfully and sustainably harvest all five species of wild Pacific
salmon that inhabit the marine waters and river environments within ‘Namgis Territory is now at
high risk of severe, irreversible harm as a result of the cumulative effects of Crown-sanctioned
decisions in respect to wild salmon fisheries within ‘Namgis territory. Existing “spin-off” impacts of
this ecological loss on the human environment of ‘Namgis run a wide spectrum, from food security
declines to potentially irrevocable cultural loss.
What do these declines in salmon numbers mean for ‘Namgis? They mean that:
Salmon harvesting of all five species has become effectively unsustainable for ‘Namgis
members;
‘Namgis members live in a persistent state of concern that salmon, a fish that has been central
to ‘Namgis culture for millennia, will not return in harvestable numbers, something that was
in the past inconceivable;
‘Namgis youth have not had the opportunity to learn how to sustainably harvest the five
species of salmon, and elders have not been able to pass on their critical traditional
knowledge to next generations. This is important, as it is a well-understood tenet of cultural
impact assessment that even the loss of one generation of knowledge can be an irrevocable
loss;
Many preferred harvesting places in ‘Namgis territory, including the critically important
Nimpkish River, have been effectively sterilized as a harvesting location for salmon for over
40 years now;
The amount of preferred traditional foods available to ‘Namgis members has reduced over
time, and with it costs of living have increased dietary health and self-sufficiency have both
declined;
It costs more for ‘Namgis members to practice their preferred harvesting activities of fishing,
and preferred areas can no longer be used, meaning members have to spend more time and
money to attempt to harvest fish that are less likely to fill their nets;
‘Namgis has seen reduced returns for its substantial salmon restoration and recovery efforts,
with (for example) the Hatchery operating at approximately 1/50th of its capacity; and
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A priority right recognized by the Crown, ‘Namgis fishing, is deeply reduced in both practice
and successful returns, and has been so for decades now.
These are but a few of the many impacts on ‘Namgis that can be linked to the reduced salmon returns
to date. It is within this existing context – not only of long-term ecological loss but also of long-term
adverse effects on ‘Namgis culture, socio-economic conditions, population health, and Aboriginal
rights – that DFO’s reconsideration of its PRV Policy must take place.

2.1.4

Potential adverse effects of PRV on 'Namgis’ Aboriginal Title and Rights

'Namgis is on the record that “any further depletion of salmon populations in our Territory will cause
highly significant, and indeed irreversible harm, to our Aboriginal title and rights and to use as a
people” (Appendix M: Svanvik Affidavit, para. 156). Existing impacts caused by losses of wild salmon
have already brought ‘Namgis’ culture and mode of life to the edge of a precipice of irreversible harm.
Further reductions of any magnitude, caused even in part by the introduction of farmed fish-caused
PRV infections in our wild stocks, would be highly likely to cause this irreversible harm.
The case indicating that PRV poses an unacceptable threat to wild Pacific salmon and 'Namgis'
constitutionally protected Aboriginal title and rights is unassailable:
PRV is found in high concentrations in Atlantic salmon farms along BC’s coast (DFO 2015;
Marty et al., 2015).
PRV infection is significantly higher in wild salmon exposed to salmon farms (Morton et al.,
2017).
PRV causes HSMI in Atlantic salmon (Wessel et al., 2017).
The same strain of PRV causing HSMI on fish farms causes the red blood cells of wild
Chinook to rupture, releasing toxins into their livers and kidneys and killing many of the
infected fish (Di Cicco et al., 2018).
PRV also causes EIBS in coho salmon (Takano et al., 2016).
PRV contributes to Haemorrhagic kidney syndrome (“HKS”) in Atlantic salmon either by coinfection with infectious salmon anaemia virus (ISAV) and may be the primary causal agent
in HKS in Atlantic salmon (Ferguson et al. 2019).
Severely depleted Chinook populations are the preferred food source of endangered killer
whales.
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DFO researchers have established a clear and profound risk to wild Pacific salmon from the PRV
originating in fish farm hatcheries. 'Namgis relies on all five species of wild Pacific salmon to exercise
its constitutionally protected Aboriginal title and rights. 'Namgis remains extremely concerned that
DFO has ignored this risk and has for years allowed fish farms to stock their farms with millions of
fish infected with PRV, despite the unassailable risk to the populations of wild salmon 'Namgis relies
on to exercise its constitutionally protected Aboriginal title and rights.
The Federal Court has recognized the risk PRV poses to wild Pacific salmon and 'Namgis' Aboriginal
title and rights. In Morton v. Canada (Fisheries and Oceans), 2015 FC 575 ("Morton 2015") Justice
Rennie found that: (i) “the weight of the expert evidence before [him] supports the view that PRV is
the viral precursor to HSMI”; and (ii) “it would be an unreasonable inference to draw from the
evidence that it will not appear in farmed Atlantic salmon on the Pacific Coast” (Morton 2015, paras.
33-35, 57). Mr. Justice Rennie also interpreted s. 56(b) as placing upon the Minister a positive legal
duty to test for any disease or disease agent that “might be harmful to the protection and conservation
of fish” (Morton 2015, para. 57). Mr. Justice Rennie reasoned that the Minister’s mandatory duty
extends to testing for “latent disease agents” such as PRV, and that the ultimate objective of s. 56 is to
mandate “no transfers [into the marine environment] if the fish have diseases or disease agents that
may be harmful to the protection and conservation of fish” (Morton 2015, para. 88, emphasis added).
In Namgis First Nation v. Canada (Fisheries, Oceans and Coast Guard), 2018 FC 334, Justice Manson),
when considering the risk PRV poses to 'Namgis' rights, found that “The risk to the Applicant’s
[‘Namgis’] way of life, culture and traditions in salmon fishing, and the lack of meaningful
consultation regarding Transfer Licences that could adversely affect their asserted Aboriginal rights,
is particularly compelling with respect to irreparable harm” (para. 94). Justice Manson also found as
follows:

[92] … the evidence before the Court establishes the following:
i.

The approach taken by the DFO in managing the transfer of Atlantic
salmon smolts to aquaculture facilities involves no supervisory control or
objective criteria with respect to testing for PRV or HSMI in the fish being
transferred;

ii.

The wild salmon stocks in the Asserted Territory and wild salmon stocks
migrating through that territory are at significant risk with severely
declining stocks;

iii.

The salmon fishery is of fundamental importance to the asserted Aboriginal
rights of the Applicant, yet the Minister has refused to consult with respect

13

to the PRV Policy, Transfer Licences and the potential risk to wild salmon
populations and the stewardship of the salmon fishery in the Asserted
Territory;
iv.

The testing by Marine Harvest on three occasions of the impugned Atlantic
salmon stock destined for Swanson Island is highly suspect, given that the
sample size is extremely small and the DFO didn’t know the test results or
protocol used;

v.

Research has shown that PRV is directly linked to HSMI;

vi.

HSMI has been found to cause significant mortality and morbidity in
farmed Atlantic salmon in Norway, and has recently been diagnosed in
farmed Atlantic salmon in BC; and

vii.

The Applicant’s experts concluded that PRV can be transferred from
farmed Atlantic salmon to wild Pacific salmon, will likely cause HSMI in
wild Pacific salmon, and that farmed salmon in open-net pens are the most
significant source of PRV in the marine environment.

DFO cannot ignore these findings by the Federal Court. More importantly, these findings are
inconsistent with DFO's position that because the risk of harm PRV poses to populations of wild
Pacific salmon is low, consultation should occur on the low end of the Haida spectrum. Indeed, the
opposite is true for both suppositions; high potential harm merits deep consultation.

2.2

THE PREPONDERANCE OF SCIENTIFIC EVIDENCE DEMONSTRATES PRV IS A RISK
TO WILD PACIFIC SALMON

PRV is a blood virus that affects red blood cells (Appendix G: Kibenge Affidavit #2, paras. 46, 48). It
can infect all five of the major species of wild Pacific salmon: sockeye, coho, chinook, chum and pink
(Appendix G: Kibenge Affidavit #2, para. 11). It has been associated with jaundice/anemia in chinook
salmon. The virus is not native to BC (Appendix G: Kibenge Affidavit #2, para. 11).
PRV has been conclusively shown to cause a disease in Atlantic salmon known as heart and skeletal
muscle inflammation (“HSMI”) (Appendix G: Kibenge Affidavit #2, para. 24). Symptoms of HSMI
include lesions in the heart and skeletal muscles of fish and increased mortality (Appendix G:
Kibenge Affidavit #2, paras. 26-27). HSMI occurs in farmed Atlantic salmon in BC aquaculture
facilities (Appendix G: Kibenge Affidavit #2, para. 22).
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There are reasons to anticipate that disease caused by PRV, i.e., HSMI and jaundice/anemia, can
include:
reduced athletic performance generally (Appendix G: Kibenge Affidavit #2, para. 55);
reduced capacity to extract oxygen from the environment (Appendix G: Kibenge Affidavit #2,
para. 52);
reduced cardiac performance (Appendix G: Kibenge Affidavit #2, para. 62);
reduced hypoxia tolerance, reduced thermal tolerance, and reduced hemoglobin-oxygen
affinity (Lund et al., 2017); and
anorexia (Appendix G: Kibenge Affidavit #2, para. 36).
Because salmon suffering from PRV have reduced cardiac capacity, they are less likely to evade
predators and swim upstream to spawn, which in turn has high potential to significantly reduce
population levels (Appendix G: Kibenge Affidavit #2, para. 60).
Moreover, as PRV is known to cause heart lesions it is a reasonable expectation that a wild salmon
with heart lesions would be unable to perform at peak capacity to catch prey, evade predators, and
especially to complete an arduous ultra-marathon challenge of swimming upstream to high-elevation
spawning grounds. The implications are that where fish farms pose a recurring and widespread
exposure of wild salmon to PRV, there is high risk of adverse effects to adult survival rates and
reproduction at a population level.
Furthermore, the spatial scope of the area extending outward from a PRV-infected fish farm within
which wild salmon could be infected by PRV is extensive. Once PRV virus particles are shed by
infected salmon, they can be expected to remain infectious for a long time (Appendix G: Kibenge
Affidavit #2, para. 27), and depending on ocean currents, may be able to travel 30 kilometers or more
in the water column, in enormous quantities (Appendix G: Kibenge Affidavit #2, para. 44).
Farmed salmon are the most significant source of PRV in the marine environment (Appendix G:
Kibenge Affidavit #2, para. 8). Open-net ocean pens containing densely packed fish cause viruses like
PRV to spread more rapidly, and to produce more virulent strains of the virus (Appendix G: Kibenge
Affidavit #2, para. 32). Since 2012, the Marine Harvest Group, (now MOWI), has repeatedly and
consistently identified HSMI has one of the top four causes of death in its facilities worldwide, both
by number of fish and biomass (Appendix G: Kibenge Affidavit #2, para. 50). Conditions in
aquaculture facilities “amplify” fish pathogens and their spread to local wild fish populations
(Appendix G: Kibenge Affidavit #2, para. 30).
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'Namgis is concerned about the effects of PRV in all fish farms in its Territory, and fish farms located
in waters used by the wild Pacific salmon that it relies on, but will use the Swanson Island Facility
located in 'Namgis Territory to illustrate the potential risk. Based on a maximum biomass of
approximately 3,294 metric tonnes of salmon at an average weight of 4 kilograms each, the Swanson
Island Facility likely has 825,000 farmed Atlantic salmon when stocked (Appendix G: Kibenge
Affidavit #2, para. 43), an amount equal to approximately 96% of the estimated total of all adult wild
sockeye salmon that returned to the Fraser River watershed in 2016 (858,000) (Appendix K:
Routledge Affidavit #1, para. 14).
When fully stocked, the Swanson Island fish farm could result in an enormous (6.6 x 1016) volume of
PRV particles being shed into the ocean each hour based on a “conservative” assumption that only
50% of the fish in the Swanson Island Facility would be infected with PRV (Appendix G: Kibenge
Affidavit #2, para. 43). Further, (i) the proximity to open-net pen aquaculture facilities increases rates
of PRV infection in wild Pacific salmon (Morton et al. 2017); and (ii) there are numerous salmon
populations in ‘Namgis Territory that traverse the marine environment close to the Nimpkish River
and Swanson Island (Appendix K: Routledge Affidavit #1, para. 17). Stocking fish farms like the
Swanson Island fish farm would result in PRV being transferred to wild Pacific salmon, as well as the
Pacific salmon ‘Namgis plans to release from its hatchery (Appendix K: Routledge Affidavit #1, para.
19).
The risk the Swanson Island facility poses to wild Pacific salmon using the areas in and around that
location is potentially irreparable. With over 100 fish farms in British Columbia, 'Namgis is extremely
concerned that this risk will unfold repeatedly throughout the areas used by the many populations of
wild Pacific salmon it relies on to exercise its constitutionally protected title and rights.
Wild Pacific salmon suffering from HSMI-like disease, or other PRV-induced diseases such as
jaundice/anemia would face increased challenges to swim upstream to spawn (Appendix G: Kibenge
Affidavit #2, para. 60). Research shows that the prevalence of wild salmon infected with PRV drops
at higher level spawning grounds where wild salmon have been challenged by a return migration
(Appendix G: Kibenge Affidavit #2, para. 61). This outcome is consistent with reduced performance
capacity in PRV-infected salmon due to reduced cardiac capacity caused by PRV (Appendix G:
Kibenge Affidavit #2, paras. 61-62).

2.2.1

Preponderance of Evidence Supports the Conclusion that PRV is Pathogenic

'Namgis is extremely concerned about the potential adverse impacts of PRV on its constitutionally
protected rights, given the preponderance of scientific evidence is that PRV is pathogenic:
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The following scientific papers support the conclusion that PRV-1 is pathogenic to Atlantic
salmon:
o

Kongtorp RT, and Taksdal T. 2009. Studies with experimental transmission of heart
and skeletal muscle inflammation in Atlantic salmon, Salmo salar L. Journal of Fish
Diseases, 32(3): 253–262. PMID: 19236557 DOI: 10.1111/j.1365-2761.2008.00983.x

o

Palacios G, Løvoll M, Tengs T, Hornig M, Hutchison S, Hui J, et al. 2010. Heart and
skeletal muscle inflammation of farmed salmon is associated with infection with a
novel reovirus. PLoS One; 5: 3±9.

o

Løvoll M, Alarcon M, Bang JB, Taksdal T, Kristoffersen AB, Tengs T. 2012.
Quantification of piscine reovirus(PRV) at different stages of Atlantic salmon Salmo
salar production. Dis Aquat Organ; 99(1):7±12. https://doi.org/10.3354/dao02451
PMID: 22585298

o

Løvoll M, Wiik-Nielsen J, Grove S, Wiik-Nielsen CR, Kristoffersen AB, Faller R, et al.
2010. A novel totivirus and piscine reovirus (PRV) in Atlantic salmon (Salmo salar)
with cardiomyopathy syndrome (CMS). Virol J.; 7: 309. doi: 10.1186/1743-422X-7309 PMID: 21067578

o

Finstad ØW, Falk K, Løvoll M, Evensen Ø, and Rimstad E. 2012.
Immunohistochemical detection of piscine reovirus (PRV) in hearts of Atlantic
salmon coincide with the course of heart and skeletal muscle inflammation (HSMI).
Veterinary Research, 43: 27. PMID: 22486941 DOI: 10.1186/1297-9716-43-27

o

Mikalsen AB, Haugland O, Rode M, Solbakk IT, and Evensen O. 2012. Atlantic
salmon reovirus infection causes a CD8 T Cell myocarditis in Atlantic salmon (Salmo
salar L.). PLoS ONE, 7(6): e37269. PMID: 22693625 DOI:
10.1371/journal.pone.0037269Johansen L-H, Dahle MK, Wessel O, Timmerhaus G,
Løvoll M, Rosaeg M, et al. 2016. Differences in gene expression in Atlantic salmon
parr and smolt after challenge with Piscine orthoreovirus (PRV). Mol Immunol.; 73:
138±150. doi: 10.1016/j.molimm.2016.04.007 PMID: 27101566

o

Godoy MG, Kibenge MJT, Wang Y, Suarez R, Leiva C, Vallejos F, et al. 2016. First
description of clinical presentation of piscine orthoreovirus (PRV) infections in
salmonid aquaculture in Chile and identification of a second genotype (Genotype II)
of PRV. Virology Journal, 13(1): 98. DOI: 10.1186/s12985-016-0554-y
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o

Di Cicco E, Ferguson HW, Schulze AD, Kaukinen KH, Li S, Vanderstichel R, et al.
2017. Heart and skeletal muscle inflammation (HSMI) disease diagnosed on a British
Columbia salmon farm through a longitudinal farm study. PLoS ONE, 12(2):
e0171471. PMID: 28225783 DOI: 10.1371/journal.

o

Lund M, Krudtaa Dahle M, Timmerhaus G, Alarcon M, Powell M, Aspehaug V, et al.
2017.Hypoxia tolerance and responses to hypoxic stress during heart and skeletal
muscle inflammation in Atlantic salmon (Salmo salar). PLoS ONE 12(7): e0181109.
https://doi.org/10.1371/journal.pone.0181109

o

Miller KM, Gunther OP, Li S, Kaukinen KH and Ming TJ. 2017. Molecular indices of
viral disease development in wild migrating salmon. Conserv. Physiol. 5(1): 1-32.

o

Polinski MP, Marty GD, Snyman HN and Garver KA. 2019. Piscine orthoreovirus
demonstrates high infectivity but low virulence in Atlantic salmon of Pacific Canada.
Scientific Reports 9, 3297 doi: 10.1038/s41598-019-40025-7.3

In addition, the following paper has proven a cause and effect relationship between PRV-1 and
disease:
o

Wessel, Ø, Braaen, S., Alarcon, M., Haatveit, H., Roos, N., Markussen, T., et al. 2017.
Infection with purified Piscine orthoreovirus demonstrates a causal relationship with
heart and skeletal muscle inflammation in Atlantic salmon. PLoS One 12:e0183781.
doi: 10.1371/journal.pone.0183781

The following papers support the conclusion that PRV-1 is pathogenic to Chinook salmon:
o

Garver KA, Marty GD, Cockburn SN, Richard J, Hawley LM, Mueller A, et al. 2015.
Piscine reovirus, but not Jaundice Syndrome, was transmissible to Chinook Salmon,
Oncorhynchus tshawytscha (Walbaum), Sockeye Salmon, Oncorhynchus nerka
(Walbaum), and Atlantic Salmon, Salmo salar L. Journal of Fish Diseases 39, 117–1284

3

This study used PRV from samples collected during a HSMI case in BC in 2016 and reproduced mild

to moderate lesions in the heart of Atlantic salmon experimentally infected with BC PRV-1a.
4

The Garver et al., 2015 support pathogenicity of PRV for the simple reason that they found lesions (related to Jaundice/anemia and PRV-

related diseases) in all the three species tested, and only in infected fish. They discounted this finding because they had no control samples
to run statistical analysis to confirm it, but this doesn't exclude the occurrence of those findings.
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o

Miller KM, Gunther OP, Li S, Kaukinen KH and Ming TJ. 2017. Molecular indices of
viral disease development in wild migrating salmon. Conserv. Physiol. 5(1): 1-32.

o

Di Cicco E, Ferguson HW, Kaukinen KH, Schulze AD, Li S, Tabata A, Günther OP,
Mordecai G, Suttle CA, Miller KM. 2018. The same strain of Piscine orthoreovirus
(PRV-1) is involved with the development of different, but related, diseases in
Atlantic and Pacific Salmon in British Columbia. Facets 3:599–641.

The following papers support the conclusion that PRV-1 impairs Pacific Salmon up river
migration:
o

Miller, KM, Teffer, A, Tucker, S, Li, S, Schulze, AD, Trudel, M, Janes, F, Tabata, A,
Kaukinen, KH, Ginther, NG, Ming, TJ, Cooke, SJ, Hipfner, JM, Patterson, DA, and
Hinch, SG. 2014. Infectious disease, shifting climates, and opportunistic predators:
cumulative factors potentially impacting wild salmon declines. Evol Appl 7: 812–855.
(doi:10.1111/eva.12164)

o

Morton A, Routledge R, Hrushowy S, Kibenge M, Kibenge F (2017) The effect of
exposure to farmed salmon on piscine orthoreovirus infection and fitness in wild
Pacific salmon in British Columbia, Canada. PLoS ONE 12 (12): e0188793.

The following papers support the conclusion that PRV-Ia is not native to the northeastern
Pacific Ocean:
o

Kibenge MJT, Iwamoto T, Wang Y, Morton A, Godoy MG, Kibenge FSB (2013)
Whole- genome analysis of piscine reovirus (PRV) shows PRV represents a new genus
in family Reoviridae and its genome segment S1 sequences group it into two separate
sub- genotypes. Virol J 10: 230-250.

o

Kibenge MJT, Wang Y, Morton A, Routledge R, Kibenge FSB (2017) Formal comment
on: Piscine reovirus: Genomic and molecular phylogenetic analysis from farmed and
wild salmonids collected on the Canada/US Pacific Coast. PLoS ONE 12(11): e0188690

The following papers support the conclusion that PRV-2 is pathogenic to coho salmon:
o

Hayakawa Y, Harada T, Yamamoto M, Hatai K, Kubota SS, Bunya T, et al. 1989.
Histopathological studies on viral anemia in sea-cultured coho salmon
(Oncorhynchus kisutch). Fish Pathology, 24:203–210. DOI: 10.3147/jsfp.24.203
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o

Sakai T, Murata H, Yamauchi K, Takahashi K, Okamoto N, Kihira K, et al. 1994.
Hyperbilirubinemia of coho salmon Oncorhynchus kisutch infected with erythrocytic
inclusion body syndrome (EIBS) virus. Fisheries Science, 60(5): 519–521. DOI:
10.2331/fishsci.60.519

In addition the following paper has proven a cause and effect relationship between PRV-2 and
disease in coho:
o

Takano T, Nawata A, Sakai T, Matsuyama T, Ito T, Kurita J, et al. 2016. Full-genome
sequencing and confirmation of the causative agent of erythrocytic inclusion body
syndrome in coho salmon identifies a new type of piscine orthoreovirus. PLoS ONE,
11(10): e0165424–20. DOI: 10.1371/journal.pone.0165424

The following papers support the conclusion that PRV-1 and/or PRV-3 is pathogenic to coho:
o

Smith PA, Larenas J, Contreras J, Cassigoli J, Venegas C, Rojas ME, et al. 2006.
Infectious haemolytic anaemia causes jaundice outbreaks in seawater-cultured coho
salmon, Oncorhynchus kisutch (Walbaum), in Chile. Journal of Fish Diseases, 29(12):
709–715. PMID: 17169103 DOI: 10.1111/j.1365-2761.2006.00766.x

o

Godoy MG, Kibenge MJT, Wang Y, Suarez R, Leiva C, Vallejos F, et al. 2016. First
description of clinical presentation of piscine orthoreovirus (PRV) infections in
salmonid aquaculture in Chile and identification of a second genotype (Genotype II)
of PRV. Virology Journal, 13(1): 98. DOI: 10.1186/s12985-016-0554-y

o

Bohle H, Bustos P, Leiva L, Grothusen H, Navas E, Sandoval A, Bustamante F,
Montecinos K, Gaete A, Mancilla M. 2018. First complete genome sequence of piscine
orthoreovirus variant 3 infecting coho salmon (Oncorhynchus kisutch) farmed in
southern Chile. Genome Announc, 6:e00484-1

The following papers support the conclusion that PRV-3 is pathogenic to rainbow trout (also a
Pacific salmonid):
o

Smith PA, Larenas J, Contreras J, Cassigoli J, Venegas C, Rojas ME, et al. 2006.
Infectious haemolytic anaemia causes jaundice outbreaks in seawater-cultured coho
salmon, Oncorhynchus kisutch (Walbaum), in Chile. Journal of Fish Diseases, 29(12):
709–715. PMID: 17169103 DOI: 10.1111/j.1365-2761.2006.00766.x

o

Godoy MG, Kibenge MJT, Wang Y, Suarez R, Leiva C, Vallejos F, et al. 2016. First
description of clinical presentation of piscine orthoreovirus (PRV) infections in
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salmonid aquaculture in Chile and identification of a second genotype (Genotype II)
of PRV. Virology Journal, 13(1): 98. DOI: 10.1186/s12985-016-0554-y
o

Bohle H, Bustos P, Leiva L, Grothusen H, Navas E, Sandoval A, Bustamante F,
Montecinos K, Gaete A, Mancilla M. 2018. First complete genome sequence of piscine
orthoreovirus variant 3 infecting coho salmon (Oncorhynchus kisutch) farmed in
southern Chile. Genome Announc, 6:e00484-1

2.2.2

PRV is a Foreign Virus that was Introduced to British Columbia

PRV is a foreign virus that was introduced to BC.5 Foreign viruses can have devastating impact on
species and ecosystems that did not co-evolve with the newly introduced virus. The following four
examples, though not exhaustive, are illustrative:
1. Pilchard herpesvirus: The emergence of pilchard herpesvirus in Australasia during the
1990s was one of the most dramatic examples of large-scale impact on ecosystems. Starting
in March 1995, mass mortalities occurred in wild pilchard (Sardinops sagax neopilchardus)
populations across 5,000 km of the Australian coastline and 500 km of the coastline of New
Zealand (Jones et al., 1997). This was followed between October 1998 and April 1999 by a
second more severe wave of mortalities in pilchard populations in southern Australia
coastline (Gaughan et al., 2000; Whittington et al., 2008). Other secondary impacts were
observed as pilchards are important prey for seabirds, fish and marine mammals (Dann et

al., 2000; Bunce et al., 2000). The source of the epidemic has never been identified (Hyatt et
al., 1997).
2. Viral haemorrhagic septicaemia virus (VHSV): VHSV emerged for the first time in the Great
Lakes of North America resulting in large-scale mortalities and spreading to at least 25 freeranging native freshwater fish species, showing how devastating the disease can be when
first introduced into naive populations of freshwater fish (Lumsden et al., 2007).
Introduction of the virus was likely a result of the natural movement of infected fish up the
Saint Lawrence River from the near-shore areas of the Atlantic coast of Canada (Groocock

et al., 2007; Walker and Winton, 2010), via baitfish (Bowser, 2009), and/or through
introduction by ballast water from ships (Elsayed et al., 2006; Bain et al., 2010).
3. Spring viraemia of carp virus (SVCV): SVCV emerged in several regions of the world where
it was associated with very large losses in common carp and its ornamental form, the koi
carp. These outbreaks occurred in both farmed and wild fish, suggesting a host range
expansion (Dikkeboom et al., 2004; Grimmett et al., 2006; Miller et al., 2007). This virus is
5

See further discussion below. Also see First Kibenge Affidavit #2, paras. 46-48.
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considered to have been introduced via the ornamental fish trade followed by fish escape or
release, and/or virus in effluent.
4. Koi herpesvirus (KHV) or Cyprinid herpesvirus 3 (CyHV3): Common carp and its
ornamental subspecies, the koi carp, were involved in massive mortality in Israel and the
USA in 1998 when the virus was first introduced (Hedrick et al., 2000). In addition, the
release or stocking of ornamental fish into ponds and other natural waters has resulted in
the introduction of KHV to wild populations, where the initial exposure of naïve fish has
resulted in substantial mortality (Walker and Winton 2010).
The results of Di Cicco et al. (2018) is also consistent with PRV jumping host species from Atlantic
salmon (the species it likely co-evolved with) to Pacific Chinook salmon. The difference in response
in the two different host species indicates that Chinook, and perhaps other species of wild Pacific
salmon, are not well-adapted to PRV. In effect, the evidence supports the conclusion that PRV may
be wild Pacific salmon's smallpox. 'Namgis is extremely disturbed that DFO has had research since
2011 demonstrating an association between PRV and jaundice in Chinook, but has not released that
research or considered it in any iteration of the PRV Policy. This wilful ignoring of evidence is in
stark contrast to DFO's repeated reliance on other unpublished research and publications that have
not been subject to peer-review.
On February 2, 1987, DFO Director General Pat Chamut wrote to B. A. Hackett, Assistant Deputy
Minister for the BC Provincial Ministry of Agriculture and Fisheries, in reference to a proposed
Federal-Provincial policy agreement that would set restrictions on the large-scale Atlantic salmon egg
imports from parts of Europe, including Norway (see Appendix U). Chamut expressed concern that
importing salmon eggs from Norway involved the risk of introducing exotic fish diseases to BC wild
fish stocks.
Because, once introduced, an exotic fish disease will, in all likelihood, provide
impossible to eradicate, we have placed major emphasis on minimizing the
chance of disease accompanying the Atlantic eggs from abroad. For this reason the
policy has been to accept eggs from Scotland rather than continental Europe because of
Scotland’s freedom of (sic) VHS and whirling disease. At the same time, we recognize
the need for high quality stock which performs well under the conditions of intensive fish
culture there is no evidence that the Norwegian stocks are genetically superior to
Scottish salmon or that they would perform better under the culture techniques or
environmental conditions of British Columbia. (Chamut, 1987, Appendix U) (Emphasis
added)
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'Namgis is extremely concerned that DFO's past practice has been to allow the introduction of
millions of fish carrying a foreign virus into densely packed fish farms that provide conditions
conducive the evolution of more virulent strains of PRV.6

2.2.3

PRV Will Likely Cause Adverse Impacts to Imperilled Populations of Wild Salmon
'Namgis Relies on to Exercise its Aboriginal Title and Rights

The experience of ‘Namgis people “out on the water” and the expert scientific evidence both confirm
that the population levels of all five species of wild Pacific salmon relied upon by ‘Namgis have
collapsed relative to historical levels (Appendix M: Svanvik Affidavit, para. 60; Appendix I: Krkosek
Affidavit #1, para. 27).
Forty-one vulnerable populations that live in, or migrate through, areas in ‘Namgis Territory
(Appendix I: Krkosek Affidavit #1, paras. 36-38) have a high potential to be exposed to PRV and a
low capacity to maintain their individual and population health status in such a case, if PRV-infected
Atlantic salmon are introduced into area fish farms (Appendix I: Krkosek Affidavit #1, paras. 11, 5859). Sampling and genetic testing indicates that at least 14 of the 18 vulnerable sockeye populations
(i.e., a subset of the total 41 vulnerable salmon populations of all five species) have used the marine
environment close to fish farms in the last two years, and 12 of the vulnerable populations are
endangered (Appendix I: Krkosek Affidavit #1, para. 27). Further, infection with PRV will likely
negatively impact vulnerable populations of Pacific salmon by causing mortality or decreased
reproductive success arising directly from PRV infection, or indirectly from elevated risk of other
sources of mortality (Appendix I: Krkosek Affidavit #1, paras. 38-39).
Conservation units of wild salmon that have uniquely adapted to their local environments, which
have evolved over thousands of years, could be lost and be unrecoverable on a timescale of hundreds
of years, if at all (Appendix I: Krkosek Affidavit #1, paras. 51-52). The resulting loss of genetic
diversity would reduce biodiversity and capacity to withstand additional stressors (for example,
climate change), and cause the populations to become more vulnerable to extirpation (Appendix I:
Krkosek Affidavit #1, para. 54).
Fish farms acting as a “reservoir host population” (i.e. farmed salmon) that maintain a virus
population from which the virus can then spread and infect an imperilled wild population (i.e. wild
Pacific salmon) is the mechanism by which disease agents such as PRV most easily cause the
extirpation of species at risk (Appendix I: Krkosek Affidavit #1, para. 49).

6

See discussion below.

23

Of the 41 vulnerable salmon populations that were examined and could suffer impacts from PRV,
nine are endangered and have very little or no ability to withstand additional stressors (Appendix I:
Krkosek Affidavit #1, paras. 37-58). The Sakinaw sockeye population is particularly vulnerable to
total extirpation; it has already been extirpated once and was only re-established through a captive
breeding program (Appendix I: Krkosek Affidavit #1, para. 57). The imperilled chum and Chinook
salmon populations are critical food sources of Northern and Southern Resident Killer Whales
(“SRKW”). Any further reductions could also cause cascading, potentially irreversible impacts to the
endangered SRKW (Appendix I: Krkosek Affidavit #1, para. 63).
These findings confirm ‘Namgis’ concerns that transferring PRV-infected fish into the marine
environment will irreversibly harm: (i) the already highly depleted populations of all five species of
indigenous wild salmon in the Territory; and (ii) ‘Namgis’ stewardship efforts to enhance those
populations (Appendix M: Svanvik Affidavit, para. 152; Appendix I: Krkosek Affidavit #1, para. 55;
Appendix G: Kibenge Affidavit #2, para. 65).
These impacts to the species of wild Pacific salmon that ‘Namgis rely on have the potential to cause
irreparable harm to ‘Namgis’ Aboriginal title and rights. The existence of already critically-imperilled
wild salmon stocks means that ‘Namgis is already severely restricted from exercising its Aboriginal
title and rights in relation to salmon harvesting and resource stewardship within its territory
(Appendix M: Svanvik Affidavit, paras. 188-193). Any further harm to the wild salmon population
has the potential to sterilize the practice of those rights altogether.
As summarized in Figure 1 (below), the potential impact pathways for transfer of PRV from farmed
Atlantic salmon to wild pacific salmon populations also pose risks to 'Namgis rights, title and culture.
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Figure 1: Potential impact pathways for transfer of PRV from farmed Atlantic salmon to wild pacific
salmon populations
•Transfers and Introductions (of PRV infected smolts)
Genesis of PRV •Higher density pens and increased biomass in a farm acts to accelerate disease development
and increase virulence
in the Farm
Environment

•Blood/tissue release
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bioavailability
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•Declines in population levels of wild Pacific salmon
•Extirpation of vulnerable or endangered populations of wild Pacific salmon
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The risk of further stresses of already highly vulnerable salmon populations caused by PRV infections
has the potential to exacerbate the following categories of impacts that have been particularly
catastrophic to ‘Namgis and which have already started to cause – potentially irreversible - harm:
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The moratorium on fishing the Nimpkish River, which has in effect suspended millennia of cultural
practices integral to ‘Namgis’ identity. Further reductions in salmon populations will require that the
moratorium be kept in place and further reduce the few remaining and highly deficient opportunities
to carry out cultural practices associated with fishing (and managing) salmon populations in the
Territory (Appendix M: Svanvik Affidavit, para. 156).
Traditional diets can no longer be followed (Appendix M: Svanvik Affidavit, para. 156).
Stewardship and governance rights can no longer be exercised in a meaningful way. In particular, the
drastically low numbers of salmon eggs available have left ‘Namgis’ hatchery almost empty and
operating at levels that cannot replenish or sustain the Nimpkish River salmon runs (Appendix M:
Svanvik Affidavit, para. 156).
Cultural and traditional knowledge cannot be transmitted to youth (Appendix M: Svanvik Affidavit,
para. 165).
Salmon cannot be used for sustenance, ceremonies, and gatherings (Appendix M: Svanvik Affidavit,
para. 165).
Further impacts to wild salmon will sterilize ‘Namgis’ already significantly-impaired Aboriginal title
and rights, and put an end to its efforts to restore the salmon runs on the Nimpkish River. All of this
will further curtail any ability for ‘Namgis to meaningfully exercise its Aboriginal title and rights in
connection with wild Pacific salmon (Appendix M: Svanvik Affidavit, para. 193).

2.3

CONSULTATION BELONGS ON THE DEEP END OF THE HAIDA SPECTRUM

Consultation at the deep end of the Haida spectrum is required with 'Namgis on the PRV Policy. The
Federal Court of appeal recently found that consultation should occur on the high-end of the Haida
spectrum:
When a strong prima facie case for the claim is established, the right and potential
infringement is of high significance to Indigenous peoples, and the risk of non-compensable
damage is high, the duty of consultation lies at the high end of the spectrum (Squamish First

Nation v. Canada (Fisheries and Oceans), 2019 FCA 216, para. 36).
This situation satisfies all of the requirements for 'Namgis meriting consultation on the deep end of
the Haida spectrum:
DFO has acknowledged that 'Namgis has a strong prima facie right to fish for FSC purposes
(Morton 2019, para. 307);
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The right to fish for FSC purposes is integral to 'Namgis' culture, society, governance, and
Aboriginal title;
The risk of infringing that right is high:
o

‘Namgis’ fishing right has already been significantly impaired by severely depleted
salmon populations, making any future impacts nothing other than severe;

o

At least 41 of the populations that 'Namgis relies on to exercise its right to fish for FSC
purposes cannot sustain additional stressors;

o

PRV causes HSMI, which can cause mortalities of 20% or more in farmed populations
of farmed Atlantic salmon;

o

PRV is associated with jaundice/anemia in Chinook salmon, which causes the red
blood cells of Chinook salmon to rupture en masse (Di Cicco et al. (2018);

o

PRV is a foreign virus that Pacific salmon have not co-evolved with and PRV may
have more severe impacts on wild Pacific salmon;

o

Reliable challenge studies establishing the risk to all species of wild Pacific salmon
have not been conducted;

o

DFO has not assessed the risk to populations of wild Pacific salmon that 'Namgis relies
on;

o

If DFO were to continue to allow fish farms to continue to stock their open-net pens
with PRV-infected smolts, millions of PRV-infected Atlantic salmon would be placed
on the migratory routes of wild Pacific salmon;

o

A severe adverse effect on resources that are necessary for the opportunity to exercise
a right must in turn be considered a severe impact to that rights;

o

In a context of threatened or endangered populations, any further adverse effects on
that population or its sustaining habitat must be considered a severe adverse effect on
that population, demanding the need for increased precautionary measures;

o

The action being contemplated (potential introduction of PRV-bearing Atlantic
salmon into a position where they could infect wild Pacific salmon stocks) has a high
risk of causing additional – potentially high magnitude – adverse effects on the
'Namgis right to fish and the resources it relies upon;
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o

The Federal Court found that the risk to 'Namgis' culture and traditions in salmon
fishing is particularly compelling with respect to irreparable harm (‘Namgis First

Nation v. Canada (Fisheries, Oceans and Coast Guard), 2018 FC 334, para. 94), which
is a higher threshold than a high risk of non-compensable damage); and
The damage to 'Namgis' right to fish for FSC purposes is not compensable.

2.3.1

The Duty to Consult and s. 56 of the FGRs

Any policy with respect to DFO's regulation of PRV must comply with its statutory duties on s. 56 of
the FGRs and its constitutional duties to First Nations such as 'Namgis. Similarly, consultation must
be undertaken in accordance with, and in light of, those statutory and constitutional duties.
Section 56(a) of the FGRs requires an issuance of a licence to transfer fish into marine waters to be in
"keeping with the proper management and control of fisheries". R. v. Sparrow, [1990] 1 SCR 1075 has
clarified that the proper management and control of fisheries requires DFO to place the protection of
Aboriginal fisheries above all other management priorities except the protection and conservation of
the fishery. Consequently, consultation must take place on how the regulation of PRV will be
consistent with those priorities.
As described further below, DFO has not engaged in such consultation. It has not provided any
information on how decision-making will consider how DFO will ensure it discharges its duty to
protect Aboriginal fisheries exposed to PRV, or other viruses introduced by fish farms, or how the
protection of Aboriginal fisheries will be prioritized over a commercial fishery such as fish farms.
Further, in Morton 2015 the Federal Court also confirmed that the s. 56 of the FGRs is directed at the
Minister and governs his conduct. The Minister can only issue licences under s. 56 of the FGRs if
those pre-conditions, related to the Precautionary Principle and the prioritization of First Nation
fishing rights, are met (Morton 2015, paras. 14-15, 51, 54). Thus, the consideration and application of
any policy on PRV in issuing licences under s. 56 of the FGRs is Crown conduct engages and informs
the duty to consult. This includes the Precautionary Principle as embodied by s. 56 (b) of the FGRs
and as informed by the Minister's duties under the Oceans Act, which require him to apply the
Precautionary Principle in all areas of his jurisdiction and which defines the Precautionary Principle
as erring on the side of caution.
In Morton 2015, the Federal Court confirmed that in the context of s. 56(b) of the FGRs, the
Precautionary Principle means that:
In order to achieve sustainable development, policies must be based on the precautionary
principle. Environmental measures must anticipate, prevent and attack the causes of
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environmental degradation. Where there are threats of serious or irreversible damage, lack of
full scientific certainty should not be used as a reason for postponing measures to prevent
environmental degradation (Morton 2015, para. 41, quoting, 114957 Canada Ltée (Spraytech,

Société d'arrosage) v Hudson (Town), 2001 SCC 40).
In Morton 2019, the Federal Court further confirmed that the Precautionary Principle "implies a
reversal of the burden of proof and the need for longer term outlooks in the conservation of
resources" and should be applied with a "high degree of transparency, clear accountability" (para.
160). These principles must apply to consultation with 'Namgis and with respect to the protection
and conservation of the populations of wild Pacific salmon required to exercise those rights.
DFO has not applied those principles. As described further below, it has not conducted itself with
transparency and clear accountability. Instead, it has obfuscated, withheld information, refused to
bring scientists to meetings or even inform 'Namgis of what policy it is proposing for the regulation of
PRV.
Further, it has not discharged the burden of proof the Precautionary Principle imposes on DFO to
demonstrate with reasonable scientific certainty that PRV is not likely to cause harm to the
protection and conservation of the populations of wild Pacific salmon that 'Namgis relies on. It
simply has not proven that there is a "native strain" or “variant” of PRV in BC which is not
pathogenic to all species of wild salmon. Disappointingly, the DFO has also not conducted any
assessment of impact to 'Namgis' rights.
It is a well-established fact that ‘Namgis historical and current reliance on fishing for wild salmon is a
crucial part of their way of life, food security and aboriginal rights practices. It is an equally wellestablished fact that wild salmon stocks have been in a state of precipitous continual decline over the
past several decades, including the stocks that frequent ‘Namgis territory.
A well understood, long-standing depletion of the populations of wild salmon that 'Namgis relies on
that has imperilled ‘Namgis culture and rights was in place at the time that the PRV Policy was being
reviewed. As discussed below, despite this, and despite the Federal Court having confirmed the
importance of DFO considering the health and status of wild salmon as a high priority in any review
of the PRV Policy, DFO demonstrably has not considered the health and status of the populations of
wild Pacific salmon in 'Namgis Territory in a meaningful way.
‘Namgis agrees that the Precautionary Principle is a critical consideration in this context and has not
been met. The Precautionary Principle requires that DFO must anticipate, prevent and attack the
causes of environmental degradation on fish and fish habitat, and err on the side of caution when
doing so. Failing to prohibit the introductions of millions of Atlantic salmon with a foreign virus is
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not consistent with this duty to anticipate and prevent harm, even in the face of scientific
uncertainty. Instead, contrary to the Precautionary Principle, all DFO's previous actions with respect
to PRV have been to deny that there is proof that it is pathogenic to wild Pacific salmon.
Further, in the application of s. 56 of the FGRs, the Crown must adopt a precautionary approach in
order to act in a manner that is consistent with both the honour of the Crown and the promotion of
reconciliation. Haida has made clear that the potential for adverse effects on Aboriginal rights and
title is sufficient to trigger the legal duty to consult and accommodate, that such consultations must
occur in advance of decisions being made, and that the principle of reconciliation that lies at the
centre of the Crown’s legal to duty is “purposive”, i.e., its purpose is to protect Aboriginal rights from
harm, not engage in “adaptive management” after irreparable damage is done. DFO does not debate
that salmon stocks relied upon by 'Namgis and other First Nations in the area are in trouble. Yet,
DFO has failed to provide any assessment of the risk to those particular stocks or explain how any
policy regarding PRV would be consistent with its statutory and constitutional duties to protect those
stocks and the rights of Canada's Indigenous peoples. Where current conditions of salmon stocks are
already below levels of “sufficiency” for meaningful exercise of rights (as it the case here), the Crown
is obliged to take every possible precautionary measure to protect those salmon stocks. This is the
Crown’s responsibility not merely to meet its legislative and policy mandates, but also to meet the
Crown’s legal constitutional responsibility to protect aboriginal rights.
In this instance, the fulfilment of those duties requires that DFO must take a precautionary approach
to ensure the survival of local salmon stocks that form the basis of 'Namgis' Aboriginal right to fish by
prohibiting introductions of fish infected with PRV, even if the magnitude of potential adverse effects
of PRV being transferred to wild Pacific salmon from farmed Atlantic salmon remain uncertain.
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3.

GAPS AND DEFICIENCIES IN SCIENCE OF PRV RELIED UPON BY
DFO FOR DECISION-MAKING

DFO's Conclusions on PRV are Unreasonable, Contrary to the Precautionary Principle and Pose an
Unjustified Risk to 'Namgis' Constitutionally protected Aboriginal Title and Rights
DFO conclusions ignore scientific understanding of risks associated with the transfer of PRV-1a to
wild pacific salmon, stand contrary to the Precautionary Principle and pose an unreasonable and
unjustified risk to 'Namgis' constitutionally protected Aboriginal title and rights. Despite the
preponderance of scientific evidence demonstrating that PRV is likely to cause harm to wild Pacific
salmon that 'Namgis relies on to exercise its constitutionally protected Aboriginal title and rights,
DFO has concluded that:
PRV does not cause disease;
PRV is not likely to cause harm to wild Pacific salmon; and
introductions and transfers of fish infected with PRV do not need to be prohibited or
require any other precautionary measures.
These unreasonable conclusions are contrary to the Precautionary Principle, Morton 2015, and

Morton 2019, and rely on four fundamentally flawed findings:
1. There is a strain of PRV unique to BC;
2. This supposed "BC Strain" is endemic in BC waters and therefore not a risk to wild Pacific
salmon;
3. That "BC strain" of PRV is not pathogenic to species of wild Pacific salmon; and
4. Sub-clinical infection of farmed Atlantic salmon with PRV do not pose a risk to wild Pacific
salmon.
These unreasonable findings are founded on flawed diagnostic methods and data collection,
specifically:
Inexplicable and unjustified deviation from the case definition for HSMI established and
followed repeatedly in the scientific literature;
The failure to develop reasonable and reliable standards for diagnosing jaundice/anemia; and
Flawed data collection methods by DFO's Fish Health Audit and Surveillance Program
("FHASP").
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In addition to the fatal flaws noted above in DFO's scientific analysis of the risk PRV poses
to wild Pacific salmon, DFO has not addressed key knowledge gaps in the science on PRV,
including but not limited to:
Environmental and biotic factors affecting pathogen dispersal and transmission;
Ecosystem-level considerations of current conditions, including the current state of
populations of wild Pacific salmon;
The absence of reliable challenge studies for all five species of wild Pacific salmon; and
Numerous knowledge gaps the Federal Court identified in Morton 2019 that DFO has not
addressed.
Consequently, any policy that would allow PRV-infected Atlantic salmon to be transferred into
open-net pens would be unreasonable, contrary to the Precautionary Principle, and pose a substantial
risk to 'Namgis' constitutionally protected right to fish for food social and ceremonial purposes.
Below, 'Namgis provides its views on each of the topics described above.

3.1

IS THERE A STRAIN OF PRV UNIQUE TO BC?

The scientific literature on PRV does not support the conclusion that BC has a unique or native strain
of PRV. Instead, the scientific literature supports the conclusion that PRV originated in Atlantic
salmon in Europe and was imported to BC. All evidence points to the conclusion that PRV is a
foreign virus that was introduced to BC and to which wild Pacific salmon may not be adapted to.
DFO has not provided any genomic sequencing, published or not, that demonstrates there is a unique
strain of PRV present in BC.

3.1.1

When was PRV Introduced to BC?

Answering the question of when PRV was introduced to the coastal waters of British Columbia,
Canada (BC) requires a system for genotyping PRV isolates. The current PRV genotyping system is
based on PRV S1 segment sequences (Kibenge et al., 2013, 2017, 2019; Godoy et al., 2016), and shows
that known PRV isolates can be classified into two genotypes (or “strains”), I and II, and each
genotype can be further divided into two major sub-genotypes for a total of four sub-genotypes Ia, Ib
(both PRV-1), IIa (PRV-3) and IIb (PRV-2), as summarized in Figure 1 below (Kibenge 2019).
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Figure 1: Phylogenetic tree for sequences of piscine orthoreovirus (PRV) segment S1 including PRV S1
sequences recently added to the GenBank database (Norwegian isolates collected in 1997, 1988, and 2005
(Dhamotharan et al., 2019) and >240 available robust PRV segment S1 sequences). The phylogenetic tree was
constructed using the neighbor-joining method and Tamura-Nei genetic distances (Saitou and Nei 1987).
Bootstrapping was performed 1000 times and values of over 70% were marked in the tree. The root of the tree
was determined by an outgroup sequence (Avian orthoreovirus strain 1733, genomic segment S3, Accession
AF004856). The mutation direction cannot be fully determined at this moment (Wang and Kibenge,
unpublished).
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PRV sub-genotypes Ia, Ib, and IIa occur in Norway (Garseth et al., 2013), in some other European
countries (Dhamotharan et al., 2018), and in Chile (Kibenge et al., 2013; Godoy et al., 2016).
However, only sub-genotype Ia has been found in BC in farmed Atlantic salmon and wild Pacific
salmon (Kibenge et al., 2013), and in Alaska and Washington State, USA in wild Pacific salmon (Siah

et al., 2015; Purcell et al., 2018). The multiple genotypes and sub-genotypes of PRV present in
Norway, and the fact that only one sub-genotype, sub-genotype Ia, has been found in BC (Kibenge et
al., 2013, 2017; Siah et al., 2015; Garver et al., 2016; Di Cicco et al., 2017, 2018; Polinski et al., 2019)
suggest that PRV originated in Europe, possibly Norway, and then was first introduced to Chile, the
United States of America, and then British Columbia, Canada.
PRV has mutated into various sub-genotypes in Norway, other European countries and Chile. Such
mutation has not been observed in BC. This difference suggests that PRV has been in those countries
longer and that PRV in BC is a result of one, or several introduction events, possibly from Norway.
The following assessment of research into the different PRV sequence types strongly suggests that the
PRV-Ia sub-genotype found in BC appeared later than in Chile and was possibly introduced from
Norway either directly or via a third country; a second introduction event happened more recently
through farmed Atlantic salmon escapees originating from Washington State and infected with
Icelandic PRV-Ia strains:
The multiple genotypes and sub-genotypes of PRV present in Norway, and the fact that only
one sub-genotype, sub-genotype Ia, has been found in BC (Kibenge et al., 2013, 2017; Siah et

al., 2015; Garver et al., 2016; Di Cicco et al., 2017, 2018; Polinski et al., 2019) suggest that
PRV in BC is a result of one, or several introduction events, plausibly from Norway.
The PRV Ia sub-genotype presently found in BC is likely not native to the BC coast (Kibenge

et al., 2013, 2017; Godoy et al., 2016), and PRV-Ia is likely native to Atlantic salmon that
were introduced to the BC region.
The PRV S1 sequence phylogenetic tree described in Kibenge et al. (2013) showed that the
BC PRV-Ia strains were most similar to the Norwegian PRV-Ia strains found in Atlantic
salmon with heart and skeletal muscle inflammation (HSMI) outbreaks from the Lofoten
Archipelago of Norway (Løvoll et al., 2012).
A new phylogenetic analysis (Figure 1) including PRV S1 sequences more recently added to
the GenBank database (Norwegian isolates collected in 1997, 1988, and 2005 (Dhamotharan

et al., 2019) and using a much larger sample size, >240 available PRV segment S1 sequences)
indicates the following sequence of events:
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o

The earliest confirmed PRV S1 sequences collected in BC were in 2011 (Accession
numbers MH093978, MH093979, MH093984 of Di Cicco et al., 2018, and KT456500
of Kibenge and Kibenge, 2015 - GenBank).

o

In the same branch of the phylogenetic tree, all the sequences which are earlier than
2011 are Norwegian sequences, with collections ranging from 1988 to 2009.

o

The earliest BC sequences are most similar to Norwegian 2009 sequences.

o

Thus, we can estimate that the dominant PRV Ia sub-genotype we see in BC was
likely introduced to BC in the range from 2009 to 2011. This timeline, which is based
entirely on PRV sequences in the GenBank database, suggests that the PRV in BC was
introduced from Norway.

Kibenge et al. (2013) reported that heart lesions and HSMI type lesions were reported in BC
farmed Atlantic salmon beginning in 2008, in fish that had entered seawater in 2007. This
evidence suggests that PRV-Ia is a recent introduction to British Columbia.
Although BC PRV S1 sequences are similar to some sequences from Norway, Chile, and USA,
Kibenge et al. have found that only Norwegian sequences appeared earlier in the phylogeny
than the earliest BC sequences. The only reasonable hypothesis is that BC sequences
originated from Norway.
The apparent geographical homogeneity of the BC PRV-Ia isolates (Siah et al., 2015) would
also indicate a single introduction event. A second introduction event happened more
recently through farmed Atlantic salmon escapees originating from Washington State and
infected with PRV-Ia strains that were most similar to the Icelandic PRV-Ia strains found in
Atlantic salmon eggs (Kibenge et al., 2019).
Dhamotharan et al. (2019) linked the evolution of PRV in Norwegian salmonid aquaculture
to the emergence of HSMI in farmed Atlantic salmon. Their phylogenetic analyses of 31
PRV-1 genomes collected over a 30-year period from fish, with or without HSMI, grouped
the viral sequences into two main monophylogenetic clusters, one associated with HSMI and
the other with PRV-1 isolates of lower virulence. This grouping matches exactly with the two
major sub-genotypes designated PRV-Ia and PRV-Ib by Kibenge et al. (2013).
Dhamotharan et al. (2019) hypothesize that the more virulent PRV (i.e., PRV-Ib) evolved
from an ancestral PRV of lower virulence (i.e., PRV-Ia) through gene reassortment, with the
segment S1/M2 pairing providing the best fit for emergence of the higher virulence PRV
variant, and that this segment pair has remained almost unchanged in Norwegian salmon
aquaculture since 1997. A PRV-1 strain from Norway sampled in 1988, a decade before the
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emergence of HSMI, grouped with the low virulent HSMI cluster (Dhamotharan et al. (2019)
i.e., PRV-Ia. This suggests that Norway is the origin of PRV-Ia.

3.1.2

Is There a Unique Strain of PRV in BC?

While PRV originating from different fish species, geographical regions and even lesion type or
pathogenicity can be shown to be genetically distinct as PRV-1, PRV-2, and PRV-3 (Dhamotharan et
al., 2019), few of these isolates are sufficiently characterized to support designation as distinct PRV
"strains".
To determine if there is a unique strain of PRV in BC, one must look at the PRV sequences that have
been deposited in the GenBank database (Benson et al., 2013) because each entry is essentially an
isolate (molecular isolate) or strain. Such phylogenetic analyses commonly use PRV genomic segment
S1 sequences for which the largest number of complete sequences from different “isolates” is available
(Kibenge et al., 2013).
A search of the GenBank database (Benson et al., 2013) yielded 380 items, i.e., 380 molecular isolates
sequenced on genomic segment S1. Of these, 140 are from BC-Canada and all of them belong to PRV
sub-genotype Ia (Kibenge et al., 2013, 2017; Kibenge and Kibenge, 2015 – GenBank; Siah et al., 2015;
Garver et al., 2016a; Di Cicco et al., 2017, 2018; Kibenge et al., 2018 – GenBank; Polinski et al., 2019).
These search results strongly suggest that only the PRV Ia sub-genotype occurs in BC. There is no
evidence to the contrary in the GenBank database.
The weight of scientific evidence supports this conclusion:
Di Cicco et al. (2018) published seven PRV S1 segment sequence variants from Chinook
salmon from farms containing fish diagnosed with jaundice/anemia and nine PRV S1 segment
sequence variants from Atlantic salmon from farms containing fish diagnosed with HSMI.
Although within each PRV strain, there was further variation (i.e. different sequence
variants), the authors were unable to find even one consistently different single nucleotide
polymorphism (SNP) between Atlantic and Chinook salmon. This result supports the
conclusion that the PRV-1a sub-genotype present in BC is not unique to BC because there is
not one consistent SNP between Norwegian and Canadian PRV-1a sequences (See Figure 2
below at end of this section). Di Cicco et al. (2018) also showed that the same strain of PRV
(i.e. PRV-Ia) is involved with the development of HSMI in farmed Atlantic salmon and
jaundice/anemia in farmed Chinook (Pacific) salmon in BC.
Experimental challenge studies in Canada using BC PRV-Ia have consistently considered the
PRV present in BC as a single strain (Garver et al., 2016a,b, Polinski et al., 2016, 2019) and
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different from the Norwegian PRV-Ib strain (Finstad et al., 2012, Wessel et al., 2017; Hauge
et al., 2016).
Although only PRV-Ia has been found in BC-Canada, this sub-genotype also occurs in USA
(Siah et al., 2015; Purcell et al., 2018), Norway (Kibenge et al., 2013; Godoy et al., 2016; Løvoll
et al., 2012; Garseth et al., 2013; Madhun et al., 2018; Dhamotharan et al., 2019), Chile
(Godoy et al., 2016), Iceland (Kibenge et al., 2019), Ireland and Denmark (Vendramin et al.,
2019) and Faroe Islands-Denmark (Dhamotharan et al., 2019). Therefore, the BC PRV strains
are not unique to BC. In fact, all the phylogenetic analyses we have conducted (Kibenge et al.,
2013, 2017, 2019; Figure 1) show that the PRV isolates from BC-Canada cluster together with
several PRV-Ia isolates from the other countries, indicating they are very similar and (in
absence of any virulence markers) would potentially be associated with HSMI in BC-Canada.

On September 11, 2019, DFO officials told 'Namgis that they believe that Dhamotharan et al., 2019
provides evidence of a unique strain of PRV in BC. Such reliance is unfounded. Dhamothan et al.
2019 restricted the majority of their analysis to only include PRV sequences from samples from
which all genomic segments have been sequenced. As a result, it appears that all the BC sequences
from a single clade. If all available sequences for the S1 segment, this pattern quickly breaks down. In
the same study, the authors do indeed construct a tree using all available S1 sequences (Figure 3 of
Dhamathoran et al. 2019). In this tree, the BC sequences are in a clade which has been collapsed.
They label this clade “All NAPC and NAPCV-PRV like sequences”. This is a total of 145 sequences,
and, in the text, they state that some of these sequences were from Norway, and "originated from
samples collected from Atlantic salmon returning to rivers (wild or escaped) or from farmed salmon
where no clinical information was available”.
A similar trend is seen in Figure 1 above and Figures 2 and 3 below. The PRV S1 phylogenetic
analyses in these figures include all the sequences in Dhamotharan et al. (2019). Importantly, there
are no consistent differences in the S1 segment of the PRV genome between PRV-1a sequenced in BC
and Norway, which suggests testing for a "Norwegian strain" of PRV is impossible. The lack of a
consistent nucleotide poilymorphism on the S1 segment between Norwegian and BC derived
sequences demonstrates that there is no strain of PRV which solely occurs in BC.
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Figure 2: Phylogeny of PRV based on the S1 segment. Individual
sequences are labelled by GenBank accession number, and the heat map
shows the source country (left) and host (right) of each sequence
according to Genbank metadata (Mordecai, 2019, unpublished).
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Figure 3: Phylogeny of PRV S1 nucleotide sequences (Mordecai and Wang, 2019, unpublished). (A

PDF of this figure can be provided for better viewing upon request)

As variants of PRV already verified in BC have been associated with HSMI in Atlantic salmon in BC,
(DiCicco et al., 2017, 2018), and the same strain of PRV was linked to Jaundice-Anemia in Chinook
(DiCicco et al., 2018), solely testing for specific PRV strains, or sequences not previously identified
BC is a red herring, as PRV sequences already present in BC pose a potential risk to the health of
Pacific salmon. Solely testing for strains of PRV not yet detected in BC would do nothing to protect
the risk of transmission and disease progression to wild Pacific salmon.
Similarly, the reference to an Icelandic strain is also misguided. All discussions and information about
the Icelandic strain of PRV is derived from Kibenge et al. (2019). There are no other Icelandic strain
PRV-1a sequences published or deposited in the GenBank database other than those in Kibenge et
al. (2019).
The "Icelandic" strain that was first deposited in the GenBank database was a PRV-1a sequence
(Accession # KT456505) obtained from a market-purchased Atlantic salmon sample in 2014. The fish,
which was marked as “Product of Iceland”, was purchased from Whole Foods in Vancouver, BC.
Consequently, the source recorded in the GenBank was Iceland. Had the fish not been identified as
such, the source of the sequence would have been listed as Canada. This does not provide a reliable
basis for concluding that there is a distinct “Icelandic” strain of PRV.
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Summary of Gaps, Risks and Potential Impacts
Data Gaps:
To our knowledge, no report in the peer-reviewed scientific literature to date has attempted
to link particular PRV-Ia sequence variants with specific areas, salmon farms, or salmonid
species so as to establish the diversity within PRV-Ia in BC. Consequently, the number of
PRV-Ia strains found in BC is currently unknown.
There is a significant gap in knowledge about PRV in farmed Atlantic salmon on the west
coast of North America because there has been limited testing for PRV (Affidavit of Dr. Fred
Kibenge dated May 14, 2018).
Without the ability to distinguish between PRV-Ia strains found in BC, it is not possible to
conclude from challenge studies using samples originating from only one or two different
sources that BC PRV-Ia is of low virulence in farmed salmon as was found by Garver et al.
(2016a,b) and Polinski et al. (2016, 2019).
It is not clear exactly when the first introduction of PRV-Ia found in BC occurred, and
therefore how long PRV has been present in fish in BC because there is limited sequence
information from PRV found in archival samples (Affidavit of Dr. Fred Kibenge dated May
14, 2018).
If PRV-Ia was present in farmed Atlantic salmon in Norway by 1977, it is inconceivable that
it would not have been brought to BC at some point. However, it is not known how the
virus could have been transmitted from Norway to Canada since there have never been any
authorized direct imports of Atlantic salmon eggs from Norway since 1985; recent imports
have been from Washington State (2001) and Iceland (2004–2009) (DFO, 2012).

Key Risks:
The strains of PRV presently found in BC are likely not native to the BC coast (Kibenge et
al., 2013, 2017; Godoy et al., 2016), and PRV-Ia is likely native to Atlantic salmon that were
introduced to the BC region.
Continuing to allow PRV-infected fish into open-net pens will expose wild Pacific salmon
to a foreign virus.
Continuing to allow PRV infected fish into densely packed, open-net pens may create the
ideal environment for PRV-1a to mutate into more virulent sub-genotypes of PRV as has
been hypothesized for PRV-1a in Norway by Dhamotharan et al. (2019).

Potential Impacts:
These data gaps result in significant underestimation of the role of PRV in fish disease in BC
which could have significant impacts on the wild Pacific salmon populations which are
currently significantly depleted, resulting in further decreases or even extirpations.
Vulnerable, and in some cases endangered, species of wild Pacific salmon will be at risk of
exposure to a foreign virus that they may not be adapted to. These risks could have
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significant impacts on the wild Pacific salmon populations which are currently significantly
depleted, resulting in further decreases or even extirpations.

3.2
3.2.1

IS PRV ENDEMIC TO BC, AND DOES THE PREVALENCE OF PRV IN BC NEGATE THE
RISK OF PRV-INFECTED FARM SALMON TO PACIFIC SALMON?
PRV is most Prevalent in Fish Farms

The term “endemic” can be used as being synonymous with both “origin” (i.e., do BC PRV strains
originate in BC?) and “prevalent in the population but affects few animals”. The strains of PRV
presently found in BC-Canada are likely not native to British Columbia. (Please see discussion above
on this subject of the origins of PRV in BC).
In terms of prevalence, the current PRV prevalence in wild Pacific salmon population migrating in the
ocean is overall fairly low, around 3–5% according to several studies (Siah et al., 2015; Morton et al.,
2017; Purcell et al., 2018; Tucker et al., 2018), while prevalence of PRV in fish farms is considerably
higher, 70% or more (Polinski and Garver 2019). It is generally accepted that PRV is ubiquitous in
farmed Atlantic salmon in BC-Canada, supporting the notion that BC PRV strains are endemic to BC.
This evidence strongly suggests that the PRV present on the BC coast originates in open-net fish farms
and is transmitted to populations of wild Pacific salmon. However, there is a significant gap in knowledge
about PRV in farmed Atlantic salmon on the west coast of North America because there has been limited
testing for PRV (Affidavit of Dr. Fred Kibenge dated May 14, 2018).

3.2.2

Does the Current Prevalence of PRV on BC's Coast mean that PRV is not a Risk to
Wild, Pacific Salmon?

The presence of PRV-infected farm salmon in the same aquatic environment as Pacific salmon is
always a risk. The presence of PRV-infected farmed salmon provides a reservoir of virus that may
succeed in infection of Pacific salmon. The scientific literature confirms that the maintenance of a
reservoir host population (such as a fish farm) infecting an imperilled or vulnerable population is the
most important mechanism, or risk factor, by which an infectious disease can cause the extirpation of
vulnerable populations (see Appendix I: Affidavit of Dr. Krkosek affirmed May 14, 2018, paras. 33 and
34; de Castro and Bolker 2005). However, because DFO policy is not to test for PRV, we have very
limited information about the extent to which PRV is being transferred from farmed Atlantic salmon
to wild Pacific salmon in BC (Appendix J: Affidavit of Dr. Fred Kibenge dated May 14, 2018).
PRV-1a from farmed Atlantic salmon may be spreading to wild Pacific salmon causing negative
health impacts on wild Pacific salmon. Morton et al. (2017) reported that the proportion of PRV
infection in wild fish in BC was related to exposure to salmon farms. PRV was detected in 95% of
farmed Atlantic salmon, 37-45% of wild salmon from regions highly exposed to salmon farms, and
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5% of wild salmon from the regions furthest from salmon farms. The proportion of PRV infection
was also significantly lower where wild salmon had been challenged by an arduous return migration
into high elevation spawning habitat, suggesting that PRV infection impacts host fitness.
Additionally, there is increasing recognition for the potential for PRV to mutate into virulent forms.
The overarching virology principle here is that viruses, particularly RNA viruses (i.e., viruses with
RNA genomes) exist as quasispecies (Lauring and Andino, 2010; Domingo, 2006). It is generally
accepted that 1 out of 1,000 to 1 out of 10,000 nucleotides are mis-incorporated in any single round of
RNA genome replication. Thus, no two RNA virus particles are genomically identical. Therefore,
during their replication (multiplication), RNA viruses occupy a cloud-like niche in sequence space
(viral quasispecies cloud). During transmission, the virus goes through a population bottleneck (only
some virions succeed in infection of a new host), and those virions expand to a new quasi-species
cloud in the new host. I.e., the mutant clouds may include phenotypic variants, such as cell tropism
and host-range mutants that can respond to selective constraints (Vignuzzi et al., 2006).
Consequently, the presence of PRV-infected farm salmon in the same aquatic environment as Pacific
salmon is not just a risk because PRV Ia may infect wild Pacific salmon. The presence of PRV Ia in
fish farms also poses a risk that PRV Ia will mutate into more virulent sub-genotypes or strains
(Dhamotharan et al., 2019), that wild Pacific salmon have not co-evolved with.
In general, replicating viruses mutate to either more virulent or attenuated forms. Attenuated
variants become endemic while virulent variants cause epidemics and emerge as viral diseases in
aquaculture. Kibenge (2016) grouped emerging aquatic animal viruses into eight categories:
1. a virus introduced in a new host and new geographic area;
2. a virus infecting the same host but introduced in a new geographic area;
3. enzootic virus with increased pathogenicity in same host (manifesting as increased incidence
or more severe disease);
4. enzootic virus with increased host range;
5. enzootic virus with expanded geographic range;
6. increased awareness;
7. improved diagnosis and surveillance; and
8. newly discovered viral cause of existing disease.
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An emerging aquatic animal viral disease may fit into several of these categories depending on the
sequence of events involved and geographical area concerned. Categories (1) and (2) occur when an
existing viral disease of wild aquatic animals, with the virus able to jump to a new host species
(“species jump” or “host jump”) and/or transported over long distances (geographic jump). Categories
(3)–(5) also require mutations in the infecting virus (virulence jump).
Recent publications on PRV provide illustrative examples where PRV fits into some of the eight
categories of emerging aquatic animal viruses.
For example, Di Cicco et al. (2018) provides an example of a virus jumping to a new host. That paper
reported that the same strain of PRV is involved with the development of HSMI in farmed Atlantic
salmon and jaundice/anaemia in farmed Chinook (Pacific) salmon in BC-Canada.
These authors further showed that a species-related difference in PRV load tolerance on red blood
cells could explain development of HSMI in Atlantic salmon and development of degenerativenecrotic lesions in kidney and liver in Chinook salmon.
By contrast, with HSMI in Atlantic salmon, there is no evidence of red blood cells rupturing (and no
anaemia clinically reported), but rather PRV appears to "leak" from red blood cells upon reaching a
high viral load (this probably explains the cell-free viraemia in Atlantic salmon described by Polinski
et al. (2019) and Polinski and Garver (2019)).
On the other hand, in jaundice/anaemia, the red blood cells rupture (leading to anaemia,
hemosiderin, erythrophagocytosis, etc) releasing PRV "en masse" (Di Cicco et al., 2018).
These findings suggest that Chinook salmon are more susceptible to PRV-induced disease than
Atlantic salmon and are probably a more recent host of PRV. In fact, the findings of this paper
represent a clear example of a virus (PRV) switching hosts (i.e., “species jump” or “host jump”) from
Atlantic salmon to Chinook salmon and manifesting a new/novel clinical presentation
(jaundice/anaemia in Chinook salmon) compared to that in the original/natural host (HSMI in
Atlantic salmon).
Dhamotharan et al. (2019) provides an example of virulence jump. In an example of mutations in the
infecting virus (i.e., “virulence jump”). Dhamotharan et al. (2019) hypothesized that PRV-Ia mutated
into PRV-Ib through gene re-assortment (S1/M2 pair) in farmed Atlantic salmon resulting into a
higher virulent PRV-Ib that causes HSMI in Norway and Chile. Gene re-assortment is a key mutation
mechanism unique to viruses with segmented genomes such as orthomyxoviruses (Webster et al.,
1992) and reoviruses (Wenske et al., 1985). It allows re-assortment of genome segments to occur in a
host that is simultaneously infected with two or more genomic subtypes of the virus.
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Although, as Polinski and Garver (2019) observed, there has not yet been a report of mixed infection
of Atlantic salmon (or other fish species) involving sub-genotypes Ia and Ib of PRV, at least two
incidences of gene re-assortment within PRV isolates of a single sub-genotype have been observed.
Using the criterion of a virus isolate mapping to different positions in phylogenetic trees when
different genomic segments are analysed (Svinti et al., 2013) as Dhamotharan et al. (2019) observed,
Kibenge et al. (2013) also observed gene re-assortment in PRV when comparing L2 and S2, and
Garseth et al. (2013) observed it in one group of isolates when comparing S1 and S2 and in another
group when comparing S1 and S4. Most recently, the findings described in the study by Vendramin
et al. (2019) show that different PRV‐1 clades are present in the same ecological niche, possibly
allowing re-assortment in wild fish populations.
DFO is absolutely ignoring the fact that any policy that allows the introduction of PRV into fish
farms would elevate the risk of increased pathogenicity of PRV, endemic or otherwise. By effectively
allowing the introduction of PRV into high-host-density environments (farms), DFO would be
elevating the risk of selecting for more virulent/pathogenic mutations in the virus. DFO's implicit
view of the virus as somehow static and not prone to further mutation is at odds with the evidence it
uses to argue for a "BC strain" (an evolutionary tree), the emergence of a "more pathogenic" strain of
PRV (1b) in the Atlantic, and the fact that salmon farming has most likely led to observed elevated
pathogenicity in other diseases. "Accepting endemic disease in cultured populations" is an
evolutionary risk factor highlighted in Kennedy et al 2016. DFO cannot be truly precautionary when
it knowingly admits conditions that could lead to elevated pathogenicity of PRV (or any virus).
PRV is a virus that can mutate relatively quickly, and to potentially more virulent forms. Placing
such a virus in crowded, densely fish farms is entirely devoid of precaution. It recklessly places the
virus in the ideal environment for such mutation to occur.
The presence of PRV-infected farm salmon in the same aquatic environment as Pacific salmon poses a
risk to wild Pacific salmon because of the propensity for multiplying viruses to mutate and adapt to
new hosts. Recent publications on PRV provide illustrative examples where PRV is hypothesized to:
a) Have jumped to a new host species (switching from Atlantic salmon to Chinook salmon) (See
Affidavit of Dr. Fred Kibenge affirmed on July 24, 2018 ("Kibenge Affidavit #3"); and
b) Have increased in pathogenicity through gene re-assortment resulting into a higher virulent
PRV-Ib that causes HSMI.
There is increasing recognition of the potential for PRV to mutate into virulent forms; the presence
of PRV-infected farm salmon in the same aquatic environment as Pacific salmon is always a risk. Due
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to their high mutation rate during viral replication, viruses have a propensity for mutation and
associated emergence beyond human control.

Summary of Gaps, Risks and Potential Impacts
Data Gaps:
There is very limited information about the extent to which PRV is being transferred from
farmed Atlantic salmon to wild Pacific salmon in BC since DFO's policy is not to test for
PRV (Affidavit of Dr. Fred Kibenge dated May 14, 2018).
Viruses, particularly RNA viruses (i.e., viruses with RNA genomes) exist as quasispecies
(Lauring and Andino, 2010; Domingo, 2006), occupying a cloud-like niche in sequence
space (viral quasispecies cloud) during their multiplication in a host cell. The extent to
which such mutant clouds in case of PRV-Ia in farmed Atlantic salmon may establish
infection in Pacific salmon is unknown. In fact, the nature of mutation(s) that may facilitate
PRV to switch hosts from Atlantic salmon to Chinook salmon is not known.
To our knowledge, no report in the peer-reviewed scientific literature to date has studied
the extent of intra-host PRV genetic diversity.

Key Risks:
PRV-1a is a foreign virus for which wild Pacific salmon are not adapted. PRV-1a will be
transmitted from open-net fish farms to wild Pacific salmon that will exhibit a different,
potentially more damaging, host response.
By placing PRV-1a infected smolts into crowded net-pens, PRV-1a will mutate into more
pathogenic strains or genotypes of the PRV and those new strains or genotypes will be
transmitted to wild fish.

Potential Impacts:
PRV-1a present in fish farms will mutate into more virulent sub-genotypes that will be
released into populations of wild Pacific salmon.
Significantly depleted populations of wild salmon will be infected with a foreign virus.
Those populations will exhibit more damaging host responses than Atlantic salmon and
suffer significant mortalities, including possible extirpations.

3.3

DFO'S ALLEGED EVIDENCE THAT PRV IN BC IS NOT PATHOGENIC TO WILD
PACIFIC SALMON IS DEEPLY FLAWED AND UNRELIABLE
As described above, PRV causes HSMI in Atlantic salmon (Wessel et al., 2017) and the same
strain of PRV causing HSMI on fish farms has been associated with jaundice/anemia in
Chinook salmon (Di Cicco et al., 2018). Despite this evidence of the pathogenicity of PRV to
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Chinook salmon (and overlapping disease manifestations in coho and rainbow trout
reported abroad), DFO continues to unreasonably deny that PRV is pathogenic and may
pose a risk to wild Pacific salmon.
Instead DFO continues to rely on failed/flawed challenge studies for other species of wild
Pacific salmon without considering the demonstrable and irreparable flaws of those studies.
Notably, DFO has not pursued challenge studies with PRV to coho, pink and chum. Nor has
DFO undertaken new challenge studies for Chinook, despite the express call in Di Cicco et
al., (2018) to undertake such challenge studies to investigate the strong correlation between
PRV and jaundice-anemia in Chinook that paper reported. It appears that DFO is
deliberately avoiding looking for evidence of pathogenicity of PRV.
Described below are the flaws in the research that DFO relies on to conclude that PRV is not
pathogenic to wild Pacific salmon.

3.3.1

DFO's Challenge Studies cannot support the Conclusion that PRV is not Pathogenic to
Wild Pacific Salmon

DFO relies heavily on data obtained through its own laboratory experiments. Such types of studies
offer important insights and information about the behaviour of pathogens and interactions with
their host. However, those studies cannot recreate the reality of conditions observed in the field
(“Garver cross-examination #1” is attached as Appendix D), as it is acknowledged that natural
environments are much complex and cannot be recreated in the lab.
Furthermore, limited types of parameters/variables are tested in each study (e.g. specific
environmental conditions, specific host species and strain, pathogen strain, etc.). However, these
controlled conditions severely limit the applicability of the data and its ability to describe the
interaction between a pathogen and a host in the wild, where multiple variables are in play in any
given moment (Appendix D: Garver cross-examination #1).
For example, experimental studies carried out in cold water cannot be used to extrapolate conclusions
to be applied where the environmental conditions are different (e.g., warm water). The interaction of
the pathogen and the host drastically changes, regardless of the pathogenicity of the agent and/or the
susceptibility of the host to develop disease (“Garver Affidavit” is attached as Appendix C). The
complexity of disease interactions with its host and the surrounding environment affects the clear
interpretation of experimental results (Grant and Jones, 2010).
In general, most evidence is obtained from single-variable studies involving the pathogen and its host
where multi-factorial studies are needed (Håstein and Lindstad 1991). This may lead to rapid gains in
knowledge of the pathogen, and how it behaves in a laboratory environment, but a deficiency of
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knowledge relating to environmental interactions. This experimental bias can further lead to the
misinterpretation of data in the context of the host and its dynamic environment (Hedrick 1998).
For such reasons, according to Bradford Hill Criteria, “lack of such [laboratory] evidence cannot
nullify the epidemiological effect on associations”. This is particularly important in this context, as
experimental lab challenges seem to have failed to reproduce HSMI in Atlantic salmon (Garver et al.,
2015 and 2016; Polinski et al., 2019) and jaundice/anemia in Chinook salmon (Garver et al., 2015),
despite the diagnosis of both diseases with strong associations with PRV in the field in BC (Di Cicco
et al., 2017; Di Cicco et al., 2018).
In effect, DFO has chosen to ignore associations between PRV and disease in the fish farm
environment and use its failed, and demonstrably flawed, challenge studies to dismiss the diagnosis of
disease on fish farms. DFO's logic on this point is scientifically indefensible and defies common sense.
HSMI was diagnosed on a BC fish farm. PRV causes HSMI. However, DFO cites its own failed
attempts to induce HSMI in Atlantic salmon from PRV to conclude that PRV does not cause disease.
As explained further below, DFO has relied on its own unique, and unjustified, case definition for
HSMI to avoid both diagnosing HSMI on fish farms and finding disease during its challenge studies.
Unlike the standard case definition, DFO relies on the presence of clinical signs and mortality to
diagnose HSMI. Clinical signs are sometimes not even reported in the field during HSMI outbreaks
(Kongtorp et al., 2006), and mortality can range from negligible to 20% (Kongtorp et al., 2004), which
is why these two parameters are not used internationally for the diagnosis of HSMI (Biering and
Garseth, 2012).
Moreover, a similar situation occurs for other agents recognized to have important pathogenic effects
in fish. For example, to date, clinical signs of Infectious Pancreatic Necrosis (IPN) caused by IPN virus
(IPNV) have not been reproduced in an experimental challenge (Espen Rimstad, personal
communication). Nevertheless, no doubt has been raised by the scientific community about the role
of IPNV in the development of IPN in the field.
Also, the establishment of a cause-and-effect relationship between Piscine myocarditis virus (PMCV)
and cardiomyopathy syndrome (CMS) through lab challenges took several years and multiple failed
experiments (Hugh Ferguson, personal communication). Consequently, it is scientifically indefensible
to conclude that PRV from BC is not pathogenic based on the handful of experiments DFO has
conducted (Appendix D: Garver cross-examination 1).
Moreover, the papers used by DFO to assess the pathogenic potential of PRV often state that even a
single nucleotide change in the sequence of a virus could determine whether a virus is pathogenic or
not (Garver et al., 2016). The PRV isolates detected in BC appear to be similar and with minimal
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regional diversity. However, next generation sequencing of PRV reveals that within each fish, there
is further genetic variation of the virus (i.e. multiple isolates with slightly different sequences),
suggesting that the virus has the evolutionary potential to adapt to a new host or change in virulence.
Thus, if DFO's reasons are correct, and it is to conclude that PRV is not pathogenic or of low
virulence to all species of wild Pacific salmon, it must conduct challenge studies on every species of
wild Pacific salmon on every possible isolate of PRV to exclude PRV's pathogenic role in the
development of disease in all species of wild Pacific salmon (Appendix C: Garver Affidavit, Appendix
D: Garver cross-examination 1). This situation obviously adds further uncertainties as to the
reliability of such studies and their conclusions regarding the virulence potential of PRV.

3.3.2

Limitations in Scientific Studies Relied upon by DFO

DFO relies on five papers to conclude that PRV is not pathogenic to wild Pacific salmon:
1. Garver, K. A. et al. Piscine reovirus, but not Jaundice Syndrome, was transmissible to
Chinook Salmon, Oncorhynchus tshawytscha (Walbaum), Sockeye Salmon,
Oncorhynchus nerka (Walbaum), and Atlantic Salmon, Salmo salar L. Journal of Fish
Diseases 39, 117–128 (2016b)
2. Garver, K. A. et al. Piscine orthoreovirus from western North America is transmissible to
Atlantic salmon and Sockeye salmon but fails to cause Heart and Skeletal Muscle
Inflammation. PLoS ONE 11, e0146229 (2016a)
3. Polinski, M. P. et al. De novo assembly of Sockeye salmon kidney transcriptomes reveal a
limited early response to piscine reovirus with or without infectious hematopoietic
necrosis virus superinfection. BMC genomics 17, 848 (2016)
4. Polinski, M. P. et al. Piscine orthoreovirus demonstrates high infectivity but low
virulence in Atlantic salmon of Pacific Canada. Scientific Reports 9, 3297 (2019)
5. Zhang Y. at al. High-Load Reovirus Infections Do Not Imply Physiological Impairment in
Salmon. Frontiers in Physiology 10,114 (2019)

As the Polinski et al. (2019) and Zhang et al. (2019) papers7 address only Atlantic salmon, we do not
provide a critique of them here: the pathogenicity of a virus in one host species cannot be used to

7

Note that DFO did not disclose that these papers were funded by industry sources when submitting them for publication. The journal,

Frontiers in Physiology, has asked DFO to correct this, but it has not. Please see https://watershedwatch.ca/media-releases/federalscientists-fail-to-disclose-industry-connections-in-salmon-farm-virus-studies-documents-reveal/.
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predict the pathogenicity associated with a new and/or different host (Appendix C: Garver Affidavit,
Appendix D: Garver cross-examination 1”).

3.3.3

Limitations in Studies Specific to PRV in Sockeye and Chinook

Garver et al. 2016b: Jaundice/PRV in Chinook, Sockeye and Atlantic Salmon
This study was set up to demonstrate the occurrence of clinical signs and mortality due to
experimental infection with PRV, and to replicate jaundice syndrome in Chinook salmon (Appendix
D: Garver cross-examination #1). It concludes that PRV is not responsible for any sign of mortality or
evidence of diseases. Due to several flaws in experimental methodology described below, the
conclusions of this study cannot support a definitive scientific understanding of the role of PRV in
the development of jaundice, anemia or any other PRV-related disease (Appendix D: Garver crossexamination #1).
The study design assumed that clinical signs and/or mortality had to be observed in order to
even start a sampling regime, while ignoring the fact that previous experimental challenges
studies have not been able to produce the occurrence of either clinical signs or mortality due
to any PRV-related disease.
The peak of PRV infection tends to occur around 4 weeks post injection (Polinski and Garver,
2019). Most studies carried out worldwide apply a consistent sampling protocol with sampling
occurring at one to two weeks intervals starting 1 to 4 weeks post injection (Kongtorp et al.,
2009; Mikalsen et al., 2012; Finstad et al., 2012, among others). The sampling regime in
Garver et al. 2015 missed the peak of the infection and the period when the study would most
likely find lesions. The sampling for Garver et al. 2015 did not conform with any of similar
studies conducted world-wide. In fact, the study conducted sampling only at the end of a 22week challenge period, rather than throughout the challenge study period at a regular 1- to 2week intervals.
o

Therefore, tissues were not collected during the time of the peak period of infection
and when associated lesions related to PRV would most likely be expected to be
observed. In effect, it appears the experiment was designed to avoid looking for
lesions when they would most likely be found, or, in short, the experiment was
designed to fail to achieve its ostensible objective.

o

Despite the fundamental flaws in the sampling design, histological lesions were in fact
found only in intra peritoneal (IP) challenged Chinook, sockeye and Atlantic salmon,
and not in the control fish collected (“Garver cross-examination #2”attached as
Appendix E).

51

o

This critically important data from the study was omitted from consideration in the
study’s conclusions due to the sampling size of the study.

o

These lesions reported in challenged Chinook salmon were namely hepatocellular
cytoplasmic iron-rich pigment granules (87%) and renal erythrophagocytosis (87%),
hepatocellular cytoplasmic vacuoles (33%), and mild leucocytic hepatitis (33%), renal
tubular cytoplasmic protein droplets (20%), renal glomerular protein deposits (20%),
myocardial karyomegaly (20%) and lymphohistiocytic endocarditis (60%) (Appendix
E: Garver cross-examination #2).

o

In Sockeye, 70% of the IP challenged fish showed mild lymphohistiocytic
endocarditis (which the paper states are the potential outcome of a resolving viral
infection) and 30% of them also presented hepatocellular cytoplasmic protein.

o

In Atlantic salmon, 20% of the challenged fish showed mild lymphohistiocytic
endocarditis.

o

The majority of these lesions are known as being the result of a hemolytic condition
(i.e. hemolytic anemia), and are also consistent with overlapping lesions reported in
Japan in coho salmon infected with PRV-2 (Hayakawa et al. 1989; Sakai et al., 1994;
Takano et al., 2016) , Norwegian rainbow trout infected with PRV-3 (Olsen et al.,
2015; Vendramin et al., 2019), and coho salmon in Chile infected with either PRV-1
or PRV-3 (Smith et al., 2006; Godoy et al., 2016; Bohle et al., 2018).

The study’s reliance upon brain and liver tissues for the screening of PRV and quantifying Mx
expression, is an “outlier” methodology that stands in contrast to what used by all the other
studies carried out on this virus;
The study’s conclusions ignored its own data that demonstrated, in spite of the study’s
problematic sampling schedule, levels of Mx-1 expression were higher, to a statistically
significant degree, in injected fish than in control fish (Chinook in particular).
The authors noted that the inadequate size of their control group made their study unreliable,
“In our study, the suite of control fish was limited and we are unable to differentiate whether
the lesions in challenged fish were a result of injection of foreign antigens, PRV infection,
infection with some other agent or some combination of these variables. Consequently,
further exposure studies are underway to better understand the relation of PRV and lesions”.
In effect Garver et al. 2016b noted that it lacked the statistical power required to make any
scientifically supported conclusion. Yet, DFO has ignored this limitation and continues to
rely on Garver et al. 2016b for conclusions its authors admit it cannot sustain (Appendix E:
Garver cross-examination #2).
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DFO's continued reliance on Garver et al. 2016b without any scrutiny of its methodological flaws is
indefensible. Due to severe flaws in the study design and interpretations, the Garver et al. 2016b
study was not able to produce any scientifically defensible data to support the statement that PRV
infection in all the three species tested did not cause disease. To the contrary, it reported lesions in
infected fish that are consistent with the development of jaundice/anemia in Chinook (as indicated by
Di Cicco et al., 2018 study) (Appendix E: Garver cross-examination #2). This finding on its own
supports the possibility of a significant risk to wild fish from PRV infection and needs further
evaluation to thoroughly assess the potential impact of PRV to Pacific salmon.
DFO has failed to conduct such additional challenge studies in order to investigate this association
using more defensible methods, despite DFO's own scientists calling for such studies in Di Cicco et al.
(2018).

Garver et al. (2016a) – PRV in Atlantic and Sockeye salmon
This study used Atlantic and sockeye salmon to examine the development of HSMI after challenge
with PRV. The paper concluded that, “a complete lack of associated lesions and mortality in infected
populations exhibiting high viral loads also indicates that western North American PRV is nonpathogenic.” (p. 7 of 17). Flaws in the design of the study limit its value in terms of understanding
linkages between PRV and HSMI in Atlantic salmon and Sockeye salmon. These flaws include, but
are not limited to the following:
The study’s unconventional method of keeping IP injected fish in fresh water for the first 2
weeks post-challenge is an “outlier” methodology that stands in contrast to similar studies
carried out elsewhere in the world on this virus. Ostensibly this was to create a
“smoltification stressor”, but in reality, this method changed in the rearing conditions. PRV
has been demonstrated to cause HSMI in Atlantic salmon in fresh water as well (Johansen et
al., 2016).
The scheduling of sampling of Mx-1 (a protein involved in the innate immune response) was
carried out very early and in a highly constrained, limited way (only at week 1 and 2 postchallenge). Consequently, the lack of immune response to the infection is to be expected due
to the fact that testing was conducting much earlier than in comparable studies. Yet, the
authors relied on results expected from their methodology to speculate that: "Based on the
culmination of current data, it could alternatively be speculated that the Mx antiviral
response initiated during the inflammatory processes of HSMI may be mostly independent of
PRV."
On the other hand, this speculation has been proven untrue by both previous and subsequent
research that used PRV as the only infective agent in the inoculum (e.g., Mikalsen et al.,
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2012; Wessel et al., 2017, among others), or deep sequencing analysis, that demonstrated that
PRV only was present in fish affected by HSMI (Palacios et al., 2010; Di Cicco et al., 2017).
Those studies establish that the Mx antiviral response associated with HSMI in salmon are not
“independent” of PRV and disprove the speculation that the pathological response could be
attributable to an undefined agent that facilitates the replication of PRV without PRV making
any contribution to disease. Importantly, and contrary to DFO's conclusions, there is
consensus in the scientific community that PRV is a virus that causes disease, that is, a disease
agent.
The schedule for the collection of histological samples on sockeye was very sparse and differs
significantly from the standard sampling methodology. In effect, there was only one sampling
event that might have been expected to find disease, while all the other sampling events were
carried out either too early (2 to 6 wpc) or far too late (41 wpc). This inadequate sampling
regime is insufficient to determine definitively the pathogenicity of a disease agent on a given
species.
Sampling was carried out at 3 days post-challenge (dpc) and 1, 2, 4, 6, 12, and 24 weeks postchallenge (wpc) in IP injected fish (Atlantic salmon), but for histological examination only
at 6, 12 and 24 wpc. Polinski et al., 2019 recently showed that in a BC laboratory challenge
histological lesions in Atlantic salmon occur after 8 wpc, therefore Garver et al. (2016) only
had one sampling event (i.e. 12wpc) to possibly find some lesions in this crucial time, before
recovering and disappearing (24wpc), while at 6wpc they wouldn’t even have been present
yet.
The same sampling flaws were present for the collection of histology samples from
cohabitant Atlantics (which were sampled even less often, only at 12 and 41 wpc, while
usually cohabitant fish show more severe signs/lesions than injected fish, and therefore
would be worth a more intense sampling schedule) and sockeye salmon (sampled at 2, 4, 6,
12 and 41 wpc, a very sparse sampling protocol for an “unknown”, possibly chronic disease).
In addition, a very limited number of sockeye were in fact analyzed for histology (6 fish
between week 2 and week 6 post cohabitation, and most importantly only 6 fish at week 12
and eventually 6 fish at week 41, out of 134 fish challenged and potentially available for
analysis). This is a very small number compared to the rest of the population challenged that
could be potentially tested. Curiously, no control samples were collected for histological
samples.
Despite the limitations to the study methods, data collected showed the presence of mild
lesions in the liver and kidney of sockeye at week 12, but this evidence of disease was ignored
in the paper’s conclusion (Appendix E: Garver cross-examination #2).
o

Therefore, the statement, “a complete lack of associated lesions and mortality in
infected populations exhibiting high viral loads also indicates that western North
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American PRV is non-pathogenic”, is not supported by reliable and scientifically
defensible data.
o

Further challenges have shown that lesions actually can occur, in mild and moderate
severity, in Atlantic salmon due to infection with BC PRV (Polinski et al., 2019).

o

Consequently Garver et al. (2016) can support the hypothesis that further challenges
would demonstrate that lesions can occur in sockeye, and other Pacific salmon
species, due to BC PRV infection. As such additional challenge studies have not been
conducted, this paper’s conclusion of BC PRV as “non-pathogenic” is highly
questionable and must be treated as having a very low level of certainty.

Due to the very limited sample size of sockeye salmon collected for histological examination,
and most importantly, the absence of control fish to make comparisons, the study has no
statistical power to assess the risks associated with PRV infection to cause disease and the
severity of disease effects, and any assumption/speculation about the role (i.e. absence of role,
in this case) of PRV in the development of any type of PRV-related disease in this species is
totally unsupported and scientifically indefensible. Despite this inability to rely on this study
for definitive conclusions about the pathogenicity of PRV, DFO has continually relied on it to
conclude that PRV is not pathogenic.
The timing of hematocrit sampling was also flawed. Hematocrit was measured only at 24, 38
and 41 wpc, much too late compared to when effects on red blood cells are usually detected,
at least in Pacific salmon (Takano et al., 2016; Vendramin et al., 2019). Thus, the statement,
“during this challenge the fish did not develop changes in hematocrit, HSMI, increased
mortality, or other signs of disease attributable to PRV infection,” is therefore not
scientifically defensible.

In sum, this study does not provide data that supports a conclusion that PRV found in western north
American Atlantic salmon farms are non-pathogenic.
Rather, it suggests that data indicating potential pathological effects, such as lesions in the liver and
kidney of sockeye, were found that warrant further study of potential disease linked to PRV in
sockeye. Additionally, it must be noted that this study cannot be relied upon as a basis for assessing
the potential severity of effects of PRV infection on Pacific salmon species other than sockeye,
because preliminary studies – including this one - suggest that sockeye may be less susceptible to PRV
(both in terms of infection and disease development) than other Pacific salmon species, such as
Chinook and coho.
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Garver et al. 2016 further supports the conclusion that using sockeye salmon as a model to establish
susceptibility of all Pacific salmon species to PRV infection and PRV-related diseases is not only
scientifically incorrect as a methodology (Appendix D: Garver cross-examination #1), but most
importantly does not reflect the body of evidence that other Pacific salmon species appear to be more
prone to PRV infection and related diseases manifestations.

Polinski et al. 2016– De novo assembly PRV/IHN challenge in Sockeye
This study analysed early PRV infection (and subsequent IHN super-infection) in sockeye to identify
host responses in the absence of disease. Similar to the previous two studies, the conclusions of this
paper related to PRV and HSMI were limited by flaws in study design, including, but not limited to
the following:
Sampling dates from PRV injection (with or without IHN superinfection) were day 2, 5, 7, 14,
15, 18, 21, 34 (5wpc) and 62 (9wpc). Recently, Polinski et al., 2019 showed that the
development of HSMI lesions occurs after 8 wpc in Atlantic salmon. Consequently, there was
only a single sampling event that could have observed lesions typical of HSMI or PRV-related
disease response. A single sampling event is not sufficient to exclude the potential
development of disease in a species.
Absence of protection to IHN superinfection (carried out after only 2 wpc with PRV) led to
the incorrect conclusion that there was no immune response in sockeye salmon to the PRV
infection. This flawed conclusion has been disproven by Lund et al. (2016) where it was
reported that an immune response to PRV (and consequence protection to superinfection)
occurs but later in the experimental period, between 4 wpc and 10 wpc.
The study did not use heart tissue for histopathological examination, and therefore could not
assess whether the fish developed any kind of HSMI lesions, jaundice/anemia lesions (heart,
liver and posterior kidney missing) or any other type of PRV-related lesions described to date.

Overall, critical experimental gaps render this study irrelevant to advancing the understanding of the
relationship between PRV and disease in sockeye salmon.

3.3.4

Conclusion on the Scientific Studies Relied upon by DFO

DFO relies on the three studies described above to support the unjustified conclusion that PRV is of
low virulence, or of no pathogenicity to all species of wild Pacific salmon. As described above, the
serious methodological flaws in each of those studies result in biasing the studies towards such a
conclusion. Most troubling is how all three studies were designed to avoid the time period during
which lesions associated with PRV infection are most likely to occur. Compounding this problematic
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sampling regime, none of the studies disclose how they diagnosed HSMI, yet make the conclusion
that disease was not observed. Given DFO's persistent non-compliance with scientific standards for
diagnosing HSMI applied internationally, it is difficult to know if other scientists would make the
same conclusion. Further, the lack of sufficient control samples to make the studies statistically
reliable undermine any reliance on the conclusions of the studies (Appendix D: Garver crossexamination #1).
Based on these serious methodological flaws, it is difficult not to conclude that the studies were
designed to fail to detect disease, and to be dismissed as unreliable if they did succeed in finding
disease.

Summary of Gaps, Risks and Potential Impacts
Data Gaps:
To date, there is no information on when PRV virions are released from farmed, PRVinfected Atlantic salmon (or farmed, PRV -infected Chinook salmon, for that matter) held
in farm sites, assuming the fish are transferred to the site as PRV negative. Current
knowledge from unpublished data (Polinski et al., personal communication) shows that
potentially PRV-negative fish become infected within 3 months after transfer to the farm
site, and reach 100% prevalence within a year. Overall, this time frame is highly variable
and will likely depend on the number of fish present in the farm, the infective state of each
fish (and when each fish become infected), the age of the fish, water temperature and
currents, etc.
There is also no information on how long PRV is shed from a farm site, even assuming that
within weeks from the exposure to the ocean water part of the farm population will become
infected and within months, the whole population will be infected.
There is no direct information on how long PRV persists in the water, how far it can travel
in water columns, how long it remains viable (potentially infective) in the water and what’s
the minimal infective dose.

Key Risks:
The data suggests that PRV shedding from infected fish held in farm sites can last for several
weeks, if not months, and the virus can easily persist and stay potentially infective for more
additional months, if not years. This suggests that current fallowing times are not long
enough, and that the potential for PRV to spread through the water column is significant.
Infection dynamics in a farm site are highly variable (fish age, temperature, currents,
number of fish present in the site, handling procedures which can trigger a disease state,
etc.) and not all the fish get infected at the same time (like in an experimental challenge), as
also described by Di Cicco et al., 2017. This situation quite likely leads to a prolonged period
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of infection and shedding, longer than what could potentially be established through
experimental studies.
Studies carried out on other reoviruses (including orthoreoviruses), which therefore share
the same structural composition and physical properties, have demonstrated that these types
of viruses are very stable in the environment (i.e. outside the host). Notably, reoviruses
viruses remain viable for up to a year at 4°C outside the host, and additional studies
conducted under controlled laboratory conditions using distilled water and wastewater
demonstrated that reoviruses survived more than 30 days at 26°C and longer than 1 year at
8°C.

Potential Impacts:
The nature of PRV and its ability to persist in aquatic environments outside of a host
suggests that there is a significant likelihood that farms are acting both as virus reservoirs
and as sources of the virus in the wild environment – exposing wild Pacific salmon to PRV,
with as yet unknown potential impacts.

3.4

DFO'S RELIANCE ON THE ABSENCE OF CLINICAL SIGNS TO DISMISS THE RISK OF
PRV TO WILD PACIFIC SALMON IS UNJUSTIFIED AND CONTRARY TO THE
PRECAUTIONARY PRINCIPLE

DFO’s operational definition of a disease agent insists on evidence, not only of clinical signs, but also
of significant mortality or morbidity. As such, it is totally out of compliance with mainstream
virology. The following “iceberg” plot, commonly used in university courses in virology,
demonstrates how infections with clinical signs are typically just the visible tip of a much larger
iceberg of subclinical infections.

58

Figure 4: The Iceberg Concept of Disease. From Veterinary Epidemiology – An Introduction.
2002, by Dirk Udo Pfeiffer. https://www.researchgate.net/publication/229050244

Moreover, a more complex version of this figure in Murphy et al. (2015), in considering outcomes of
a viral infection at the cellular level, places the presence of inclusion bodies in cells near the top of
the iceberg, with only cell lysis (cell destruction) at a higher level. PRV has repeatedly been observed
to generate inclusion bodies in salmon, and even to cause cell lysis in chinook salmon on a BC farm
(Di Cicco et al 2018). Hence, PRV must clearly be classified as a disease agent for any purpose,
specifically including implementation of Section 56(b) of the Fisheries General Regulations.
Furthermore, as stated in the affidavit of Dr. Fred Kibenge dated March 6, 2018 ("Kibenge Affidavit
#1" attached as Appendix F), paragraphs 75 & 76:
75. By not recognizing asymptomatic fish, DFO’s criteria for “disease outbreaks” of HSMI
are in contradiction with the definition how the World Organization of Animal Health’s (“OIE”)
“Aquatic Animal Health Code” (OIE, 2013) would characterize a disease outbreak. A copy of
the “Aquatic Animal Health Code” is attached as Exhibit “R”.
76. As Petterson et al. (2015) explains, “Disease outbreak is defined in the OIE Aquatic
Animal Health Code as the occurrence of one or more aquatic animals infected by a
pathogenic agent, with or without clinical signs, in an epidemiological unit”.
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Hence, not even clinical signs, let alone mortality or morbidity, are required by the OIE for
identifying a disease outbreak. Using DFO's standards, one would not recognize an outbreak of
influenza that did not directly cause substantial mortalities as an actual disease outbreak – or even
classify the virus itself as a disease agent.
DFO assessments of the pathogenicity of PRV therefore place undue emphasis on mortality and
clinical signs of disease (see below for further discussion regarding diagnostic criteria relating to
HSMI, jaundice-anemia, and links to PRV). This perspective ignores the likelihood that sub-clinical
infection, on its own, or in combination with other environmental factors, may greatly impact the
survival and reproduction of wild salmon populations.
A subclinical infection may pose only a minimal threat to a farmed fish that is protected from
predators and provided with plentiful food. By contrast, such an infection may well pose a severe
threat to the survival and reproduction of a wild fish that must exist in a state of high-performance
capacity to avoid predators, catch prey, and complete a potentially arduous return migration. There is
indeed epidemiological evidence pointing to impacts of PRV infection on the survival time for Pacific
salmon attempting to complete arduous return migrations to higher-elevation spawning grounds
(Miller et al 2014, Morton et al 2017).
This evidence, coupled with further evidence of mild to severe health impacts on captive Chinook
salmon (Garver et al 2016a, Di Cicco et al 2018), and mild heart lesions in sockeye salmon (Garver et
al 2016b) exposed to PRV-1a warrants serious attention. Similar host responses to PRV infection in
wild populations of Chinook or sockeye salmon could result in significant population loss. This peril
presents a profound hazard to the numerous populations of Chinook and sockeye salmon that are
already at risk of imminent extinction.
Adult Chinook and sockeye salmon approaching the Fraser River via the route inside Vancouver
Island pass by densely concentrated salmon farms. Exposure to a virus that is causing even mild heart
disease as these salmon are about to attempt an ascent of up to 1,000 m or more to high-elevation
spawning grounds in locations like Chilko Lake incurs a risk that has not been experimentally
assessed. Furthermore, the risk posed by infections may increase as higher water temperatures impose
greater physiological challenges (Miller et al 2014) – an all-too-likely scenario as the ongoing climate
crisis progresses.
There is indeed increasing evidence that global climate warming will also result in more severe
disease epidemics. For instance, a recent study (Price et al. 2019) combined field work with in vitro
and in vivo studies to show that viral infection in frogs in the UK was more frequent and more severe
at higher temperatures. The study found that higher temperatures increased virus propagation,
disease incidence and mortality rates. Consequently, exposing wild Pacific salmon to a virus that is
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known to cause even mild heart disease should be considered a significant threat to their survival and
reproduction.
Lack of evidence of severe disease development in a controlled laboratory trial cannot, on its own,
provide definitive evidence on the lack of potential significant impacts on fish in their natural
environment. Such trials can provide valuable insight on the extent to which the pathogen can cause
physiological impact, but cannot justify a conclusion that the pathogen poses only minimal risk to
wild fish – especially when these trials indeed provide evidence of tissue damage attributable to the
pathogen as was found by Garver et al (2015).
Mortality is an even more inappropriate indicator of the pathogenicity of a pathogen such as PRV.
Considerable evidence demonstrates that individuals that survive exposure to a lethal agent do not
simply remain susceptible but are deleteriously affected by their exposure. DFO reassurances do not
consider the potential for an infectious agent to have the latter of two distinct effects on its host, i.e.,
(i) the host shows symptoms of the disease, is infectious and inevitably dies, or (ii) the host does not
develop the disease but is deleteriously affected.
Indeed, PRV infection has characteristics that are similar to those in other sub-lethal host–agent
interactions where infected individuals are infectious, reproduce at a lower rate (a sub-lethal effect),
have an increased death rate (lethal infection) and are able to recover (Boots and Norman, 2000).
Other examples of sub-lethal effects are reduced fecundity, increased mortality due to predation,
increased development time and reduced competitive ability (Bell & Romine 1986; Boots & Begon
1994; Sait, Begon & Thompson 1994, Miller et al., 2014). DFO's insistence that clinical signs of disease
are the definitive indicator of risk fails to consider that subclinical disease may affect ecological
components of fitness, which are the primary determinants of mortality, migratory failure or
reproductive failure of wild salmon in their natural ecological setting (Appendix J: Krkosek Affidavit
#2, paras. 13 to 21).
There is little knowledge of the mechanisms that underlie sub-lethal infection, and therefore further
research, in particular in relation to PRV, HSMI and jaundice-anemia, is required before any
conclusions on the levels of risk posed by PRV infection in wild fish can be reached with any
reasonable level of certainty. DFO’s reliance on the absence of clinical signs of disease to support
reassurances that PRV does not pose a risk to wild Pacific salmon is therefore out of compliance with
the Precautionary Approach.
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Summary of Gaps, Risks and Potential Impacts
Data Gaps:
Further study is required to assess the full scale of risks posed by sub-clinical infections to
the mortality, through environmental conditions/stresses of wild fish. Laboratory-based
challenge studies cannot be relied upon to provide definitive evidence on potential risks to
wild salmon.

Key Risks:
Sub-clinical infections can weaken wild fish and cause them to succumb to mortality
through environmental causes or reduce their fecundity or prevent their migration.

Potential Impacts:
These risks could have serious, irreversible impacts on the wild Pacific populations, many of
which are already at risk of imminent extinction.

3.5

DFO'S RELIANCE ON FLAWED DIAGNOSTIC METHODS AND DATA COLLECTION
RESULTED IN A FAILURE TO DETECT PRV-RELATED DISEASE

The unreasonable conclusions described above, which DFO relies on to justify its position that PRV is
not a disease agent that may be harmful to the protection and conservation of fish, are further
undermined by three irreparable methodological flaws:
1) inexplicable and unjustified deviation from the case definition for HSMI established and
followed repeatedly in the scientific literature;
2) the failure to develop reasonable and reliable standards for diagnosing jaundice-anemia; and
3) flawed data collection methods by DFO's Fish Health Audit and Surveillance Program
("FHASP").
Below we discuss each of these flaws.

3.5.1

DFO's Failure to Follow International Standards for Diagnosing HSMI

When 'Namgis requested that DFO provide it with DFO's case definition for HSMI, it was provided
the information that DFO uses the following case definition for diagnosing Heart and Skeletal Muscle
Inflammation (HSMI) in farmed Atlantic salmon populations:
There is population level mortality attributable to the disease and/or clinical signs (e.g.
lethargy, abnormal swimming, anorexia) and;
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Characteristic microscopic lesions consistent with the disease (heart inflammation +/skeletal muscle inflammation without systemic inflammation) as determined by a
histopathologist are present and;
PRV infection is confirmed, and other viral causes (i.e. SAV, CMSV) have been ruled out.
The Fish Health Audit and Intelligence Program (FHAIP) has never made the diagnosis of HSMI
because both the condition of population level mortality and/or clinical signs, and characteristic
histopathology, have not been met concurrently during an audit.
The use of the above case definition is profoundly troubling:
As described further below, it deviates from the established scientific literature on HSMI,
including the case definition used by DFO scientists in peer-reviewed publications.
The first criterion identified in DFO's case definition, population level mortality, confuses the
presence of HSMI in a population, with the severity of an outbreak of HSMI. In effect, DFO's
case definition requires not just the presence of HMSI but a severe outbreak of HSMI that
results in significant population loss in farmed salmon.
As described further below, DFO's use of this case definition has allowed it to avoid
diagnosing at least five outbreaks of HSMI since 2011.
DFO provides no scientific justification or citation for this case definition.

The diagnosis for HSMI is inadequate if it requires "population level mortality” for the following
reasons. First, once salmon are dying of HSMI, the peak virus shedding period has already passed
(Lund et al 2017) exposing wild salmon to amplified levels of PRV. Second, mortality in farm salmon
due to HSMI can be very low (Kongtorp et al 2004) and so if population level mortality is required,
outbreaks will simply be missed. Third, the Farm Fish Health Audits provided to DFO by the BC
Animal Health Centre are known to misdiagnose HSMI mortality as mortality caused by
environmental causes.
More importantly, DFO's reliance on this case definition for HSMI has allowed it to avoid finding
PRV-related disease on fish farms in British Columbia and in challenge studies conducted by DFO
scientists. This is turn has allowed DFO to unjustifiably conclude that PRV-1a is not a disease agent
that may be harmful to the protection and conservation of fish.
Additionally, troubling is that, in a scheduled consultation meeting held between DFO and 'Namgis
on September 10, 2019, a DFO veterinarian, Dr. Derek Price, disclosed to 'Namgis that DFO has two
case definitions: one for individual fish and one for fish farms. In keeping with its pattern of not
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disclosing information described more fully below, DFO did not disclose this information when
'Namgis originally requested its case definition, nor has it provided that second case definition.
Dr. Price also revealed that DFO does not have the capacity to diagnose HSMI and instead has
contracted that service to a provincially run laboratory. Dr. Price confirmed that DFO has not
provided any standards for that laboratory to follow and simply relies on it being up to date. It
appears there is a significant risk that DFO may have unlawfully sub-delegated its statutory duties to
a third-party, consistent with the findings in Morton 2015.

3.5.2

DFO's Erratic History of Diagnosing HSMI

The case definition provided by DFO is significantly at odds with DFO's previous statements on how
it diagnoses HSMI. A review of the Canadian Science Advisory Secretariat's Science Response

2015/037: Assessment of the Occurrence, Distribution and Potential Impacts of Piscine Reovirus on
the West Coast of North America, (the "2015 CSAS Science Response") is illustrative. On page 3 of
that document, it states, because the lesions reported in fish with HSMI are similar to those lesions
reported in fish with Pancreas Disease (PD) and Cardiomyopathy Syndrome (CMS), clinical signs are
necessary to differentiate PD and CMS. The 2015 CSAS Science Response further concludes: "For this
reason, HSMI cannot be definitively diagnosed by histology, unless the affected fish on the farm also
have clinical signs consistent with HSMI".
Yet that conclusion is at odds with the then existing scientific literature and the 2015 CSAS Science
Response itself:
1. The 2015 CSAS Science Response does not provide any academic citation for this
statement. In fact, it does not provide which “clinical signs” would differentiate HSMI
from PD and CMS. Also, it is expressly contrary to Kongtorp et al (2004), Kongtorp et al
(2006) and, Biering and Garseth (2012), which the CSAS cites on page 2. All those papers
say that HSMI is diagnosed and distinguished from PD and CMS exclusively by lesions.
2. For example, the abstract for "Pathology of heart and skeletal muscle inflammation

(HSMI) in farmed Atlantic salmon Salmo salar", Kongtorp et al (2004) says "It is
concluded that HSMI is histopathologically distinguishable from PD and CMS”. This has
been the case definition used internationally since that time. See Kongtorp et al (2006),
Biering and Garseth (2012), Finstad et al (2012) and Wessel et al (2017) as examples. DFO
deviate from diagnostic standards established in 2004 without any explanation or
acknowledgment of this deviation from well-established scientific
procedures. Transparency requires an explanation.

64

3. Not only is there no explanation for this deviation, there does not appear to be any need
to use clinical signs for DFO's stated reason (to distinguish PD and CMS): page 9 of the
2015 CSAS Science Response says that the viruses that cause PD and CMS are not even in
BC. It appears that DFO invented its own diagnostic criteria absent justification in the
scientific literature or need to do so in response to local facts.

Until 2015, DFO studies, including PRV-related assessment carried out in 2015 (2015 CSAS Science
Response), relied upon a set of diagnostic criteria that was developed prior to the discovery of PRV in
2010. The method required the presence of lesions in heart and skeletal muscle, along with clinical
signs and mortality, to diagnose HSMI in BC. This method was an outlier approach, one that required
many more diagnostic features (i.e. clinical signs, as well as mortality) in order for HSMI to be
confirmed and was out-of-step with criteria used elsewhere in the world at the time. Later, this
method was determined to be inappropriate for diagnosing HSMI in fish, and many criticized this
approach by DFO, including 'Namgis and Alexandra Morton in Morton 2019. Many were concerned
that this deviation was a way of avoiding diagnosing HSMI in BC. DFO appeared to have responded
to this criticism. The February 2018 Draft Web Statement that was put before the decision maker for
the March 2018 re-affirmation of the PRV Policy, and which DFO filed in court, said this:
The disease HSMI is diagnosed by the occurrence of histopathological lesions in the heart
and skeletal muscle; moderate to severe panmyocarditis (inflammation in the compact and
spongy layers of the myocardium); and myocardial degeneration and necrosis (Biering and
Garseth 2012). The skeletal muscle also shows moderate to severe myodegeneration and
necrosis of the red muscle fibers, as well as inflammation (Kongtorp et al. 2004a). Lesions in
the skeletal muscle tend to occur mostly during the peak of the outbreak, and to a lesser
extent, in the recovery phase (Kongtorp et al. 2006). Histopathological lesions in other
organs include liver necrosis and congestion / hemorrhages in liver, kidney, spleen and gills
(Kongtorp et al. 2004a).
Whatever the merits of this description by DFO of how HSMI is diagnosed, it makes no mention of
clinical signs. It also cites those key papers that DFO failed to explain it was deviating from in the
2015 CSAS Science Response (see the Kongtorp, Finstad and Biering and Garseth papers, cited above).
This statement appears to have been crafted to create the impression that DFO was following
international standards for HSMI, when as the document DFO recently provided shows, it is not.
That web statement led many to believe that DFO was now diagnosing HSMI according to
international standards. Even the court picked up on this saying "I note that, at that time, diagnosis of
HSMI by DFO was by combination of clinical signs (abnormal swimming, anorexia etc.) and
histological evidence" (Morton 2019, para. 201, underlining added).
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The case definition recently supplied by DFO is also contrary to a paper published earlier this year by
DFO scientists (Polinski et al., 2019) that noted,
The original case definition of HSMI in Norway was founded on a set of clinical disease,
gross pathology, and histological characteristics that could be differentially diagnosed from
other common transmissible muscular disorders.
Currently, histopathology is still used to diagnose clinical HSMI and also to differentially
diagnose subclinical cases of HSMI, cardiomyopathy syndrome (CMS) and pancreas
disease (PD) in farmed Atlantic salmon of Norway. Although these diagnoses are made
solely upon histological evaluations, it is generally accepted that the primary agent
responsible for each disease is a unique virus: PRV is the primary agent responsible for
HSMI, piscine myocarditis virus (PMCV) is the primary agent responsible for CMS and
salmon alpha virus (SAV) is the primary agent responsible for PD (Emphasis added;
footnotes omitted).
This statement follows the set of diagnostic criteria for HSMI devised by Wiik-Nielsen et al., 2016,
i.e., that defined the presence of cellular epicarditis plus moderate-to-severe inflammation and
necrosis in the heart and especially in the ventricle (inflammation predominant) as primary
diagnostic standards, with inflammation of the red skeletal muscle was a supportive finding, and PRV
as the likely cause of the disease. No mention of clinical signs or mortality. This set of criteria is
consistent with the diagnostic criteria used in Di Cicco et al., 2017 and Di Cicco et al., 2018, which
followed the international standard set by the International Council of the Exploration of the Sea
(ICES) (Biering and Garseth, 2012), as well as with the February 2018 web statement, but expressly
contradicts the 2015 CSAS Science Response and the case definition DFO recently provided to
'Namgis, which requires clinical signs and significant population level mortality.
It appears that DFO, and its scientists, acknowledge that the case definition accepted by the
international scientific community does not require significant population level mortality or clinical
signs and purports to adhere to that standard in its public statements. However, despite this
acknowledgement, DFO does not use that case definition in practice and instead adopts a narrower
case definition that results in FHASP's failure to diagnose outbreaks of HSMI in BC.
This is unsurprising. No diagnostic methodology has been described in most of the literature used by
DFO to establish the absence of HSMI in BC, with the only exception being the above noted paper by
Polinski et al., 2019. Nevertheless, to date it appear that the rightfully criticized diagnostic criteria
set by the CSAS 2015 are still in use by DFO, according to the last diagnostic criteria recently
provided.
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3.5.3

DFO has relied on its failure to diagnose HSMI to falsely claim PRV does not cause
disease

Documents released under the Access to Information Act as ATIP A-2016-203 and ATIP A-201500948 demonstrate that Dr. Miller’s team diagnosed HSMI, which is caused by PRV, by May 2016,
but DFO staff and industry suppressed that diagnosis and forced Dr. Miller to announce, against her
wishes, a “potential” diagnosis.8 Dr. Miller’s team was only able to publish the paper confirming that
diagnosis in 2017, four years after the data were collected in 2013, and a year after she was ready to
go public with the diagnosis. We have attached ATIP A-2016-203 and ATIP A-2015-00948 as
Appendix O and Appendix N.
This suppressed research was finally published at Di Cicco et al. (2017) which confirmed the presence
of HSMI on a BC fish farm. Given this diagnosis of HSMI on a BC fish farm, and the scientific
community's consensus that PRV is the causative agent for HSMI (Wessel et al. 2017), it is impossible
for claim that PRV-Ia present in BC does not cause disease.
Kongtorp et al., 2004a provided the first description of the disease. That paper documented that the
observation of clinical signs led to the discovery of the disease. However, two years later Kongtorp et
al., 2006 describing the first longitudinal study of a field outbreak of HSMI, reported several times
that “apparently healthy” fish were presenting the same severe lesions as the moribund/dead fish
collected in the same farm. This finding was confirmed also in the Di Cicco et al., 2017 study.
Therefore, we can conclude that clinical signs should not be used to diagnose HSMI, as they could
easily be non-apparent, although they can be used to support the diagnosis. This conclusion is
explicitly reported also in Kongtorp et al., 2006. This is the reason why Biering and Garseth (2012)
included a paragraph describing the typical, but not exclusive, clinical signs occurring during a HSMI
outbreak, but such signs were not included in the international diagnostic standards set by the ICES.
Overall, the internationally accepted case definition for HSMI is the observation of histopathological
lesions typical of HSMI (epi- and endocarditis, potentially associated with myocardionecrosis).
Several other factors can support this diagnosis but are not used to establish a final diagnosis. Factors
include:
a) Presence of PRV - Wessel et al., 2017 elegantly demonstrated that PRV is the causal agent of
HSMI in Atlantic salmon, and PRV is usually present in fish affected by HSMI. However, in
that study and in previous ones they reported that PRV is also present in fish before the
8

Please see in particular ATIP A2016-203 pages, 000066 to 000068, 000788, 000876, 000974, 001010-001011, 000209, 000646, 000799,

000859, 000897, 000788-000790, 000664-000666, 000884-000885, 000911, 000913, 000919 to 000920, 000984 to 000984, 00897, 000974 to
000975, 00978, as well as throughout ATIP A2016-203 and also see in particular ATIP A-2015-00948 at 00130-00131, 000332, 000611000612,, 000644, 000625 to 000626, 000816, 000821, 000828-000830, 000876 as well as throughout ATIP A-2015-00948.
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occurrence of lesions, which would explain why some fish with high loads of PRV, especially
in the early stages of the infection, could present no lesions (Finstad et al., 2012). In addition,
in some cases, the heart lesions take longer to heal than is taken by some individuals to clear
the virus, therefore presenting fish with HSMI lesions but at a very low PRV load, sometimes
even below the limit of detection (Finstad et al., 2012). For this reason, presence of PRV is
used as confirmatory evidence, but is not used to diagnose HSMI (Dr. Torunn Taksdal,
personal communication with Dr. Emiliano Di Cicco).
b) Presence of lesions in the skeletal muscle - Two longitudinal studies (Kongtorp et al., 2006 and
Di Cicco et al, 2017) demonstrated that inflammatory lesions in the red portion of the skeletal
muscle do occur in HSMI fish, particularly in fish presenting moderate to severe heart lesions.
Despite this, not all the fish show such lesions, and they seem to appear later and recover
earlier than the heart lesions. For this reason, the concurrent presence of skeletal muscle
lesions along with heart lesions is supportive of the diagnosis of HSMI at farm level, but it is
not diagnostic in itself at individual level.
c) Clinical signs and gross lesions - As previously mentioned, non-specific clinical signs (i.e. signs
that are not exclusive to HSMI but can also be observed with other diseases manifestations)
can be present in farms experiencing a HSMI outbreak. Not all the fish in the farm necessarily
present them, and the number of such fish varies considerably case by case. Gross lesions are
more common, as they reflect the presence of tissue lesions, regardless of the manifestation of
clinical signs. This is in line with the high morbidity (i.e. occurrence of lesions) typical of
HSMI demonstrated in Norway (Kongtorp et al., 2006) as well as in BC (Di Cicco et al., 2017).
d) Mortality - HSMI has been reported to induce a variable mortality rate, ranging from
negligible up to 20 % (Kongtorp et al., 2004a). In similar, rare cases, in the Shetland Islands
(UK) it reached 30%. However, in Norway, throughout the production cycle, mortality due to
HSMI is usually low, around 1-2%, in particular in the last decade (Espen Rimstad, personal
communication). For this reason, due to the extreme variability (0 to 20%), mortality is not
used to diagnose HSMI, although it represents a supporting factor.
According to the standard case definition for HSMI, the longitudinal study described by Di Cicco et
al., 2017 identified for the first time an HSMI outbreak occurring in a salmon farm in BC. Moreover,
if the same standards were applied, at least four more outbreaks should have been diagnosed through
FHASP between 2011 and 2013. While the diagnoses of these latter cases were based on field notes as
well as histopathological and molecular data, the Di Cicco et al., 2017 paper was able to demonstrate
the full development of a HSMI outbreak and all the shared characteristics with outbreaks of HSMI
in Norway, and in particular with a previous longitudinal study (Kongtorp et al., 2006).
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Moderate to severe lesions in heart (sometimes concurrent with skeletal muscle lesions)
were observed in a high proportion of the farm population, particularly at the peak of the
outbreak, in both “apparently healthy” and moribund/dead fish collected at the farm.
Molecular screening for 45 agents known to cause diseases in salmon worldwide
demonstrated that the only agents in high prevalence during this outbreak were

Paranucleospora theridion, Kudoa thyrsites and PRV, but only the latter was statistically
associated with the occurrence and severity of the lesions in the heart.
PRV was specifically localized in the heart of fish diagnosed with HSMI through
immunohistochemistry (IHC) and successively confirmed through In Situ Hybridization
(ISH) in Di Cicco et al., 2018.
Clinical signs of slow-swimmers and fish off feed were noted by the SSHI veterinarian
collecting the fish at the farm (but not by the company) and gross lesions consistent with
HSMI (ascites in particular, but also pale heart, pale liver and enlarged spleen) were
present in over 50% of the fish sampled during the peak of the outbreak.
Finally, just like in Norway, morbidity was very high (80 to 100% during and after the
peak of the outbreak), but mortality was low. The company stated no overall increase in
farm mortality was noted, but in fact three pens showed increased mortality, and as a
result triggered two fish health submissions which at the time were misdiagnosed as
“environmental”, despite the presence of lesions in heart and skeletal muscle.

The Di Cicco et al. 2017 longitudinal study as well as the other, at least four, outbreaks, are evidence
that PRV found in BC can indeed cause disease.
Consequently, DFO's conclusions that there is no evidence of HSMI in BC and that PRV from BC
does not cause disease, are false and cannot be relied on to conclude that PRV found in BC is not a
disease agent that may be harmful to the protection and conservation of fish.

3.5.4

DFO's Insistence on Yellow Discolouration in Jaundiced Chinook has allowed DFO to
claim PRV is not Pathogenic

When asked how DFO diagnoses jaundice/anemia, DFO provided the following case definition:

Jaundice: For the purpose of our audit farm-level diagnosis:
Jaundice syndrome (aka Jaundice/anemia) is diagnosed in a farmed Chinook salmon
population when there is population level mortality attributable to the disease with
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characteristic gross and histologic lesions, and no evidence of systemic inflammatory
disease.
Characteristic gross pathology includes yellow discolouration in the periorbital region and
ventrum. Gills and liver are very pale (indicating anemia).
o

Characteristic histopathology includes renal tubular epithelial cell necrosis and
generally some associated liver pathology (DFO Fish Health Case Definition:
Jaundice, HSMI, “Draft for Discussion”. Provided to 'Namgis September 6, 2019).

According to such definition, DFO diagnoses jaundice/anemia only in presence of population-level
mortality where fish showing yellow discoloration are observed and reported. Such fish also have to
be anemic. Therefore, despite recognizing the hemolytic nature of the disease, this observation of a
specific gross clinical sign fails to consider the sub-clinical processes that lead to the occurrence of
“yellow” fish. It thus ignores the presence, and the significance, of fish that die in the same farms
before the yellow discoloration even occurs (i.e. anemic fish that don’t turn yellow). The failure in
considering this latter category of fish leads to a significant underestimation of the mortality due to
jaundice/anemia, and consequently the acknowledgement of the impact of PRV to Chinook salmon,
farmed and wild.
Currently, there is no standard case definition for jaundice/anemia in Chinook. However, a very
similar PRV-related disease manifestation occurring in Coho salmon in Japan (caused by PRV-2) uses
the presence of inclusion bodies in the erythrocytes to diagnose the disease (Erythrocyte Inclusion
Bodies Syndrome, also known as EIBS) and not the yellow appearance of some fish that die from the
disease (Sakai et al., 1994; Takano et al., 2016). Those inclusion bodies are described for every PRV
strain known to date (Finstad et al., 2014; Takano et al., 2016; Vendramin et al., 2019).
Di Cicco et al., (2018) proposed a mechanistic explanation on how the histological lesions and
eventually the yellow discoloration may develop. This would fulfill the plausibility principle of the
Bradford Hill criteria, which is accepted by DFO in the FGR s.56 Disease Agent Assessment Form (p.
5). This explanation is based on the excess of hemoglobin and its breakdown product bilirubin (the
yellow pigment) due to a massive lysis of red blood cells induced by PRV replication. This hypothesis
was supported by molecular evidences of increased gene expression of viral recognition and
immunological pathways, as well as genes linked to tissue damages due to viral diseases (VDD or
Viral Diseases Development biomarker panel: Miller et al., 2017).
Furthermore, In Situ Hybridization (ISH) analysis was performed on fish diagnosed with
jaundice/anemia, as well as fish VDD positive (but prior to turning yellow) and PRV-positive fish
without VDD activation. ISH was able to confirm the hypothesis that PRV is associated with
jaundice/anemia in Chinook by localising the virus to different organs/tissues, demonstrating the
passage of PRV from the red blood cells to the other damaged areas due to the massive lysis of red
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blood cells, and observed the full development of the disease. Moreover, immunohisochemisty (IHC)
analysis was able to show how, where and when the excess of hemoglobin and bilirubin causes the
fatal lesions in the liver and kidney. This type of data shows an indisputable connection between
PRV infection in Chinook and a disease response. DFO has failed to consider this evidence when
dismissing the pathogenicity of PRV to Pacific salmon, or lack of link between PRV and
jaundice/anemia in Chinook.
The hypothesis that PRV-I from BC (the only strain so far isolated in this region) is associated with
jaundice/anemia is further supported by the evidence of overlapping manifestations and lesions
associated or caused by all the other strains of PRV in other pacific salmon species, specifically
rainbow trout in Norway (PRV-3) and Chile (PRV-1 or PRV-3), and coho salmon in Chile (PRV-1 or
PRV-3) and Japan (PRV-2). In all these cases, the virus appears to replicate in the red blood cells (just
like PRV-1 in Atlantic salmon and in Chinook), where it also forms inclusion bodies. Clinical
manifestations, gross lesions and histopathological findings all point to heart inflammation and
hemolytic conditions, including ascites, liver and kidney failure due to necrosis induced by excess of
hemoglobin/bilirubin, and even jaundice in same cases. These similarities are strikingly similar to
what was described by Di Cicco et al. (2018) and also by Garver et al. (2015) (Appendix D: Garver
cross-examination #1), despite being dismissed in the latter study, and represent the real “body of
evidence” that supports the hypothesis of a pathogenic role for any PRV strain in Pacific salmon
species.

3.5.5

DFO's Case Definitions for HSMI and Jaundice/Anemia do not comply with
International Standards

In addition to DFO's case definitions for HSMI and jaundice/anemia likely resulting in the occurrence
of both diseases being under-reported, both case definitions fail to comply with the World
Organization of Animal Health's (the "OIE") Aquatic Animal Health Code in the definition of
“disease outbreak” and “pathogenic agent” (Appendix F: Kibenge Affidavit #1, paras. 74 to 76 and
Exhibit "R").
First, the Aquatic Animal Health Code requires reporting of disease outbreaks with or without
clinical signs. Not reporting outbreaks in absence of clinical signs may allow such disease outbreaks
to go unreported and facilitate the spread of pathogens (Appendix F: Kibenge Affidavit #1, para. 77).
Further, the OIE defines “pathogenic agent” an organism that causes or contributes to the
development of a disease referred to in the Aquatic Code. To date, all strains of PRV have been
demonstrated to cause diseases or contribute to their development (via statistical association and
specific localization in the tissues of affected fish) in different salmonid species worldwide, BC
included. Consequently, the Aquatic Animal Health Code defines a disease outbreak as the
occurrence of "one or more aquatic animals infected by a pathogenic agent" (Appendix F: Kibenge
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Affidavit #1, para. 76). This makes sense: only one individual need have a disease for the disease to be
present in a population and present a risk.
In contrast, by requiring population level mortality before the FHASP makes diagnose of either HSMI
or jaundice/anemia, DFO effectively requires evidence of an epidemic with significant mortality and
gross clinical signs before it will even acknowledge a disease is present. This approach is reckless, and
will under-report the presence of disease and allow the spread of disease agents to wild salmon.
A comparison can illustrate the risk. If one person presented at a Canadian hospital who met the
diagnostic standards for Ebola, human health authorities would be severely remiss if they failed to
diagnose that individual with Ebola because the local population was not experiencing epidemics
similar to those in Africa when Ebola is present. Rather, the reasonable and precautionary response
would be to diagnose that individual with Ebola and undertake the bio-security measures to ensure
the disease does not spread.
DFO does not behave in such a precautionary or rational approach. Instead, it denies disease is
present unless there is significant mortality in fish farms, regardless of the risk posed to wild
populations of salmon. In effect, by not conforming to the OIE's Aquatic Animal Health Code, DFO is
turning a blind eye to the presence of disease which in its undefined "population level mortality" does
not rise to the level of an epidemic. Moreover, such troubling, non-precautionary approach
completely fails to consider that even subclinical diseases, which might potentially pose a modest
threat to farmed fish, could represent a major risk for the survival of wild fish that do not have the
protection of a net and have to fight every day to feed while escaping predators.

3.6

THE INADEQUACY OF FHASP'S DATA RELIED UPON BY DFO

The DFO Fish Health Audit and Surveillance Program ("FHASP") exists to assess Industry’s
compliance with reporting sea lice counts and disease outbreaks. The design of the program allows for
120 audits a year, therefore there is random sampling carried out on each farm roughly once a year.
However, the program is severely limited in supervising other aspects of fish health, like monitoring
for fish diseases. Such infrequent sampling offers a very low resolution in characterizing fish health at
the farm sites, as it represents just a “snapshot” of the current situation. Disease manifestations could
change every month (or even week, in case of acute disease agents). A higher resolution could only
be obtained with a much more intensive (i.e. 10-fold increase) sampling effort.
For example, the Strategic Salmon Health Initiative sampling protocol (carried out twice a month in
the first 6 months of production, and then monthly until harvest) provided sufficient information to
describe the variation of infective agents’ profiles and disease lesions occurring during the production
cycle.
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This method led to the first recorded HSMI outbreak in BC (Di Cicco et al., 2017) and its statistical
association with PRV. Therefore, the limitations of the data obtained by the current Audit program
must be recognized and taken into account. It is clear that the conclusions stemming from this data,
and the way they are presently used by DFO to analyse current trends in lesion prevalence and
occurrence, are far from reliable. In this specific case, for instance, this limited data led to a very
significant underestimation of the prevalence of heart lesions and therefore of the pathogenic
potential of PRV.
Such an underestimation is also further demonstrated by several other aspects that render as highly
unreliable the conclusions by DFO that “heart lesions (i.e. “idiopathic cardiomyopathy”) are rare
findings in BC aquaculture”. First, the FHASP conducts randomized audits and does not target
outbreaks (as reported by fish farm operators), therefore disease outbreaks are only captured if the
audit visit coincides with the peak of the outbreak. Subsequently, a very large proportion of diseased
fish are not included in the analysis.
Second, at every inspection, the FHASP generally limits its analysis to “fresh silver” fish for histology.
“Fresh silver” are considered dead fish, whose post-mortem autolytic processes are not in an advanced
state, enabling histopathological analysis to be performed without developing artefacts or alteration
that can mask pathological changes. They are routinely identified via “pink gills”. However, the
selective choice to analyse only this category of fish can lead to oversight of other important
categories that have been showed to occur in fish affected by HSMI or PRV-related diseases,
including:
a) “Morts” are dead fish in advanced state of decomposition, therefore are not considered
suitable for histological evaluation. Increased mortality ranging from negligible to 20%, has
been reported for HSMI cases (Kongtorp et al., 2004a). Therefore, “morts” (dead fish that are
not collected promptly after death) can carry these lesions, but are not analyzed and counted
through the Audit program. In addition, specific (or tentatively specific) diagnosis is reported
only for about 25-30% of the total “fresh silver” fish sampled during the audit program; the
remnant fish remain with no diagnosis.
b) “Mechanical/handling” procedures are considered one of the triggers of mortality in cases of
HSMI in Atlantic salmon (Lovoll et al., 2012). Therefore, the omission of fish considered to be
killed by these procedures leads to the exclusion of these samples from the count of fish
potentially carrying HSMI or PRV-related lesions.
c) “Poor performers” are considered fish that do not demonstrate the ability to properly adapt to
the marine environment. Most of these fish usually appear in the first weeks of production
after transfer to the marine sites. These fish are smaller and emaciated, as food conversion is
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not optimal. However, poor performers are consistently recorded in BC throughout the whole
production cycle. HSMI and PRV-related diseases, despite presenting an overall low mortality
rate, do impact production by slowing down food conversion, as anorexia is one of the
possible clinical signs observed with the disease (Kongtorp et al., 2004a). This additionally
delays harvest, although not to the same extent as Pancreas diseases (PD) (Kongtorp et al.,
2004b). Poor performers are also usually associated with chronic disease manifestations, just
like HSMI and PRV-related diseases, as stressed out fish are more prone to infectious diseases.
Not analyzing this type of sample leads to a significant underestimation not only of PRV and
PRV-related diseases and associated lesions, but also of several other chronic disease agents.
d) “Environmental” mortality includes dead fish resulting from hostile environmental conditions
occurring at the farm sites (e.g. low dissolved oxygen, harmful algae blooms, etc.). Zhang et
al., 2019, using the same flawed protocols of the failed laboratory challenge utilized in Garver
et al., 2016, stated that PRV infection in apparently healthy Atlantic salmon does not impair
the physiological functions of the host (i.e. Atlantic salmon). Conversely, another recent
study (Lund et al., 2017) showed that Atlantic salmon at the peak level of PRV infection did
exhibit reduced hypoxia tolerance compared to non-infected fish. Furthermore, during peak
levels of pathological changes (i.e. HSMI), reduced hypoxia tolerance, reduced cardiac
performance and thermal tolerance, and reduced hemoglobin-oxygen affinity compared to
non-infected fish were observed. This is not surprising, as it’s easy to assume that a fish
presenting heart inflammatory and necrotic lesions, or in an anemic state (as in the case of
Pacific salmon), would have difficulty managing hypoxic conditions. This data would support
the hypothesis that mortality in clinically healthy HSMI fish would increase in hostile
environmental conditions, such as where oxygen intake is limited or impaired. In this
context, it is noteworthy to mention that in 2013, increased mortality in three pens occurred
in a farm site in Okisollo channel, a location well-known for the occurrence of low dissolved
oxygen conditions. The samples submitted for the fish health submissions were previously
misdiagnosed and considered “environmental”. Samples from the very same location and
timing were later used to confirm the first recorded outbreak of HSMI in BC (Di Cicco et al.,
2017). This is further demonstration that the lack of consideration and analysis of the dead
fish included in this category leads to a further massive underestimation of the presence of
HSMI and PRV-related diseases and lesions, also considering that this category is accounted
as the major source of mortality in ocean farm sites in BC.

As thoroughly shown by Dr. Routledge in his affirmed May 14, 2018 ("Routledge Affidavit #2"
attached as Appendix L), mortality as currently defined by DFO covers only large, acute events of
mortality, in which a consistent portion of the population is involved at the same time (e.g. Infectious
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Hemopoietic Necrosis [IHN] outbreak). As Dr. Routledge describes, an HSMI outbreak may move too
slowly to be captured by DFO's definition of a mortality outbreak, and consequently may not satisfy
DFO's insistence on significant population-level mortality to diagnose HSMI using DFO's case
definition for HSMI.
Had the mortality threshold currently in use by DFO to diagnose HSMI been followed in the
longitudinal study by Kongtorp et al., 2006, the HSMI outbreak described in this paper wouldn’t have
been identified and reported. This is but one demonstration of how DFO’s flawed diagnostic
methodology for HSMI represents an inadequate approach to fish health problems that not only
omits consideration of any chronic, sub-lethal event, like HSMI and PRV-related manifestations, but
also omits consideration of other important diseases like Bacterial Kidney Diseases (BKD), to name
one of the most frequent. Such chronic diseases are therefore routinely misclassified with other
causes, particularly “environmental” and “mechanical/handling”, leading to an important and biased
under-estimation of the occurrence of these diseased cases in the FHASP reporting.
It is noteworthy that the classifications described above are carried out by the fish farms themselves,
who report the data to DFO, leading to a total reliance on self-reporting by the fish farms, which is
inappropriate for a regulatory monitoring program.
In addition, only fish with exclusively HSMI lesions are accounted for in the current analysis of
FHASP audit samples. When any other types of lesions, agents, or conditions are concurrently
present, the HSMI lesions are discounted and the diagnosis of death is assigned to another type of
lesion, disease, or agent other than PRV, or even external conditions (e.g., “environmental” or
“mechanical/handling”, to cite the most frequently used). Only fish whose idiopathic cardiomyopathy
lesions are the conclusive cause of death are included in the DFO analysis. The choice to take this
approach is highly questionable and is the result of a subjective interpretation by the veterinary
pathologist reading the slides.
In conclusion, utilizing FHASP audit data to assess the prevalence of HSMI lesions in farmed Atlantic
salmon in BC is not only inaccurate, but results in severely distorted and scientifically indefensible
conclusions.

3.6.1

Unreliability of DFO Audit Data for Estimation of Occurrence of Jaundice/Anemia

It is evident that a significant underestimation in the occurrence of jaundice/anemia is also present in
FHASP data, as the same concept would apply to lesions in the liver and kidney that are used to
identify fish affected by jaundice/anemia. To our knowledge, the DFO diagnosis of jaundice/anemia
(or jaundice syndrome, as previously named) is based on the observation of a fish “turning yellow” in
the abdomen and periorbital region. Although this approach might appear to be correct in principle,
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it fails to consider all the physiopathological changes that are predictive of this disease and occur in
fish before this late stage of the disease (i.e. yellow discoloration) develops, therefore missing all the
fish that, despite being affected by the disease (i.e. fish showing anemia), die before turning yellow.
Di Cicco et al., 2018 confirmed the high prevalence and load of PRV in fish diagnosed with
jaundice/anemia. The paper found that only fish with PRV outside the red blood cells (RBCs) and
localized to the lesion sites were positive for a host immune response specific to RNA virus infection
and markers of tissue damage (see VDD or Viral Diseases Development biomarker panel activation,
Miller et al., 2017). Consequently, the study determined a strong association between the infective
agent, PRV, and the disease, jaundice/anemia. Moreover, the paper demonstrated that fish
demonstrating typical histopathological lesions of jaundice/anemia died or were moribund even
before yellow discoloration occurred, suggesting that the jaundice symptom is only the final stage of
the disease, and not all fish reach this stage before death.
To summarise, fish collected through the FHASP presenting clinical signs of anemia and/or
anomalous behaviour, collected in farms concurrently presenting also jaundiced fish (i.e. yellow fish),
and presenting pathological features typical of jaundice/anemia, were recorded, but were not
considered by DFO to have died of jaundice/anemia. As a result, there is obvious underestimation of
lesion prevalence. Jaundice/anemia represented the primary cause of the mortality occurring in the
farms during the production cycle in the winter months (Dr. Kristi Miller, personal communication
with Dr. Emiliano Di Cicco). Consequently, the estimation of the potential impact of PRV and
associated jaundice/anemia in farmed Chinook presented by DFO using FHASP audit data and the use
of such conclusions to be applied to wild Pacific salmon, are marred by bias in their design and
inaccurate reporting. This has resulted in unsupported conclusions that are not scientifically
defensible.

Summary of Gaps, Risks and Potential Impacts
Data Gaps:
There is little knowledge of the mechanisms that underlie sub-lethal infection, or the
pathways through which sub-clinical infection may influence mortality.
The current case definition for jaundice/anemia in farmed Chinook salmon in use by DFO
leads to the assumption that the true frequency of its appearance remains likely
underestimated as it is currently only based on the visualization of the last stage of the
disease (i.e. yellow discoloration).
A lack of independently collected samples of not just ‘fresh silvers’ but fish at all life stages
and mortality causes prevents effective monitoring for diseases.
Improper sampling and a range of systematic failures have resulted in a lack of knowledge
about the variety of diseases and which can be causally linked to salmon mortality.
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Key Risks:
The ineffective and inaccurate standards currently in use for the diagnosis of HSMI and
jaundice/anemia suggest that these pathologies are consistently under-reported in Pacific
salmon, and that therefore the potential pathogenicity of PRV-1 to wild Pacific salmon is
likely grossly underestimated.
This debate about the pathogenicity of PRV-1 to BC Atlantic salmon has a very limited
relevance when it comes to the significance to wild Pacific salmon, as recent studies suggest
(Hauge et al., 2017; Di Cicco et al., 2018), as the pathogenicity of one virus to one species
can drastically change when the same virus infects another species, particularly when the
second host is naïve to the virus.
Continuous widespread underestimation of the prevalence of pathogenic PRV and its role in
fish mortality.
Continuous and widespread underestimation of the role of sub-lethal disease in fish
mortality or possible interactions between diseases and conditions in producing fish
mortality.

Potential Impacts:
By significantly misrepresenting cause of death, DFO fish health audits are potentially
dramatically underestimating the pathogenicity of PRV and its potential role in fish
mortality; and
Significant under-reporting of diseased fish may lead to widespread underestimation of the
impact of farm-spread disease on populations of wild fish and may lead to the extirpation of
already threatened salmon stocks.

3.7

DFO HAS NOT ADDRESSED SIGNIFICANT GAPS IN KNOWLEDGE ABOUT PRV

In addition to the fatal flaws noted above in DFO's view of the science on PRV, DFO has not
addressed significant gaps in our current knowledge of PRV, including:
How environmental and biotic factors affect pathogen dispersal and transmission;
Ecosystem level considerations of current conditions, including the current state of
populations of wild, Pacific salmon;
The absence of any BC challenge studies for all but two species of wild Pacific salmon; and
The numerous knowledge gaps identified by the Federal Court in Morton 2019.
Below, 'Namgis describes how the failure to address these significant knowledge gaps demonstrates
that allowing PRV-infected smolts to be transferred into the marine environment would:
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1. be unreasonable,
2. be devoid of caution, and
3. cause adverse impacts on the species of wild Pacific salmon that 'Namgis relies on for the
exercise of its constitutionally protected Aboriginal title and rights.

3.7.1

Environmental and biotic factors on pathogen dispersal and transmission

Environmental factors can have major impacts on pathogen dispersal and transmission. Transmission
dynamics in the ocean are complex and variable due to fluctuations in water temperature, sunlight
intensity, salinity, water chemistry and oceanographic mixing.
Areas with strong tidal currents are often preferred aquaculture sites (Appendix G: “Kibenge Affidavit
#2,” paras. 191-196). These currents can flush free-floating virions and virus-infected tissues, faeces,
etc. into the surrounding environment. These same currents can transport the virus over considerable
distances. Through hydrodynamic modelling, Foreman et al (2015) demonstrated that in some areas
with high tidal flow, the salmon pathogen infectious hematopoietic necrosis virus (IHNV) could be
transported over 20 or even 30 km, and provide a minimal effective dose at another site.
To date, there is virtually no information on when PRV virions are released from farmed, PRVinfected salmon (Atlantic or Chinook) in farm sites. In particular, there is virtually no information on
when infected farmed fish start to shed the virus into the environment.
Overall, the timing of this event is highly variable and will likely depend a number of factions
including, but not limited to, the number of fish present in the farm, the infective state of each fish,
when the fish become infected, the age of the fish, and water temperature.
IHNV is an enveloped virus and is therefore more likely to lose infectivity in the environment more
quickly than non-enveloped viruses such as PRV, which have a non-enveloped double protein capsid
(Kibenge and Godoy 2016). Studies carried out on other reoviruses (including orthoreoviruses),
which therefore share the same structural composition and physical properties, have demonstrated
that these types of viruses are very stable in the environment (i.e. outside the host). Notably,
reoviruses remain viable for up to a year at 4°C outside the host (Berard and Coombs 2009; Nibert et
al. 1995). Additional studies conducted under controlled laboratory conditions using distilled water
and wastewater demonstrated that reoviruses survived more than 30 days at 26°C and longer than 1
year at 8°C (McDaniels et al. 1983). Hence, PRV could be carried in an infective state considerably
further than the 20-30 km estimate for IHNV (see (Appendix F: Kibenge Affidavit #1, paras. 27-29).
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Currently, there is no direct information on how long PRV persists in the water, how far it can travel
in water columns, how long it remains viable (potentially infective) in the water and what is the
minimal infective dose. This type of information has been difficult to assess due to the fact that PRV
is not culturable in common fish cell lines, and the only way currently available to establish such
parameters would be by infecting naïve fish.
To date, there is also no direct information on how long PRV is shed from a farm site. One
experimental study (Garver et al., 2016) reported no infection occurring between shedders (after a
41-week experiment) and naïve fish. However, infection dynamics in a farm site are highly variable
(fish age, temperature, currents, number of fish present in the site, handling procedures which can
trigger a disease state, etc.) and not all the fish will become infected at the same time (like in an
experimental challenge), as also described by Di Cicco et al., 2017. This situation quite likely leads to
a prolonged period of infection and shedding, longer than what could potentially be established
through experimental studies.
Additionally, fish farms amplify and increase the spread of disease (Appendix F: Kibenge Affidavit #1,
paras. 30-33) and fish near fish farms are likely at increased risk of infection from PRV (Appendix F:
Kibenge Affidavit #1, paras. 34-39). Indeed, published research indicates that the closer aquaculture
facilities are to wild fish, and/or to fish habitat used by wild fish, the more likely wild fish are to
becoming infected with viruses present in the aquaculture facilities (Aldrin et al., 2010; Morton et al.,
2017). DFO, while acknowledging this elevated risk, has not adequately assessed its extent. The DFO
CSAS Science Advisory Report (2019/022) for the assessment of risk of PRV on sockeye salmon
merely concludes, with high uncertainty, that at least one Fraser sockeye salmon (juvenile or adult)
would become infected by farm-origin PRV. Reasons for the uncertainty were stated as, "the lack of
data about PRV shedding rates from PRV-infected Atlantic Salmon, PRV decay rates in the marine
environment, and the minimum dose of PRV required to infect Sockeye Salmon." Not discussed in
this report are results from PRV prevalence surveys (Purcell et al 2017, Morton et al 2017) that
indicate a substantial risk of infection.
In addition, ectoparasites such as the two sea lice species commonly abundant on farm fish and wild
fish in the vicinity of fish farms (Lepeophtheirus salmonis and Caligus clemensi) can often serve as
vectors promoting both the dispersal and transmission of a pathogen such as PRV. Indeed, Nylund et
al (1993, 1994) found evidence that the salmon louse (L. salmonis) is a vector for the infectious
salmon anaemia virus (ISAV). To our knowledge, the potential role of sea lice as vectors for PRV has
not yet been reported on in the peer-reviewed scientific literature. This important information gap
warrants attention.
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Furthermore, Di Cicco et al (2018) provided evidence that PRV infects intestinal enterocytes
indicating that infected salmon may shed PRV through their faeces. Such faeces, as well as tissue shed
by infected fish, could serve directly as biological fomites in spreading the virus over greater
distances. They could also serve indirectly as dispersal agents. Once such materials enter the marine
environment, they could, e.g., be consumed by a wide variety of predators/scavengers – including
juvenile salmon that could carry the infection up the coast and out into the Gulf of Alaska.
Such environmental interactions can also lead to further complications. Any factor that facilitates
virus transmission also favours the evolution of increased virulence. Thus, if the salmon louse is a
vector for PRV as well as ISAV, this could enhance the proliferation of more virulent strains of PRV
in populations of wild fish in which the salmon louse is more abundant. Sea lice can be
extraordinarily abundant on juvenile Pacific salmon exposed to heavily lice-infected fish farms.
Indeed, this is one of several biotic factors that can generate similarly complex interactions with
substantive impacts. Other examples include external stressors, whose role in disease transmission
and development DFO has failed to recognise. For example, high-density net pens can increase the
risk of the evolution of virulence, and the potential for co-infection can also impact disease
development.
Thus, environmental and biotic factors can play a highly significant role in the dispersal and
transmission of PRV and other pathogens – with complex interactions and indirect effects including
the facilitation of virus mutations that may lead to increased virulence.
Obvious information gaps, such as the potential for sea lice to serve as vectors for PRV transmission,
warrant immediate investigation. Nevertheless, uncertainties over such complex interactions will
unavoidably remain. Those knowledge gaps need to be acknowledged as such, and appropriate
precautionary measures need to be implemented without delay in response to the imminent
conservation crisis now facing so many wild Pacific salmon populations.
Altogether, the data suggests that PRV shedding from infected fish held in farm sites can last for
several weeks, if not months, and the virus can easily persist and stay potentially infective for more
additional months, if not years.

Summary of Gaps, Risks and Potential Impacts
Important Data Gaps:
How far can PRV be carried in the water column while still in an infectious state?
What other species might serve as alternate hosts?
What is the potential role of sea lice as vectors of PRV?
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What other dispersal agents might contribute to the dispersal of the virus?
How does the virulence of PRV different species of wild Pacific salmon vary under different
environmental conditions and stress, i.e., temperature, aquatic hypoxia, etc.

Key Risks:
Complex interactions and indirect effects including the facilitation of virus mutations that
may lead to increased virulence. Laboratory-based challenge studies cannot be relied upon
to indicate potential risks to wild salmon.

Potential Impacts:
Increased virus virulence leading to potential infection of wild Pacific salmon with an even
more virulent PRV variant.
Rapid, widespread dispersal of PRV, potentially of even greater virulence, throughout the
North Pacific range of Pacific salmon.

3.8

ECOSYSTEM-LEVEL CONTEXT FOR CHARACTERIZING POTENTIAL EFFECTS OF PRV
ON WILD PACIFIC SALMON IN 'NAMGIS TERRITORY

The risks to wild Pacific salmon of PRV transmitted directly or indirectly from farmed Atlantic
salmon relate intimately to the broader ecological context of wild Pacific salmon population
aggregates. The specific contexts (including physical location, population status, fish health, and a
range of other environmental factors and localized variations) will contribute to both the potential
risks and the potential impacts which PRV may pose to wild salmon considered at the individual,
population, Conservation Unit, or COSEWIC Designatable Unit (DU) level.
In addition, 41 of the wild salmon populations that are present in ‘Namgis territory are so depleted as
to have limited or no capacity to absorb new stressors and face the risk of irreversible loss of genetic
diversity (Appendix I: Krkosek Affidavit #1). Putting PRV-infected Atlantic salmon into fish farms
will likely result in, “the most important mechanism or risk factor, by which an infectious disease can
cause the extirpation of endangered populations” – a reservoir host population that maintains a virus
population that can spread into wild stocks (See Appendix I: Krkosek Affidavit #1, para. 11 and
Appendix J: Krkosek Affidavit #2, paras. 33-35). The introduction of this, “most important
mechanism or risk factor”, would be likely to exceed the required minor impact, and could contribute
– along with other cumulative impacts – to catastrophic, irrevocable wild Pacific salmon loss.
Against this backdrop, the Court in Morton 2019 observed that the Committee on the Status of
Endangered Wildlife in Canada (“COSEWIC”) estimated that 2016 had the lowest recorded return of
sockeye to the Fraser River (para. 191). The Court further observed the COSEWIC evaluated eight
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populations of Fraser River sockeye as endangered, two as threatened and five as special concern
(para. 191). The Court noted that 11 conservation units of Chinook salmon were red-listed, or in
danger of extirpation, and seven Fraser River conservation units were also red-listed (para. 189).
The Court further noted that the record previously used to confirm the PRV Policy contained no
information concerning the monitoring of wild salmon health or numbers (para. 200). The Court also
noted that the previous record did not acknowledge that some conservation units of wild Pacific
salmon are at risk or whether or not wild Pacific salmon were at higher risk of susceptibility to PRV
because of the more demanding environment and stressors they face compared to farmed fish
(para. 200).
The Court also found that DFO did not address how conditions faced by wild Pacific salmon might
exacerbate the risk of PRV to at-risk conservation units (para. 205). Nor did DFO address what
impact the prevalence of heart lesions found in farmed salmon would have on wild salmon
populations if the same prevalence of lesions were to occur in wild populations (paras. 205 and 207).
The Court noted that the Pathways of Effects for Aquaculture document stated that understanding
the potential of a pathogen to cause infection requires an understanding of “the importance of the
modulating factors, including those concerning the host (species (stock, age), immunity, stress,
density, nutrition, health status (e.g. co-infection); pathogens (strain (pathogenicity, virulence,
infectivity), concentration, dose, bioavailability); and, environmental factors (temperature, salinity,
water quality, contamination, currents, intermediate hosts and carriers) for that particular pathogen”
(para. 195).
The Court observed that DFO failed to address how the effect of PRV on salmon in the laboratory
may differ from the impact of PRV on wild salmon in their natural environment (paras 208 and 209).
The Court admonished DFO for not revisiting and reassessing the risk raised by Di Cicco (2018), with
its own chosen methods, to confirm that the risk that paper raised was not sufficient to change the
PRV Policy (para. 211).
Instead, despite acknowledging that “there may be factors that could potentially cause PRV and
HMSI to affect wild Pacific salmon differently than farmed salmon, or at the very least indicate
considerable uncertainly in this regard, the Delegate did not engage with the evidence or the issue,
instead relying on the Garver 2016(a) and 2016 challenges and the current evidence that HSMI causes
very low mortality to Atlantic salmon on BC fish farms to conclude that transfers of fish with low
potential to cause mortality in the farm environment do not harm the protection and conservation of
fish at a population level and, therefore, can be authorized as per the Minister’s Interpretation of s
56(b) of the FGRs” (para. 212).
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Against the backdrop of known declines in wild salmon populations and the potential risk PRV poses
to wild Pacific salmon, the record used to previously affirm the PRV Policy “contain[ed] virtually no
information as to the status or health of wild Pacific salmon in British Columbia or how this may, or
may not, have factored into the decision to continue the PRV Policy. Moreover, potential impacts on
wild salmon are addressed almost exclusively in the context of the effects of PRV and HSMI on
farmed salmon” (para. 199).
DFO continues to fail to address these significant knowledge gaps identified by the Court. Further,
DFO has provided no consideration of how introducing PRV-infected smolts into the fish farms in
and around the area 'Namgis relies on to exercise its right to fish for FSC purposes would impact the
vulnerable populations of salmon they rely on.

Summary of Gaps, Risks and Potential Impacts
Data Gaps:
Little is known about the impact of environmental context on the spread, rate of infection,
pathogenicity, or virulence of PRV and its effect on wild fish fitness and potential to
survive.

Key Risks:
Wild fish stocks are already so diminished that they have reduced capacity to sustain
mortality and/or reduced fitness that may be caused by PRV infection.

Potential Impacts:
PRV infection could cause reduced capacity to capture food, evade predators and spawn.
This could lead to increased mortality and reduced reproduction in wild Pacific salmon,
potentially having a devastating impact on populations which are already significantly
reduced and thus lack the resilience to sustain further losses.

3.9

ABSENCE OF RELIABLE CHALLENGE STUDIES ON ALL SPECIES OF WILD PACIFIC
SALMON

As described above, the challenge studies DFO relies on to conclude that PRV in BC is not pathogenic
to wild Pacific salmon are not reliable.
DFO relies on those studies to conclude that BC PRV is of no to low virulence for Pacific salmon,
dismissing at least 13 other studies that have demonstrated the development of lesions or an antiviral
host response in challenged fish (Appendix L: Routledge Affidavit #2 at paras. 76 to 81). Furthermore,
Wessel et al. (2017) used purified virus (rather than homogenised tissue as in the two Garver studies)
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to conclusively prove that PRV causes HSMI (Appendix G: Kibenge Affidavit #2 para. 164). Wessel

et al. (2017, p. 15) diplomatically refers to the failure of the Garver studies to induce PRV-related
diseases as ‘enigmatic’.
Perhaps most importantly, Garver et al. (2016a) claimed that in that BC, PRV does not cause disease.
This conclusion is inconsistent with,
1. the diagnosis of HSMI on a BC fish farm by Di Cicco et al. (2017);
2. the scientific consensus that PRV causes HSMI (Appendix L: Routledge Affidavit #2,
Appendix G: Kibenge Affidavit #2):
3. Dr. Garver’s own admission that “[n]ow HSMI is linked to PRV. So when you diagnose HSMI
you not only have to define histopathological lesions … but also identify PRV” (Appendix D:
Garver Cross-examination #1); and
4. Polinski et al. (2019) who in further challenges showed that lesions actually can in fact occur,
in mild and moderate severity, in Atlantic salmon due to infection with BC PRV.

This incontrovertible diagnosis of HSMI on a BC fish farm, coupled with Dr. Garver’s own admission
that PRV must be present for such a diagnosis, at minimum, indicates that PRV is indeed inducing
disease in BC, contrary to DFO's stated conclusions (Appendix G: Kibenge Affidavit #2 at paras. 164
to 165, Appendix L: Routledge Affidavit #2 at paras. 105 to 109). Similarly, Garver et al. (2016b)'s
finding that PRV does not induce jaundice is at odds with Di Cicco et al. (2018)’s findings that the
same strain of PRV that induced HSMI in Atlantic salmon is found in lesions and tissues of jaundiced
Chinook salmon (Appendix G: Kibenge Affidavit #2 at paras. 5 and 17), and causes their red blood
cells to rupture en masse (Di Cicco et al. 2018).
Despite the “purified virus” method used by Wessel et al. (2017) to prove that PRV causes HSMI, and
the incontrovertible diagnosis of HSMI in Di Cicco et al. (2017, 2018), DFO has not seen fit to revisit
its past and ongoing reliance on those studies, contrary to principle 4.4 of Canada's A Framework for

the Application of Precaution in Science-Based Decision Making about Risk. It inexplicably prefers to
instead rely on various failures to induce HSMI in experimental contexts (Appendix G: Kibenge
Affidavit #2 at para. 9a), which stand outside the scientific mainstream and which contradict what
has actually been verified to be happening in the real world by independent scientists working in a
program DFO itself funds to investigate the role of microbes in the health of wild and farmed salmon.
DFO continues to overstate the significance of the studies it relies on to conclude that PRV in BC is
not pathogenic to all species of wild Pacific salmon. Dr. Garver, lead author of both, states in his
affidavit evidence that a risk to a host, or population of salmon can only be understood by examining
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three factors: pathogen (i.e. PRV), host (a fish), and environment (Appendix C: Garver Affidavit at
paras. 14 to 17). He admitted during cross-examination, however, that the Garver studies relied on
by DFO did not expose all populations of wild salmon to PRV (Appendix D: Garver Crossexamination #1 at questions 40 to 53 page 25), and the environment faced by wild salmon was not
replicated (Appendix D: Garver Cross-examination #1 at questions 54 to 68).
Dr. Garver also admitted that (i) the results of his studies could not be extended to all genetic
variations of Pacific salmon (Appendix D: Garver Cross-examination #1 , page 18, question 33, answer
line 23. See also page 44, question 87, answer page 44, line 2) in all environments (Appendix D:
Garver Cross-examination #1 page 17, question 32, answer line 17), (ii) the “actual purpose of (Garver
et al. 2016b was actually not on piscine reovirus” (Appendix D: Garver Cross-examination #1 page 23,
question 39, answer line 12), and (iii) the two Garver studies DFO relies on cannot rule out with
complete certainty the possibility that BC PRV is capable of causing disease in some hosts in some
circumstances, and that PRV may cause disease (Appendix D: Garver Cross-examination #1 page 47,
question 90, answer page 48, line 4).
Inexplicably, DFO continues to accept those studies without scrutiny and has not conducted
additional challenge studies to revisit the results of those flawed studies even after:
HSMI was confirmed in a BC fish farm by Di Cicco et al. (2017); and
Di Cicco et al. (2018) called for additional challenge studies for Chinook salmon to follow-up
on the statistical association between PRV and jaundice/anemia in Chinook.

Further, DFO has not conducted any challenge studies on coho, pink or chum salmon to determine
the pathogenicity of PRV to those species of wild Pacific salmon.
DFO's failure to pursue such studies is profoundly troubling in the light of the continuing research on
PRV, which suggest that many of the risks associated with PRV are still currently unknown and may
be severe.
For example, PRV-1a in farmed Atlantic salmon in BC has been associated with HSMI, presenting as
moderate to severe heart inflammation (cardiomyopathy) sometimes accompanied by skeletal muscle
inflammation (Di Cicco et al., 2017, 2018). Mild cardiomyopathy is prevalent in farmed salmon of
British Columbia; however, severe cardiomyopathy impairing heart function is supposedly rare,
contributing to less than 0.4% cumulative mortality in farmed salmon in BC over the past 25 years
(Polinski and Garver, 2019). PRV-1a also occurs in farmed Atlantic salmon in Eastern Canada (Siah et
al., 2018) but no HSMI has been reported to date, noting of course the unreliability of the data
gathered from the FHASP from which this information is derived.
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A recent paper by Ferguson et al. (2019) re-examined archived material from cases of haemorrhagic
kidney syndrome (HKS) in farmed Atlantic salmon in Eastern Canada using in-situ hybridization
techniques and found PRV together with ISAV in renal lesions typical of HKS. Moreover, Ferguson
et al. (2019) note that the renal lesions in HKS are similar to those in Chinook salmon with PRV.
This emerging research suggests that DFO has missed other pathological effects caused solely by
PRV-1a in farmed salmon (and wild Pacific salmon) of British Columbia. It also requires DFO to
investigate and consider the prevalence of HKS-like renal lesions in farmed salmon (and wild Pacific
salmon) of British Columbia.
Concluding that PRV is not pathogenic to all species of salmon based on those gaps in the knowledge
about PRV is contrary to the Precautionary Principle and will likely cause adverse impacts to
'Namgis' constitutionally protected Aboriginal title and rights.

3.10 DFO HAS NOT ADDRESSED ALL OF THE KNOWLEDGE GAPS IDENTIFIED BY THE
FEDERAL COURT IN MORTON 2019
In Morton 2019, the Court found that the Minister failed to consider the current health and status of
wild Pacific salmon in the context of the prevailing scientific uncertainties surrounding PRV
(para. 213). The Court also found that given the high degree of scientific uncertainty surrounding
PRV, the rapidly evolving science, DFO’s outstanding risk assessment, and the known decline in wild
salmon populations, the Minister’s delegate failed to address wild Pacific salmon health and status and
thus failed to adhere to the precautionary principle (para. 214).
The Court noted a number of information gaps and scientific uncertainties with respect to the impact
PRV may have on wild Pacific salmon:
Nine conservations units of Chinook salmon were data deficient for evaluation under the
Wild Salmon Policy (para. 189).
Eleven conservations units of Chinook salmon had not been evaluated under the Wild
Salmon Policy (para. 189).
DFO had not made sufficient progress in completing risk assessments that were required to
understand the effects of aquaculture on wild fish (para. 192).
Despite DFO’s identification of potential stressors from aquaculture on wild fish had
provided only short-term funding for this research and data gaps existed on this issue
(para. 193).
The Auditor General’s report concluded the DFO was not monitoring wild fish (para. 193).
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DFO had not completed nine risk assessments of key diseases that it committed to complete
by 2020 to evaluate the consequences of disease transfer from aquaculture to wild fish
(para. 193).
Pathogen surveillance of wild populations of salmon is non-existent and without this
knowledge, the extent to which pathogens are stressors cannot be assessed (para. 194).
PRV’s role in the development of diseases is uncertain, including how different strains of
PRV may cause disease and species susceptibility in fish (para. 202).
PRV infection may result in altered disease scenarios and conditional requirements may be
required for PRV infection to cause disease (para. 204).
Further studies are required to assess the risk of disease in Pacific salmon and/or the risk of
transmission of the virus between wild salmon and farmed salmon (para. 205).
Three species of wild Pacific salmon have not been subject to challenge trials (para. 206).
Experimental laboratory results may differ from studies of wild salmon and may not
accurately predict disease outcomes in wild populations (paras. 208 and 209).
The severity and extent of the risk of PRV transmission from farmed to wild salmon remains
undetermined (para. 210).
DFO has still not addressed these numerous data gaps, scientific uncertainties and previous failures by
DFO to assess the risk PRV poses to wild Pacific salmon. 'Namgis remains extremely concerned that
the Minister’s delegate will not adequately assess the risk PRV poses to wild Pacific salmon or to its
Aboriginal title and rights.

3.11

CONCLUSION ON THE INADEQUACIES OF DFO'S ANALYSIS OF THE SCIENCE ON
PRV

Based on the discussion above, any decision to continue to allow fish infected with any strain or
genotype of PRV into the marine environment would be unreasonable, contrary to the s. 56 of the
FGRs and pose an unaccommodated adverse impact to 'Namgis' Aboriginal title and rights. Such a
decision would rely on four unreasonable conclusions:
1. There is a strain of PRV unique to BC.
5. This supposed "BC Strain" is endemic in BC waters and therefore not a risk to wild Pacific
salmon.
6. That "BC strain" of PRV is not pathogenic to species of wild Pacific salmon.
7. Sub-clinical infections of farmed Atlantic salmon with PRV do not pose a risk to wild Pacific
salmon.
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Those unreasonable and unsubstantiated conclusions are founded on experiments with fundamentally
unreliable and outlier methodologies, flawed methods for diagnosing disease, and inadequate data
collection.
Consequently, any policy that would allow PRV-infected Atlantic salmon to be transferred into
open-net pens would be unreasonable, contrary to the Precautionary Principle and pose a substantial
risk to 'Namgis' constitutionally protected right to fish for FSC purposes.
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4.
4.1

PRV POLICY AND DECISION-MAKING PROCESS
OVERVIEW OF THE COMPONENTS OF THE DFO “PRV POLICY”

DFO has presented its reconsideration of its PRV Policy through two key documents:
1. Framework for Aquaculture Risk Management (or “FARM”), and
2. Risk-based approach on the movement of live fish under section 56 of the Fishery (General)
Regulations (“Movement of Live Fish Decision Policy” or “MLFD Policy”).
The FARM is intended to serve as an overarching framework within which the assessment of risk and
decision-making related to the movement of live fish is conducted. The MLFD Policy serves as an
operational policy statement related to decision-making under section 56 of the Fishery (General)
Regulations. According to DFO, MLFD policy for PRV will be implemented using two key
operational policy instruments:
F(G)R Section 56 Assessment of the transfer of fish (in British Columbia) (“Decision
Template”), and
FGR s.56 Disease Agent Assessment Form for PRV-1 (“DAA Form”).

Central to the function of the FARM, the MLFD Policy and related operational policy instruments
are two critically important ancillary components of the proposed PRV Policy:
CSAS reporting: The Canadian Science Advisory Secretariat (CSAS) coordinates the Science
Advisory Process for the peer review of scientific information and the publication of science
advice for DFO. DFO decision-making within its PRV policy is based solely on reports
provided by CSAS in the form of Science Advisory Reports and Rapid Response Reports.
CSAS produces the “science advice”, including risk assessments, which DFO management
both requests and follows when making its decisions under Section 56.9 The DAA form relies
on CSAS advice.
BC Introductions and Transfers Committee (ITC): The ITC develops the recommendations to
the Regional Director General (BC) for decision, and sometimes serves as the RDG’s delegated
authority in the review and approval of fish movement decisions.

9

Canadian Science Advisory Secretariat: Peer-related science advice for decision-making and information with DFO, June 27, 2019. (3pp.

overview of CSAS provided to ‘Namgis by DFO on June 27, 2019)
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The insufficiency of PRV Policy to properly protect wild Pacific salmon in the first instance or to
make adequately supported precautionary decisions to avoid potential impacts on ‘Namgis rights and
title is discussed in the next three subsections:
4.1 CSAS process and reporting,
4.2 Interim Framework for Aquaculture Risk Management (FARM), and
4.3 Interim Risk-based approach on the movement of live fish under section 56 of the
Fishery (General) Regulations.
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4.2

CSAS PROCESS AND REPORTING

DFO has informed ‘Namgis that it intends to rely on the Canadian Science Advisory Secretariat's
(CSAS) Science Advisory Report 2019/022: Advice from the assessment of the risk to Fraser River

Sockeye Salmon due to piscine orthoreovirus (PRV) transfer from Atlantic Salmon farms in the
Discovery Islands area, British Columbia (the "2019 Fraser River Sockeye / Discovery Islands CSAS
Risk Assessment").
DFO has provided 'Namgis with the following documents related to the 2019 Fraser River Sockeye /
Discovery Islands CSAS risk assessment.
DFO 2019. Advice from the assessment of the risk to Fraser River Sockeye Salmon due to
piscine orthoreovirus (PRV) transfer from Atlantic Salmon farms in the Discovery Islands
area, British Columbia. DFO Can. Sci. Advis. Sec. Res. Doc. 2019/022;
Polinski, M. and Garver, K. 2019. Characterization of piscine orthoreovirus (PRV) and
associated diseases to inform pathogen transfer risk assessments in British Columbia. DFO
Can. Sci. Advis. Sec. Res. Doc. 2019/035; and
Mimeault, C., et al., 2019. Assessment of the risk to Fraser River Sockeye Salmon due to
piscine orthoreovirus (PRV) transfer from Atlantic Salmon farms in the Discovery Islands
area, British Columbia. DFO Can. Sci. Advis. Sec. Res. Doc. 2019/036.

4.2.1

The 2019 Fraser River Sockeye / Discovery Islands CSAS Risk Assessment is inadequate
to inform DFO's reconsideration of its PRV Policy

DFO has informed 'Namgis that the 2019 Fraser River Sockeye / Discovery Islands CSAS Risk
Assessment will serve as the foundational document upon which the decision maker will rely when
reconsidering the PRV Policy. The 2019 Fraser River Sockeye / Discovery Islands Risk Assessment is
inadequate to be relied on as the primary scientific resource to inform any reconsideration of the
PRV Policy for three fundamental reasons:
1. its scientific assessment was flawed, including, most importantly the limited and
incomplete scope of the study that relied upon a single proxy species and single geographic
location to serve as the basis for drawing broad conclusions;
2. it does not contain any assessment of potential impacts to Aboriginal title or rights and was
not produced in consultation with any First Nations; and
3. the process behind the production of the report lacked the requisite independence and
procedural fairness.
'Namgis discusses each of these critical flaws below.
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4.2.2

Scientific Flaws with the 2019 Fraser River Sockeye / Discovery Islands CSAS Risk
Assessment

The 2019 Fraser River Sockeye / Discovery Islands CSAS Risk Assessment was an assessment of the
potential impacts of PRV to Fraser River Sockeye as they migrate through the Discovery Islands. It
assessed risk to specific populations of one species of wild Pacific salmon in one particular
environment.
As confirmed by DFO's own expert, Dr. Kyle Garver, disease in a particular species is a product of
three factors -- host, pathogen and environment – and a disease outcome based on one specific
combination of those factors cannot be used to predict disease outcomes in another combination of
those three factors. Thus, the pathogenicity of PRV to sockeye cannot be used to predict its
pathogenicity to the other four species of wild Pacific salmon. Indeed, the potential of PRV to infect
sockeye and its pathogenicity to sockeye in the Discovery Islands cannot even be used to predict
infectivity or pathogenicity in the different populations of sockeye (which may be comprised of
genetically distinct Conservation Units) in other environments. On this point, please see Exhibit "C"
of the Affidavit of Kyle Garver affirmed July 4, 2018 (Appendix C: "Garver Affidavit"), the transcript
of the Cross-examination of Kyle Garver conducted July 17, 2018 (Appendix D: "Garver Crossexamination #1"), the Affidavit of Fred Kibenge affirmed March 6, 2018 (Appendix G: "Kibenge
Affidavit #2"), and the Affidavit of Richard Routledge affirmed February 27, 2018 (Appendix L:
"Routledge Affidavit #2").
The extremely narrow scope of the 2019 Fraser River Sockeye/Discovery Islands CSAS Risk
Assessment is wholly inadequate to assess the potential risk PRV poses to all five species of wild
Pacific salmon and the genetically diverse populations within those species. The occasion demands
an assessment of PRV’s risk to all five species of wild Pacific salmon, not just sockeye, to say nothing
of other marine life. The Garver Affidavit confirms that the effects of a pathogen on one species
cannot predict the disease outcome for all species in all environments. PRV is the perfect example: it
causes HSMI in Atlantic salmon, jaundice in Chinook, and EIBS in coho.
Even if sockeye could legitimately be used as a proxy for all other species of wild Pacific salmon, the
research available on PRV in sockeye is very limited. Indeed, the laboratory evidence is comprised
almost exclusively of the irreparably flawed Garver studies as described in Section 3 above. As Dr.
Garver confirmed in cross-examination, those studies made no attempt to replicate the conditions
wild salmon face, made no attempt to sample diverse populations of Pacific salmon, and cannot be
relied on to conclude that PRV does not pose a risk to all species of wild Pacific salmon (Appendix D:
Garver Cross-examination #1). Moreover, as described above, the preliminary studies on PRV and
sockeye salmon indicate that the response sockeye have to PRV may not be indicative of the response
in other species of wild Pacific salmon. Given that DFO was well-apprised of this information before
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it convened the 2019 Fraser River Sockeye / Discovery Islands CSAS process and decided to rely on it
to inform its re-assessment of the PRV Policy, it is difficult not to conclude that DFO limited the
scope of this assessment to bias it towards a result that showed little risk to wild Pacific salmon.
This conclusion is reinforced by the presentation Jay Parsons of DFO gave to ‘Namgis during the
July 30, 2019 science meeting. Mr. Parsons gave a very long presentation on the 2019 Fraser River
Sockeye/Discovery Islands Risk Assessment. 'Namgis expected DFO to fulfill its promise to provide
its view on the science on PRV's potential impacts on the other four species of wild Pacific salmon.
When ‘Namgis requested that presentation of DFO's views, Mr. Parsons replied with one sentence:
DFO's believes the science on PRV in other species is consistent with the 2019 Fraser River
Sockeye/Discovery Islands CSAS Risk Assessment. Despite this reasoning being inconsistent with
general principles of disease outcomes from pathogens, and the testimony of its own experts, DFO has
used Mr. Parson’s rationale to not present 'Namgis with any other scientific analysis other than the
2019 Fraser River Sockeye/Discovery Islands CSAS Risk Assessment.
Even if the extremely narrow scope of the 2019 Fraser River Sockeye/Discovery Islands CSAS Risk
Assessment is overlooked, its assessment remains fundamentally flawed. The review panel for the
2019 Fraser River Sockeye/Discovery Islands CSAS Risk Assessment was required to work through a
formal risk assessment framework. This consisted of the following three components (expressed here
in general terms for purposes of clarity):
1. Assessment of the following likelihoods:
That PRV is present in the salmon farms;
That PRV is released from the farm into the marine environment;
That wild Fraser sockeye salmon are exposed to the released PRV, either in their
seaward juvenile migration or as returning adults; and
That an exposed Fraser sockeye salmon, either juvenile or adult, can become
infected with PRV.
2. Assessment of the consequence of such an infection.
3. Overarching assessment of the risk to Fraser sockeye salmon.
Note that this framework lays out a series of contingencies, each of which must arise before there is a
risk to Fraser sockeye salmon. For example, if PRV were present on the farms, but entirely contained
within the farms, there would presumably be no impact on Fraser sockeye salmon. Additionally, if
PRV was present on the farms, could escape into the surrounding environment, was then
encountered by Fraser sockeye salmon, infected some of those salmon, but then failed to have any
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impact on the health of the infected fish, there would still presumably be no consequences to the
well-being of Fraser sockeye salmon. This is, in essence, the scenario that was agreed to by the
majority of the review panel, though with vigorous debate and no consensus, particularly over the
strength of the evidence regarding the consequences of a PRV infection. Yet as shown below, key
aspects of this flawed conclusion were not even consistent with the panel’s own working definitions.
The following is a summary of the panel’s assessments.

The Likelihood Assessments
The results of the review panel’s “likelihood” assessments are as follows:

10

PRV presence in the farms:

Extremely likely with high certainty

Release of PRV from the farms:

Extremely likely with high certainty10

Exposure of juvenile Fraser sockeye:
certainty11

Extremely likely with reasonable

Exposure of adult Fraser sockeye:
certainty12

Extremely likely with reasonable

Infection of juvenile Fraser sockeye:

Very likely with high uncertainty

Infection of adult Fraser sockeye:

Very likely with high uncertainty

Combined likelihood for all steps:
certainty)

Very likely (with unspecified

The review panel concluded that it was extremely likely for PRV to be released directly from infected farm salmon. It also considered,

and ruled as unlikely, that the virus could be spread by mechanical vectors and fomites. The review panel was notably silent on the
likelihood that biological vectors or fomites such as sea lice and other crustaceans, Pacific herring and other fishes, flotsam drifting out of
the open-mesh pens, or predatory sea birds, could also play a substantive role in the release and long-distance transport of PRV.
11

See following footnote on the likelihood of exposure to adult salmon for commentary that applies here as well.

12

The review document states, “[T]here are no data on the decay rate of PRV in the marine environment.” It fails to mention that there is

considerable, relevant information on another virus, IHNV. Unlike PRV, IHNV is an enveloped virus, and such viruses tend to have a
substantially faster decay rate outside a host. Hence, the detailed estimates of the distances over which IHNV could remain viable after
release from a farm can be used as a lower bound on what would be expected for the more durable PRV. This observation, plus the
potential for longer distance transmission by biological vectors and fomites described above, but not addressed in the review document,
demonstrates the irrelevance of the following statement that appears to suggest that exposure to PRV, though perhaps likely, would be of
very short duration: “[A] summary of recent telemetry studies … confirmed that tagged Sockeye Salmon occurred in the proximity to
fallowed farms for a brief period (i.e., minutes).”

94

The Consequence Assessments
With the review panel apparently having reached some level of agreement13 that it was very likely
that farm-origin PRV would lead to some level of infection in Fraser sockeye salmon, the key
remaining issue was the potential consequences of a PRV infection on these fish. On this issue, there
was considerable disagreement – especially over the level of uncertainty associated with the primary
conclusions.
The panel considered potential health impacts of PRV infection in juvenile and adult Fraser sockeye
salmon separately. For juvenile Fraser sockeye salmon, after summarizing the lack of evidence of
impacts on juvenile sockeye salmon, the report states the following conclusion:

“Assuming that results from laboratory studies on the impact of PRV-1 infection in
juvenile Sockeye Salmon are indicative of what occurs in the marine environment, it was
concluded with reasonable certainty that the potential magnitude of consequences to
Fraser River Sockeye Salmon abundance and diversity would be negligible.” [Emphasis
added.]
Both the assumption and the finding are unwarranted. Conditions in the unprotected marine
environment cannot be replicated in a laboratory (see Appendix C: Garver Affidavit, and Appendix
D: Garver Cross-examination #1). The results of a small, laboratory trial, though important, should
not be assumed as a likely accurate indication of what might happen in the natural environment. It is
presuming too much to attach reasonable certainty to a conclusion based on such an unsupported
“assumption”. Additionally and importantly, the assumption is based on the two Garver studies
whose severe methodological flaws are described above. It is unreasonable for the decision maker or
the 2019 Fraser River Sockeye/Discovery Islands CSAS Risk Assessment to rely on those studies for
this purpose without considerable scrutiny, especially in light of Dr. Garver's own statements that
those studies cannot be relied on for such sweeping conclusions (Garver Cross-examination #1).
Notably, as the discussion below shows, other experts that participated in the process that produced
the 2019 Fraser River Sockeye / Discovery Islands CSAS Risk Assessment questioned the ability to
rely on such studies with high degree of certainty, but the 2019 Fraser River Sockeye / Discovery
Islands CSAS Risk Assessment did not reflect those concerns.

13

See discussion below explaining, despite DFO's statements to the contrary, that the 2019 Fraser River Sockeye/Discovery Islands CSAS

process contained a significant lack of consensus.
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Moreover, the “reasonable certainty” designation is inconsistent with the working definitions for
such terms as quoted from the 2019 Fraser River Sockeye / Discovery Islands CSAS Risk Assessment
below.
The definitions used for assessing the uncertainties associated to the rankings in the
likelihood and consequence assessments are:
High uncertainty: No or insufficient data; and/or available data are of poor quality;
and/or very high intrinsic variability; and/or experts’ conclusions vary
considerably.
Reasonable uncertainty: Limited, incomplete, or only surrogate data are available;
and/or available data can only be reported with significant caveats; and/or
significant intrinsic variability; and/or experts and/or models come to different
conclusions.
Reasonable certainty: Available data are abundant, but not comprehensive; and/or
available data are robust; and/or low intrinsic variability; and/or experts and/or
models mostly agree.
High certainty: Available data are abundant and comprehensive; and/or robust,
peer-reviewed and published; and/or very low intrinsic variability; and/or experts

The data was generated by small experiments with, in the paper of primary relevance (Garver et al.
2016), at most only six sockeye salmon sampled for histology at any given assessment date. Hence the
results were subject to very high intrinsic variability. According to the definitions above, this calls for
a designation of at best “reasonable uncertainty”. Furthermore, at the very least, the data, generated
in a laboratory setting, must still be regarded as low confidence surrogate data for drawing inferences
in the natural environment, and this factor would also warrant a downgrading to at least the
designation to “reasonable uncertainty” – a conclusion which some panel members did indeed reach.
In addition, in light of other relevant evidence (e.g. Di Cicco et al., 2017, 2018, and references
therein), experts in the field have expressed strong differences of opinion on the validity of drawing
such conclusions on the basis of these small experiments. This is a clear case for a “high uncertainty”
designation.
The conclusion regarding potential impacts on adult Fraser sockeye salmon was even more
unreasonable in light of the available evidence:
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“[I]t was concluded that the potential magnitude of consequences [of an infection in
returning adults] to Fraser River Sockeye Salmon abundance and diversity would be
negligible. Due to the partial reliance on surrogate data from different life stage and
different species, this conclusion was made with reasonable uncertainty.” [Emphasis
added.]
Once again, there was dissention over the uncertainty designation, with some panel members
concluding that this should be increased from reasonable uncertainty to high uncertainty, i.e., “No or
insufficient data; and/or available data are of poor quality; and/or very high intrinsic variability;
and/or experts’ conclusions vary considerably.”
In reaching the majority conclusion, the co-chairs of the CSAS process had first to dismiss contrary
evidence in two refereed scientific papers (cited below) based on studies on returning adult salmon in
their natural environment. They then had to claim that, in the place of this evidence, one could
consider results from the laboratory experiments on juvenile sockeye salmon as a reliable proxy for
outcomes for adults attempting to return to high-elevation spawning grounds in the upper Fraser
watershed. Both steps - the dismissal of contrary evidence and the proxy adequacy assumption - were
unwarranted and contrary to the application of precautionary scientific reasoning.
The contrary evidence was as follows: First, Miller et al. (2014) found evidence that the survival time
for adult sockeye salmon attempting the challenging return migration to the high-elevation spawning
grounds near Chilko Lake was shorter for sockeye salmon infected with PRV. The 2019 Fraser River
Sockeye / Discovery Islands Risk Assessment dismissed this evidence on two grounds:
1. That another statistical test failed to detect a significant difference. This indicates that the
evidence might be questionable or marginal, not outright dismissible.
2. That this difference was not detected in sockeye salmon returning to the Shuswap Lake
area – without mention that Shuswap Lake is at considerably lower elevation than Chilko
Lake. The fact that evidence of impairment was observed only for the fish facing the
greater return migration challenge is consistent with the hypothesis that salmon are more
susceptible to morbidity related to PRV after facing harsher conditions. It does not provide
any substantive justification for dismissal.
In addition, the 2019 Fraser River Sockeye/Discovery Islands CSAS Risk Assessment omitted any
mention of the corroborating evidence in Morton et al. (2017), that PRV was less prevalent in salmon
that had succeeded in completing a return migration to higher-elevation spawning grounds than in
fish sampled from the approach areas. This evidence also points to the conclusion that PRV-infected
salmon were less likely to succeed in completing the upriver migration than salmon that were not
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infected with PRV. Such studies as these two, based on observations of fish in their natural
environment, can provide important, but not definitive evidence. In neither case, did the researchers
have an opportunity to control other factors that could potentially account for the difference.
Nevertheless, these studies bear directly on the fate of infected salmon in their natural environment.
They are an essential complement to laboratory experiments, and studies such as these often provide
critical early warning signs of serious problems. Ignoring or dismissing their results is the antithesis of
the application of the Precautionary Principle.
The credibility and importance of such studies is also much more solid when corroborated by other
evidence providing insight into potential mechanisms. Di Cicco et al. (2018) provided such
corroborating evidence. That paper showed that Chinook salmon are less capable of combatting an
initial PRV infection, which typically resides in the red blood cells, than are Atlantic salmon. In
Chinook salmon, the virus can proliferate in the red blood cells to the point where the cells rupture.
If the infection is sufficiently severe, the infection can generate jaundice and anaemia.
Di Cicco et al. (2018) further summarized evidence that other PRV genotypes can have a similar
effect on the two other Pacific salmonids that are commonly farmed: coho salmon and rainbow trout.
There have not been similarly effective opportunities to study PRV effects on the other four species
of Pacific salmonids. Hence, it may well be that adult sockeye salmon are comparably incapable of
combatting a PRV-1 infection. The CSAS report deflected attention from this critically important
finding by the following, somewhat dismissive statement:

“Given the limited information specific to PRV-1 infections in adult Sockeye Salmon,
surrogate data from different species and life stages were also considered.
Notwithstanding that PRV-1 responses vary between salmon species, there are only rare
occurrences of diseases associated with PRV-1 in farmed adult Atlantic Salmon or farmed
Chinook Salmon (Di Cicco et al., 2018) in BC despite the ubiquitous nature and high
prevalence of the virus.”
The true frequency of occurrence of jaundice/anaemia in farmed Chinook salmon has yet to be
thoroughly assessed in a scientifically defensible, publicly transparent investigation.14 Nor would this
conclusion, if valid, imply that there would be only rare occurrences of substantive consequences for
wild Pacific salmon facing the more demanding challenges of their natural environment.

14

However, as 'Namgis noted in its March 29, 2019 letter to the Minister, documents disclosed under the federal Access to Information Act

demonstrate that DFO conducted such research in 2011, but has refused to release such information. When questioned about its failure to
produce this study, DFO officials told 'Namgis that the study, despite Dr. Miller saying in internal emails that it had been ready for
publication for years, was still in the process of peer review.
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Hence, it is not reasonable to conclude with any degree of certainty that the consequences of a PRV
infection are negligible. There is indeed a credible body of scientific evidence pointing to the opposite
conclusion (see most notably Di Cicco et al. 2017, 2018, and references therein): that the
consequences are not negligible. There are substantial uncertainties associated with the 2019 Fraser
River Sockeye / Discovery Islands CSAS Risk Assessment’s conclusion on consequence, and further
discussions of the level and nature of these uncertainties are important for guiding future research.
Furthermore, given the lack of consensus in the published scientific literature over potential PRV
impacts on Pacific salmon, and a lack of consensus on the levels of uncertainty related to a conclusion
of ‘negligible’ consequence of PRV on sockeye salmon, the findings of the CSAS process should
automatically trigger the application of Precautionary Principle in DFO management decisions
specific to s. 56 of the FGRs. In short, a high level of uncertainty around the level of risk posed by
PRV to wild salmon stock should lead – through application of DFO policy related to the
Precautionary Principle – to actions to avoid the transfer of PRV from farmed salmon to wild
populations.
In sum, the 2019 Fraser River Sockeye/Discovery Islands Risk Assessment is deeply flawed:
Its extremely narrow scope cannot be relied on to predict disease outcomes for all species and
populations of wild Pacific salmon in all marine environments.
One of its foundational premises relies on studies that are deeply flawed. The lead author of
those very studies testified that they cannot be relied on for the conclusions DFO asserts.
It overstates the consensus and certainty of its conclusions.
It overlooks important evidence of potential harm caused by PRV laden salmon in natural
environments, without reasonable justification.

The 2019 Fraser River Sockeye/Discovery Islands CSAS Risk Assessment did not Include
Consultation
The 2019 Fraser River Sockeye/Discovery Islands Risk Assessment and the process that produced it
was a risk assessment. In Morton 2019, the Federal Court said:

Further, while the Minister submits that DFO has determined, based on its assessment of
the science, that PRV and HSMI pose a low risk to wild salmon and, therefore,
to ‘Namgis’ rights, in my view, it does not follow that this is a basis for refusing to consult
when that risk assessment is what has given rise to the request to do so. (para. 316; see
also para. 196)
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Yet, DFO once again refused to consult on that risk assessment despite the fact that Andrew
Thomson, Regional Director of Fisheries Management, Pacific Region, affirmed in an affidavit filed in

Morton 2019 that the steering committee for the CSAS review of the PRV Policy would include First
Nations representatives (Morton 2019, para. 196). A ‘Namgis representative on the CSAS steering
committee would be consistent with the Crown’s duty to consult 'Namgis. Unfortunately, neither
'Namgis or any other First Nation was afforded the opportunity by the DFO to participate in the
steering committee or the process that produced the 2019 Fraser River Sockeye/Discovery Islands
Risk Assessment.
DFO has said that Mr. Chad Fuller of the First Nations Fisheries Council participated in the CSAS
process. However, Mr. Fuller is a technician and not a representative of any First Nation. He did not,
and is not authorised to, represent 'Namgis in consultation on impacts to its constitutionally protected
rights. Further, despite Mr. Thomson's testimony to the contrary in Morton 2019, the First Nation
Fisheries Council does not, and is not, authorized to represent any First Nations in consultation with
DFO. Please see May 9, 2019 letter from the First Nations Fisheries Council to Mr. Thomson and
DFO on this point attached as Appendix B.
As DFO is relying upon the CSAS process as its primary source of information about the risks posed
by PRV, there should have been an opportunity for First Nations, such as ‘Namgis, to provide their
traditional knowledge and experience to the CSAS process in regards to levels of risk of harm to
salmon. Yet, the CSAS process excluded First Nations’ participation without a parallel process for
obtaining the views and knowledge of affected First Nations on the potential impacts of fish farms on
the wild Pacific salmon stocks that their communities rely upon.
As a result of this and the failings discussed above, the 2019 Fraser River Sockeye/Discovery Islands
Risk Assessment is by no means a reasonable proxy for an assessment of the potential impacts that the
release of PRV from numerous fish farms holding millions of Atlantic salmon infected with PRV will
have on 'Namgis exercise of its constitutionally protected rights. Nor has the Crown provided any
such assessment of likely effects on ‘Namgis' constitutionally protected rights. The absence of any
such assessment means that consultation has been inadequate (Clyde River (Hamlet) v. Petroleum

Geo‐Services Inc., 2017 SCC 40 at para. 45).
'Namgis is also extremely dismayed that despite the absence of a risk assessment in relation to impacts
on its constitutionally protected rights, and despite the absence of any participation by First Nations
in the production of the 2019 Fraser River Sockeye/Discovery Islands Risk Assessment, DFO entered
into consultation with the clear intent to rely on that report exclusively for the purposes of an
assessment of impacts to 'Namgis' Aboriginal title and rights. DFO originally intended to conduct
consultation through one meeting, held on May 15, 2019, before the June 4, 2019 deadline to re-
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consider the PRV Policy. Information from the 2019 Fraser River Sockeye/Discovery Islands Risk
Assessment was the only scientific analysis DFO presented at that meeting. In a May 27, 2019 letter
following up on that May 15, 2019 meeting, 'Namgis noted the following about DFO's intentions
with respect to the 2019 Fraser River Sockeye/Discovery Islands Risk Assessment:
As we stated in our May 15, 2019 meeting with you, DFO used the Fraser Sockeye /
Douglas Islands PRV CSAS Review to:
Select its own jury;
Have that jury work in secret to reach its findings; and
Then, as DFO is handing those findings up to the judge, DFO turns to ‘Namgis to ask it if it
has anything to add, despite ‘Namgis not even having had the opportunity participate in the
process or engage experts to review the findings.
Based on this conduct, we cannot conclude DFO is making good faith efforts to ensure its
reconsideration of the PRV Policy meets the standards of administrative fairness or
discharges the Crown’s duty to consult.
At the date of this submissions, 'Namgis sees no reason to retract or revise those comments.

4.2.3

The 2019 Fraser River Sockeye/Discovery Islands Risk Assessment Lacked Procedural
Fairness

DFO has represented that the process used to produce the 2019 Fraser River Sockeye/Discovery
Islands Risk Assessment is comparable to a peer-review process of a highly reputed peer-reviewed
journal, and that there was consensus of participating scientists on its main conclusions.
Neither of those statements is true.
The Canadian Science Advisory Secretariat coordinates the Science Advisory Process for the peer
review of scientific information and the publication of science advice for DFO. The Department’s
decision-making within its PRV Policy is based solely on reports provided by CSAS through its
Science Advisory Reports. Although DFO claims CSAS “does not make management decisions”
within the PRV Policy, CSAS produces the “science advice”, including risk assessments, that DFO
management follows when making its decisions under section 56 of the FGRs (CSAS 2019, p.1).15
This is problematic because the CSAS process is a closed process that lacks transparency and does not
meet international standards of peer reviewed science.

15

Canadian Science Advisory Secretariat: Peer-related science advice for decision-making and information with DFO, June 27, 2019. (3pp.

overview of CSAS provided to ‘Namgis by DFO on June 27, 2019), p. 1.
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DFO claims that the objective of a CSAS process is:

to generate sound, objective, and impartial science advice through a peer-review process
that is independent from the management sector that sought the advice (CSAS 2019, p. 2).
The 2019 Fraser River Sockeye/Discovery Islands Risk Assessment did not achieve this objective and
in particular failed to meet it in characterizing the levels of uncertainty associated with the
consequences of PRV infection in wild Pacific salmon populations.

4.2.4

The CSAS Process Does Not Meet International-Standard Peer Review Standards

The CSAS “peer review” process does not meet international standards, and is open to potential risk
of bias that arises when the majority of reviewers are drawn from a small pool of people with close
ties to the same organization and that organization is the major funder of fisheries research in
Canada. The following is a summary of the major discrepancies between the CSAS process and the
editorial process for a scientific journal.
DFO controlled the process. This would normally be the role of an independent editor with
no vested interest in the outcome of a review.
A large majority (70%) of members of steering committee were DFO employees. A scientific
journal editor is generally supported by a panel of associate editors drawn from multiple
institutions. Any member of the editorial board with a real or perceived conflict of interest in
a peer review is recused from the deliberations. Individuals working in the same institution
are deemed to be in a conflict of interest.
The steering committee selected the reviewers. Many of these individuals (DFO staff on the
CSAS steering committee) would routinely be declared in a conflict of interest and required
to be recused from the proceedings.
The background papers (Polinski, M. and Garver, K. 2019, and Mimeault, C., et al., 2019) that
played a central role in the deliberations was not adequately peer reviewed. Furthermore,
these reports presented one side of a highly polarized debate without a similar opportunity for
the other side. Scientific journals typically provide equal opportunities for proponents of
conflicting positions to express their points of view.

4.2.5

CSAS process is not open or transparent

It is clear from the description of the CSAS process provided by DFO to ‘Namgis through the course
of this current consultation, that the CSAS process is neither open nor transparent in comparison to
well-respected scientific peer-reviewed processes.
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DFO’s scope of its principles of openness and transparency is extremely limited, including only the
posting of final reports on its website, i.e.,

Transparency and Openness are achieved through publishing all advisory documents on
the CSAS website.16
Beyond the posting of its final reports, the CSAS is a closed-door process that is not open or
transparent to the public. The CSAS process begins with a DFO resource management sector
submitting “a Request for Science Information and Advice (RSIA) with specific questions related to
their regulatory and management needs”. The framework of inquiry is, from the start, defined by the
DFO resource management sector, and that sector is the “client” to the CSAS process. This would not
meet the definition of free and open scientific inquiry but rather is a form of “directed science” that is
subordinated to management objectives.
Further description about the CSAS process that was used for assessing the risk posed by PRV to wild
Pacific salmon, provided to ‘Namgis during the current consultation process, reinforces the view that
the CSAS process is tightly controlled from beginning to end by the delegation of authority by DFO’s
Regional Director of Science to an appointed chair and co-chair of a steering committee that is
established to lead the process, including defining the scope and terms of reference of the response to
the request for science advice.
The final terms of reference of the request for science advice is subject to DFO management approval
(both DFO Science and the DFO management sector that requested the science advice), while the
Regional Director of Science must ultimately must report back to the “client”, i.e., the DFO resource
management sector, on the science advise being provided. 17 In this highly bureaucratized process
each decision-step is subject to DFO approval or the approval of DFO’s delegate in the CSAS process.
Below in each step, DFO’s oversight role is highlighted in bold:
A steering committee, established by DFO, guides the process of generating the requested
science advice.
DFO appoints the Chair and Co-Chair of the steering committee.
The steering committee, led by the Chair and Co-Chair, first defines the scope of the request
and develops the Terms of Reference that establish objectives that are specific to the request
for science advice.

16

Ibid., p. 1.

17

Ibid., p. 2.
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The draft Terms of Reference are reviewed by management within both DFO Science and the
DFO management sector that requested the science advice before being finalized and
approved.
The steering committee, led by the Chair and Co-Chair, also develops a participants list (both
internal and external, the type of expertise needed and who may have the expertise);
identifies working paper(s) to be developed; develops and/or reviews meeting agenda; and
participates in the CSAS peer-review meeting along with the other participants to review the
working paper(s).18
The Chair of the steering committee determines what goes into the final draft Science
Advisory Report (“SAR”).19
The Chair sends final draft of the SAR to DFO’s Regional Director of Science for approval.20
DFO’s Regional Director of Science reviews the final draft of the SAR to ensure that
“document is clear, meets standards of CSAS and that it provides best science advice” prior to
sending to department sector that requested the science advice”.21

4.2.6

DFO management decision requirements defines CSAS’s scope of inquiry

DFO management’s Request for Science Information and Advice (“RSIA”) effectively shapes the
kinds of responses that management can expect to receive from CSAS in terms of Science Advisory
Reports, such as the 2019 Fraser River Sockeye / Discovery Islands Risk Assessment. The relationship
between management and CSAS, where CSAS is serving DOF management as a “client”, has distorted
CSAS into providing management results that are optimistic rather than precautionary, results stated
in more concrete terms than are merited, and final results that are subject to valid critique as
conforming more to pre-conceived management objectives rather than solid science. To the extent
that CSAS has been established to provide advisory services to its client, CSAS is required to limit its
advice to the scope of what is contained in the RSIA. This has the potential to create a relationship
between management and CSAS that promotes management asking for advice only when such advice
would advance strategic objectives, and framing its RSIAs in such a way as to elicit a response (in the
form of science advice) that would support pre-established management objectives.

18

Ibid.

19

Jay Parsons, NFN-DFO meeting, July 30, 2019.

20

Ibid.

21

Lesley MacDougall, Regional Director of Science, DFO, NFN-DFO Meeting, July 30, 2019.
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Once CSAS provides its advice, it no longer has any role or responsibility for how that advice is used,
and therefore it is clear that CSAS advice is entirely subordinated to management requirements. It
appears that while DFO may have separated the generation of science advice and the making of
management and policy decision on paper, because of the client-based relationship the CSAS has to
management, generation of science advice, as well as the advice itself, is largely subject to
management direction and control.
A few prominent examples are reflective of a tendency in the CSAS system to only generate science
advice reflective of DFO management objectives. First, the 2019 Fraser River Sockeye / Discovery
Islands Risk Assessment only considered one (1) species of wild Pacific salmon, and that species,
sockeye, is considered by [See Section 3 for further discussion) to be the most resilient and least
affected by PRV. Given the importance of all five species of wild salmon to First Nations, this is
highly curious. Further assessment is needed to reach conclusions on the other four species, but it
has not been requested by management to date, and therefore not conducted by CSAS. Second, no
CSAS research has been conducted into changes in virulence of PRV in wild sockeye from
environmental stresses. This lack of interest stands in defiance of a credible body of scientific
evidence indicating that the impact of a PRV infection in Fraser River sockeye salmon may well be

non-negligible with population-level consequences for higher-elevation populations, many of which
are at imminent risk of extinction. However, DFO management is not requesting this research and
CSAS is not conducting this work.
4.2.7

CSAS is Not a Peer-Review Process

This primarily closed, top-down and controlled process is substantially different from the
comparatively open processes that characterize an actual peer-reviewed process followed by wellrespected international scientific journals. Not only does an independent journal editor guide the
peer-review process, but participation in the review is denied to all persons with a real or perceived
conflict of interest. By this standard, the 70% majority DFO employee membership on the
steering committee for the 2019 Fraser River Sockeye / Discovery Islands Risk Assessment
were all in a conflict of interest. Hence, the CSAS review process cannot be characterized as a
standard peer-review process.

4.2.8

Suppression of Dissent and Misrepresentation of Scientific Consensus in CSAS Process

On September 5, 2019, the second last day of the original schedule of the current consultation
process, CSAS released the proceedings of the 3-day meeting (“the Meeting”) that was held for the
CSAS assessment of risk to Fraser River sockeye salmon due to PRV (DFO, 2019, “the Proceedings”).
DFO has not provided a reason for why it took more than seven months make the Proceedings
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available to ‘Namgis, while the SARs that resulted from the Meeting were made available to ‘Namgis
in June 2019.
Upon reviewing the Proceedings, a substantial discrepancy becomes immediately apparently between
what was agreed to at the Meeting and what was reported both in the 2019 Fraser River Sockeye /
Discovery Islands Risk Assessment and in the June 2019 Mimeault et al. Scientific Advisory
Report (“Mimeault et al., 2019”).
Specifically, the Proceedings record that scientists attending the Meeting did not reach a consensus
on the associated uncertainty levels for the consequence assessment, and as a result agreed that a
“range of uncertainties discussed for the consequence assessment will be highlighted in the Science
Advisory Report for transparency.” A specific reference in the Proceedings speaks to a request, on
behalf of “minority of participants” for the uncertainties related to consequence on adult sockeye to
be “one step higher than presented in the risk assessment” (i.e., High Uncertainty rather than
Reasonable Uncertainty):
For the consequence assessment of the juveniles, it was debated whether there is a degree of
uncertainty associated with the negligible rating as there were concerns the study cited (Garver et al.,
2016) did not sample at the possible peak PRV infection of red blood cells.

For the consequence assessment for the adults the uncertainty level associated with the
negligible ranking was discussed. A minority of participants expressed the uncertainties
should be one step higher than presented in the risk assessment. This was based on their
assessment of the quantity of publications and results, and the appropriateness of using
laboratory study results to estimate the consequences of PRV-1 infection in wild Sockeye
Salmon. Participants did not reach consensus on this uncertainty ranking. (Emphasis
added)
In addition, the Proceedings recorded that, due to a failure of participants to reach consensus on the
uncertainty of the consequence assessment, that specific reference to this issue be highlighted in the
SAR:

Meeting participants reached consensus on the following:
Overall there was consensus on the likelihood assessment and consequence
assessment rankings. However, participants could not reach consensus on the
associated uncertainty levels for the consequence assessment.
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It was agreed upon that the range of uncertainties discussed for the consequence
assessment will be highlighted in the Science Advisory Report for transparency.
(emphasis added)
To be reasonable and transparent, it would necessary to for the resulting Science Advisory Reports to
fully disclose, if not highlight, the lack of consensus regarding the associated uncertainty level for the
consequence assessment. Yet, where both the 2019 Fraser River Sockeye / Discovery Islands Risk
Assessment and Mimeault et al. 2019 conclude there would be “negligible" consequences for juvenile
and adult sockeye are characterized as having reasonable certainty and reasonable uncertainty,
respectively, there is no reference to the lack of consensus among the attendees of the January
2019 National Science Peer Review meeting (the “PRV Meeting”) (pp. 34-35) in regards to the risk of
“consequence” posed by PRV to wild sockeye salmon. For instance, in the 2019 Fraser River Sockeye
/ Discovery Islands Risk Assessment, the lack of consensus around the level of uncertainties on the

consequence assessment are blurred by the by redefining the lack of consensus (i.e., “a minority of
participants expressed their assessment that the uncertainties associated with the consequence
assessment were one step higher than presented in the risk assessment”), with a subsequent
conclusion that “[t]here was no consensus to change the uncertainty rankings (reasonable uncertainty
and high uncertainty)” (p. 14). Further, in the subsection, Uncertainties in the consequence
assessment, the report concludes with a partial quotation from the CSAS Policy on the Principle of
Consensus “Consensus Policy”), supporting the view (presumably of the authors) that consensus is still
achieved if opposition to the conclusions and advice of the PRV Meeting are based on “external
considerations”, rather than “scientific data and information”, i.e.,
The uncertainties selected for the consequence assessment were based on the CSAS
Policy on the Principle of Consensus in which “consensus means an absence of
opposition to the meeting conclusions and advice that are based on scientific data
and information and not on external considerations such as the potential impacts of
future decisions....In many cases, some of the participants believe that additional data or
more thorough analyses could support another conclusion or refine the conclusions and
advice; however, they do not oppose the proposed conclusions, as these are supported by
the current data and scientific analyses being considered”. (p. 14)
The selective citation from the Consensus Policy that appears in the 2019 Fraser River Sockeye /
Discovery Islands Risk Assessment is all the more troubling in light of the Consensus Policy at a
whole, which in fact provides quite different instructions to the CSAS steering committee on how to
address situations where consensus cannot be reached among scientists, due to a different point of

view supported by scientific evidence, i.e.,
In cases where there is a different point of view preventing the group to reach consensus
(sic), which is supported by scientific evidence, but not the weight of the evidence, it is
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essential to document the discussions in detail in the proceedings of the meeting, including
the reasons why the alternative conclusion was not retained. In extreme cases, a
description of the different position (minority report) is prepared and can be included
in the proceedings as an annex. This is a last resort situation and should be avoided
whenever possible.22 (emphasis added)
Given the importance of this “different point of view”, where the potential for irreparable harm to
endangered wild Pacific salmon stocks and to ‘Namgis’ Aboriginal title and rights lays in the balance,
‘Namgis maintains that in this instance, this lack of consensus should have qualified as the
exceptional case where a minority report should have been produced.
In sum, the conclusions of the 2019 Fraser River Sockeye / Discovery Islands Risk Assessment, rather
than fully and openly acknowledging a lack of consensus on the associated levels of uncertainty with
the consequence assessment, instead minimizes this fact with the suggestion that there was no
consensus to change the majority perspective on the uncertainty rankings, while indirectly casting
doubt on the credibility and motivations of the meeting participants that challenged the level of
uncertainties associated with the consequence assessment.
In the case of Mimeault et al., 2019, no reference to the lack of consensus at the PRV Meeting appears
at all while no reference is made to a minority of participants calling for the uncertainties to be raised
“one step higher”. Further, the Risk Estimation, Sources of Uncertainties and Conclusions sections in
Mimeault et al. 2019 make no mention of the “range of uncertainties” related to the overall
consequence assessment, only that uncertainties exist and “Conclusions of this risk assessment should
be reviewed as new research findings fill knowledge gaps". (Mimeault et al. 2019, pp. 36-37).
Significantly, neither report refers to the agreement, of all participants, that came out of the meeting
and that is recorded in the Proceedings, that “the range of uncertainties discussed for the
consequence assessment will be highlighted in the Science Advisory Report for transparency.”
Notable, neither report includes a table that provides a clear description of the range of uncertainties
related to the consequence assessment.
In the cases of both of these reports, the effect has been to minimize, if not entirely ignore, the fact
that a critical lack of consensus occurred at the PRV Meeting in respect to the uncertainty rankings
for the consequence assessment and the overall level of risk that PRV poses to wild sockeye salmon.
This lack of consensus, where a minority of scientists at the PRV Meeting concluded that there was a
“high uncertainty” that PRV in sockeye would only pose a negligible risk and that there is no

22

Canadian Science Advisory Secretariat (CSAS) policy on the principle of Consensus, http://www.dfo-mpo.gc.ca/csas-sccs/process-

processus/consensus-eng.html, accessed September 10, 2019.
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scientific evidence for the conclusion reached, is of great importance to the related question of
potential risk to wild salmon and ‘Namgis title and rights.
The fact that this information has been largely minimized, and in some cases omitted, from the final
CSAS reports produced from the PRV Meeting is further indication of the limitations to the existing
CSAS process to adequately inform DFO’s PRV Policy in a manner that supports DFO’s statutory and
common law obligations.
Taken together, the minimization and/or omission of reference to the lack of consensus in both
Science Advisory Reports for the PRV Risk Assessment; the late release of the Proceedings (months
after the 2019 Fraser River Sockeye / Discovery Islands CSAS Risk Assessment); and the lack of
issuance of a minority report to reflect the substantial differences of opinion of some members as to
the uncertainty ranking of the consequence assessment: these discretionary decisions of the Chair of
the CSAS process reflected in the final Science Advisory Reports for the PRV Risk Assessment
approved by DFO’s Regional Director of Science, amount to the very opposite of openness and
transparency. Any claims to consensus on the risk of PRV to wild sockeye appear to be misinformed,
while also misinforming to the reader.
The discrepancy between the Proceedings, the 2019 Fraser River Sockeye / Discovery Islands CSAS
Risk Assessment and Mimeault et al. 2019 is consistent with previously reported instances of serious
procedural flaws in the recent CSAS process related to PRV.
As we noted in our letter of March 29, 2019, shortly after DFO provided a press release23 on the CSAS
review (the PRV Meeting) claiming, that the CSAS panel had “reached a consensus that the risk to
Fraser River sockeye salmon due to PRV is minimal.” No reference is made to the failure of the PRV
Meeting to reach consensus on the uncertainty ratings of the meeting’s conclusions, while stating,
“The assessment follows the standard CSAS process, which is a robust and transparent peer-review
procedure that ensures meeting conclusions and final scientific advice are reached by expert
consensus.”

23

“Peer Review concludes Piscine Orthoreovirus transfer from Atlantic salmon farms poses minimal risk to wild Fraser River sockeye.”.

News provided by Fisheries and Oceans (DFO) Canada, Feb 07, 2019, 15:30 ET See https://www.newswire.ca/news-releases/peer-reviewconcludes-piscine-orthoreovirus-transfer-from-atlantic-salmon-farms-poses-minimal-risk-to-wild-fraser-river-sockeye-859533674.html.
Accessed September 15, 2019. The press release states, “The scientific experts who peer reviewed the data and risk assessment reached a
consensus that the risk to Fraser River sockeye salmon due to PRV is minimal. This is consistent with the conclusion of a 2015 CSAS
report.”
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Dr. John Werring, a member of the CSAS panel that was struck for the PRV Meeting, publicly
disputed this statement; he was quoted in the Campbell River Mirror stating that “no such consensus
exists”.
It was reported, similar to what we just received in the Proceedings, that Werring, a senior science
and policy adviser with the David Suzuki Foundation said,
The uncertainty is extremely high, and there’s no possible way that we can make any
conclusion about the impacts of this pathogen on wild salmon in British Columbia I don’t
think there’s a scientist out there that would argue otherwise.”
They’re uncertain about how long the virus lives, they’re uncertain about how far it spreads,
and they’re uncertain about the impact of PRV on other species of salmon,” said Werring, a
registered professional biologist with a master’s of science in animal resource ecology.24
As indicated by Dr. Werring and the discussion above, a consensus did not exist amongst the CSAS
panel in the case. We note that DFO's past practice of quashing internal dissent to ensure the analysis
DFO produced was favourable to industry, was integral to DFO’s mismanagement of the cod stocks
on the Atlantic coast which caused the permanent collapse of the Atlantic cod fishery (Canada House
of Commons 1997b).25 Given the well-documented decline in wild Pacific salmon stocks, 'Namgis is
extremely concerned that DFO is using the same tactics, which could precipitate a repetition of one
of the most unfortunate ecological disasters in history.
Further, when DFO met with 'Namgis on July 30, 2019, Carmel Lowe, DFO’s Pacific Regional
Director of Science, described the recent CSAS process for PRV as follows:
The meeting held in January brought together experts to analyse risks associated with PRV
available at that time and included diverse participants in that moment in time to inform
decisions.
We do not defend any one particular paper or scientist, we use advice from diverse
participants in the processes, addressing questions needed to address management issues.

24

February 8, 2019 Campbell River Mirror. It can also be found here: https://www.campbellrivermirror.com/news/dissenter-from-groupof-scientific-experts-calls-foul-on- dfo-says-effects-of-fish-farm-virus-extremely-uncertain/.
25

Canada. House of Commons 1997b. Standing Committee on Fisheries and Oceans. Transcript of Evidence, 9 December; Canada. House of

Commons 1998a. Standing Committee on Fisheries and Oceans. Transcript of Evidence, 5 February; December Cameron, Silver Donald.
1998. Why Aren't Heads Rolling? Globe and Mail, 20 January. See also Brubaker, Elizabeth. "Unnatural Disaster: How Politics Destroyed
Canada's Atlantic Ground fisheries" in Political Environmentalism: Going Behind the Green Curtain, edited by Terry L. Anderson, Hoover
Institution Pres, 2000.

110

That is why we are not bringing experts to defend a particular paper – DFO is making its
decisions based on consensus advice, not one particular paper.
It (the consensus advice) is specific to that moment in time and what we know about the
issue.
We acknowledge that when relevant information becomes available it is time to revisit the
advice.
This representation of the CSAS process and DFO’s decision-making as based on “consensus advice”
echoes the press release provided by DFO in February 2019, which said that the PRV Meeting had
“reached a consensus that the risk to Fraser River sockeye salmon due to PRV is minimal.” DFO’s
misrepresentation of there being a “consensus” on the risk of PRV, a position DFO presented again at
the July 30 meeting, again demonstrates a lack of transparency and apparent lack of good faith in
communicating to ‘Namgis about the CSAS process itself, as well as a continued suppression of the
true outcome (i.e., a lack of consensus).
On September 9, 2019 'Namgis informed DFO of this substantial error by omission in Mimeault et al.,
2019 and requested that DFO direct CSAS to issue a written correction notice that rectifies the
omission of this information. By the date of this submission, ‘Namgis has not received a response from
DFO on whether they will require CSAS to issue a correction to the Mimeault et al., 2019 SAR.

4.2.9

CSAS Cannot be Equated with an Open Scientific, Peer-Reviewed Process

In summary, the CSAS process conducted for PRV to date fails to meet the test of an open, peerreviewed process. The key limitations of this process include:
Client-directed (management-directed) frame of inquiry.
Top-down and controlled process.
Omission of contrary information from final reports.
DFO selection of participants to in order to ensure dissenting voices would be in the
minority.

4.2.10

Conclusion

By assuming a consensus of its consequence assessment for the PRV risk assessment (Mimeault et al.
2019), the CSAS process has laid the groundwork for the overall PRV Policy to improperly ignore the
potential severity of effects of incremental adverse effects when added onto existing historical effects,
i.e., that incremental effects of PRV affecting the survival of already highly endangered salmon stocks
within ‘Namgis territory. Although DFO fully acknowledges the threatened condition of salmon
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populations with ‘Namgis territory (and other areas of BC), this factor has not been considered in the
2019 Fraser River Sockeye / Discovery Islands CSAS Risk Assessment.
The debate about the level of uncertainty re: the magnitude of potential consequence of PRV
infection in wild Pacific salmon stocks, is critically important to understanding the potential of
adverse effects on the already extremely impacted the ‘Namgis fishery, where even a “low” potential
impact on threatened local salmon stocks within ‘Namgis Territory represents a potentially “severe”
adverse impact on both the survival of local salmon stocks and ‘Namgis fishing right. The CSAS
process has effectively silenced this debate from occurring.
For the reasons described above in this section, DFO cannot rely on the 2019 Fraser River Sockeye /
Discovery Islands Risk Assessment to determine that PRV is of negligible risk to all species of wild
Pacific salmon in British Columbia or the vulnerable populations of wild Pacific salmon in 'Namgis
Territory that ‘Namgis relies on to exercise its Aboriginal title and rights.

4.3

INTERIM FRAMEWORK FOR AQUACULTURE RISK MANAGEMENT (FARM)

As a cornerstone of DFO’s reconsideration of its PRV Policy, the DFO has proposed the Interim
Framework for Aquaculture Risk Management (or “FARM”) to address the potential risks posed to
‘Namgis’ fishery and fishing rights by the movement of PRV-infected fish into open-pen fish farms.
From ‘Namgis’ perspective, numerous critical gaps and limitations in the FARM prevent this policy
framework from achieving its stated goal of:
“Ensuring the sustainable management of fisheries resources is supported through a well-defined risk
management framework, one with a clear understanding of unacceptable harm, embraces the
precautionary approach where uncertainty and risk of serious impacts exists, and clearly
communicates underlying policies, management objectives and decisions.26”
This “new” policy is in fact largely a re-hash of existing policy documents, hastily re-assembled into a
collage of policy proposals that together not only fall far short from the standards of completeness,
consistency and internal coherence that is required of any policy document, but also fail to generate a
risk management framework capable of addressing the risks that PRV poses to ‘Namgis rights and
title. To be clear: there is no meaningful reconsideration of DFO Aquaculture policy being proposed
in the FARM. FARM is a policy designed to maintain ‘business as usual’ on fish farms while

26

DFO. Framework for Aquaculture Risk Management, June 4, 2019., p. 2
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stubbornly ignoring the concerns raised by ‘Namgis and others since before the 2015 Morton
decision.
In effect, the FARM prioritizes the interests of the fish farm industry over the interests of First
Nations and the core mandate of DFO under the Fisheries Act. This was made explicit in the first
draft of the FARM provided to 'Namgis, which said:
The overarching departmental aquaculture management objective is to create the conditions for a
successful and sustainable aquaculture industry across Canada. Within the overall objective, the
Department's goal for aquaculture is to ensure that fish and their habitats are protected using
avoidance, mitigation, monitoring, compliance and remediation approaches that are aligned to the
potential risk to the environment (page 3 of the Draft FARM provided for the May 15, 2019 meeting,
underlining added).
Tellingly, but unsurprisingly, DFO has subordinated its core mandate as embodied by the Fisheries

Act, and confirmed in case law stretching back to 1882 - the protection and conservation of fish and
fish and fish habitat - as a subsidiary objective underneath is self-stated departmental goal of ensuring
the aquaculture industry is successful. Although this text had been replaced in subsequent drafts of
the FARM, as the discussion below demonstrates, the DFO intention to enable the aquaculture
industry at the expense of its mandate to protect and conserve fish has not.
It appears that DFO does not wish to heed messages that one former BC Supreme Court judge and
two Federal Court judges have delivered to it three times in the last seven years:

[187] Subsequent to the effecting of the Wild Salmon Policy, the Cohen Commission
issued its report. As noted by Justice Rennie in Morton 2015,
[19] I note, parenthetically, that there is a context to this issue. In 2012, the Honourable
Justice Cohen submitted his final report from the Commission of Inquiry into the Decline
of Sockeye Salmon in the Fraser River. The Commission of Inquiry began its work in
2009, the year in which the Fraser River Sockeye fishery had experienced its lowest
return since the 1940s. The Government of Canada sought to identify the reasons for the
decline and to determine whether changes were needed to fisheries management polices
(Canada, Commission of Inquiry into the Decline of Sockeye Salmon in the Fraser River,
The Uncertain Future of Fraser River Sockeye (2012, vol. 3 at 2). Significantly, Justice
Cohen found that there is some risk posed to wild sockeye salmon from diseases on fish
farms and ensuring the health of wild stocks should be “DFO’s number one priority in
conducting fish health work” (Cohen Commission vol. 2 at 113 and vol. 1 at 474) (Morton
2019, quoting Morton 2015, quoting the Cohen Commission; emphasis added).
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In this section, the key inadequacies of the FARM are described and remedies proposed. The key
gaps and deficiencies of the FARM include the failure to consider and properly incorporate the
following:
Aboriginal rights and the Crown’s legal duty to consult on potential adverse impacts;
Federal commitments under the United Nations Declaration on the Rights of Indigenous
Peoples;
Federal Principles respecting the Government of Canada's relationship with Indigenous
peoples;
Amended Fisheries Act requirements under subsection 2.4 that require consideration of
Indigenous Knowledge in decision-making; and
Appropriate application of the Precautionary Principle to decision-making.

4.3.1

Failure to consider Aboriginal rights

The FARM does not incorporate direction to DFO decision-makers that the Crown’s legal obligation
consult and accommodate is triggered where and when contemplated Crown conduct has the
potential to adversely impact potential, asserted or established Aboriginal or treaty rights.27 The case
law confirms that the duty to consult is triggered by potential adverse effects. With respect to the risk
posed by PRV, Morton 2019 confirmed the duty was triggered:
[314] I will first address the Minister’s argument that there was no duty to consult because the
Minister has already determined that the risk of adverse impacts to ‘Namgis’ rights as the result of the
PRV Policy Decision is low and that ‘Namgis has not established a novel risk which would alter that
determination or warrant revisiting it.
[315] In Rio Tinto, the Supreme Court stated as follows:

[45] The third element of a duty to consult is the possibility that the Crown conduct may
affect the Aboriginal claim or right. The claimant must show a causal relationship
between the proposed government conduct or decision and a potential for adverse

27

According to the Crown-Indigenous Relations and Northern Affairs Canada (CIRNAC), “Government of Canada departments and

agencies are responsible for understanding how and when their activities could have an adverse impact on Aboriginal and treaty rights.”
(See https://www.aadnc-aandc.gc.ca/eng/1331832510888/1331832636303)
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impacts on pending Aboriginal claims or rights. Past wrongs, including previous breaches
of the duty to consult, do not suffice.
[46] Again, a generous, purposive approach to this element is in order, given that the
doctrine’s purpose, as stated by Newman, is “to recognize that actions affecting unproven
Aboriginal title or rights or treaty rights can have irreversible effects that are not in
keeping with the honour of the Crown” (p. 30, citing Haida Nation, at paras. 27 and
33). Mere speculative impacts, however, will not suffice. As stated in R. v. Douglas, 2007
BCCA 265 (CanLII), 278 D.L.R. (4th) 653, at para. 44, there must an “appreciable adverse
effect on the First Nations’ ability to exercise their aboriginal right”. The adverse effect
must be on the future exercise of the right itself; an adverse effect on a First Nation’s
future negotiating position does not suffice.
[47] Adverse impacts extend to any effect that may prejudice a pending Aboriginal claim
or right. Often the adverse effects are physical in nature. However, as discussed in
connection with what constitutes Crown conduct, high-level management decisions or
structural changes to the resource’s management may also adversely affect Aboriginal
claims or rights even if these decisions have no “immediate impact on lands and
resources”: Woodward, at p. 5-41. This is because such structural changes to the
resource’s management may set the stage for further decisions that will have
a direct adverse impact on land and resources. For example, a contract that transfers
power over a resource from the Crown to a private party may remove or reduce the
Crown’s power to ensure that the resource is developed in a way that respects Aboriginal
interests in accordance with the honour of the Crown. The Aboriginal people would thus
effectively lose or find diminished their constitutional right to have their interests
considered in development decisions. This is an adverse impact: see Haida Nation, at
paras. 72-73.
[316] This would not seem to require the level of certainty that the Minister suggests, being
that ‘Namgis must establish that PRV will potentially have an adverse impact on ‘Namgis’
Aboriginal rights. Further, while the Minister submits that DFO has determined, based on its
assessment of the science, that PRV and HSMI pose a low risk to wild salmon and, therefore,
to ‘Namgis’ rights, in my view, it does not follow that this is a basis for refusing to consult
when that risk assessment is what has given rise to the request to do so.
Hence, definitive proof of a potential impact is not required in order for the duty to consult to be
triggered; the potential for an impact is sufficient. In cases of uncertainty, the FARM should also
require DFO officials to seek out the views of potentially impacted Indigenous groups, in this case the

115

‘‘Namgis, regarding whether a particular Crown conduct may have the potential to adversely affect
rights and interests, and if it does, the potential severity of those impacts.
The FARM does not refer to the Crown’s legal obligation to consult with and accommodate affected
Indigenous Nations in relation to its risk management approach, nor does it acknowledge Aboriginal
rights as defined by section 35 of the Constitution Act, 1982.28 The failure of the FARM, and the new
interim PRV Policy as a whole, to include any reference to the Crown’s legal duty to consult and
accommodate, let alone to integrate the duty into the key framework document, is troubling and
indicative of a lack of awareness or concern about the crucial importance of taking precautionary
measures to protect endangered wild salmon stocks and ‘Namgis Aboriginal rights, both of which are
intricately intertwined.
Furthermore, it points to the elephant in the room. The entire consultation process currently
underway between ‘Namgis and DFO is supposed to address the potential adverse effects of the PRV
Policy on its rights and title. However, the overarching framework for the PRV Policy ignores the
priority that must be given, by law, to a First Nation’s constitutionally-protected right to fish, versus
the non-priority and regulated privilege given by the Crown for a company to operate a fish farm and
the associated privilege to then introduce an exotic, foreign species of fish into marine waters.
Specifically, as a policy tool the FARM does not offer any guidance on how the Crown’s duty to
consult and accommodate is connected to the risks posed by the introduction of farmed salmon
smolts into the marine environment where PRV-1 may be transmitted from farmed salmon to wild
fish stock. This omission is consistent with the FARM’s apparent disregard for the 2005 Wild Salmon
Policy29 that identifies, as its second Principle after conservation, “Honour obligations to First
Nations”, and describes how the policy should be consistent with the legal duty to consult and
accommodate “when making a decision that might adversely affect rights or title.” Ironically, the
FARM cites the Wild Salmon Policy as a source. The FARM is therefore a policy framework at odds

28

For example, see Figure 1: Framework for Aquaculture Risk Management on page 6 of the document that summarizes that FARM

process.. Absence of consultation in this diagram represents an absence throughout the framework and any associated future policies and
plans. The FARM does note that, “The effectiveness of the FARM requires continuous communication and feedback” (p. 7) but does not
include or describe a role for Indigenous Communities as part of this communication and feedback. If the FARM is intended to provide a
“structured and transparent process” (p.19) to conduct and communicate the assessment of risk from aquaculture activities, it must include
guidelines for how risk assessment will be communicated out to Indigenous rights holders, or how risk assessment would be done through
collaboration with those rights holders.
29

The 2005 Wild Salmon Policy is referenced in the FARM (footnote 3) and therefore would seem to be, at least in part, interconnected

with the FARM insofar as the FARM purports to be consistent with the Sustainable Fisheries Framework which provides for “ensuring
Canadian fisheries are managed in a manner which supports conservation and sustainable use of fisheries resources.”
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with DFO’s own current policy standards and legal and constitutional requirements related to the
protection of Indigenous rights.

4.3.2

Failure to Integrate the United Nations Declaration on the Rights of Indigenous
Peoples

The FARM does not mention the United Nations Declaration on the Rights of Indigenous Peoples
(“the UN Declaration”) or the federal government’s commitment to advancing reconciliation with
Indigenous peoples. Canada has committed to a, “renewed, nation-to-nation relationship with
Indigenous peoples based on recognition of rights, respect, co-operation and partnership, and rooted
in the principles of the United Nations Declaration on the Rights of Indigenous Peoples.”30 In
November 2015, the Prime Minister issued mandate letters to ministers, which included a request to
implement the UN Declaration.31 Specifically, the mandate letter to the Minister of Fisheries Oceans
and Canadian Coast Guard noted that, “It is time for a renewed, nation-to-nation relationship with
Indigenous Peoples, based on recognition of rights, respect, co-operation, and partnership,” and that a
top priority for the Minister is to, “…use scientific evidence, traditional Indigenous knowledge, and
the precautionary principle, and take into account climate change, when making decisions affecting
fish stocks and ecosystem management.”32 The priority of advancing reconciliation is even reflected
in DFO’s 2019-20 plan that states that the Department plans to, “continue to improve our relationship
with and outcomes for Indigenous peoples through negotiations, and our reviewed and updated
Indigenous commercial and collaborative fisheries programs.”33 Yet, it is difficult to see how this
could be accomplished through a policy framework that doesn’t even acknowledge Canada’s and the
Minister’s objectives of advancing reconciliation with First Nations.

4.3.3

Failure to reflect the principles respecting the Government of Canada's relationship
with Indigenous peoples

The Department of Justice Canada (2018) released ten (10) principles to facilitate the decolonization
of Canadian laws and policy.34 Federal Principle #6 explicitly combines both the requirements of the

30

CIRNAC. 2017. “United Nations Declaration on the Rights of Indigenous Peoples” Available at: https://www.aadnc-

aandc.gc.ca/eng/1309374407406/1309374458958
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CIRNAC. 2017.
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Justin Trudeau, Prime Minister of Canada. 2015. “Minister of Fisheries, Oceans and the Canadian Coast Guard Mandate Letter” Available

at: https://pm.gc.ca/en/mandate-letters/minister-fisheries-oceans-and-canadian-coast-guard-mandate-letter
33

See Para 6 Department of Fisheries and Oceans Canada (DFO). 2019. “Departmental Plan 2019-20” Available at: http://www.dfo-

mpo.gc.ca/rpp/2019-20/dp-eng.html
34

Department of Justice Canada. 2018. “Principles respecting the Government of Canada's relationship with Indigenous peoples” Available

at: https://www.justice.gc.ca/eng/csj-sjc/principles-principes.html
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duty to consult and the UN Declaration and contemplates a relationship with Indigenous Nations
where their Free Prior and Informed Consent is required before any Crown actions are proposed that
might impact rights. 35 The FARM does not describe or include practices in keeping with this, just as
it does not outline or propose opportunities for cooperation or partnership with Indigenous groups
for risk identification and management for aquaculture. The FARM does not provide mechanisms to
seek consensus with Indigenous groups, nor does it provide a clear path for even engaging Indigenous
Groups. Overall, a key concern for ‘Namgis is that there appears to be no seat at the aquaculture
decision-making table for Indigenous groups engaged in a rights-based fishery. Policies, such as the
FARM, that do not actively incorporate Indigenous groups in the decision-making process ultimately
contradict the expectations of the UN Declaration and the Principles for policy provided by the
Department of Justice Canada, and the critical implications that aquaculture may have on priority
Aboriginal rights as expressed through wild salmon fishing.

4.3.4

New Fisheries Act amendments require consideration of Indigenous Knowledge

The FARM does not adequately describe how or to what degree Indigenous Knowledge (“IK”) will be
considered in the framework. Figure 1: Framework for Aquaculture Risk Management (p.6), which
provides an overview of the FARM, does not include consideration of IK even though this should be
central to the Framework. This approach is inconsistent with new federal legislation and the
decision-making approach that DFO has indicated will be taken by the Regional Director General
through this PRV Policy reconsideration. The FARM does note that,“objectives are driven by
legislation, intergovernmental and international agreements, and considers ecological knowledge,
cultural and societal values, economic goals, and are informed by Indigenous Knowledge (IK) and
other local knowledge” (p.4). While consideration of IK is mentioned, how it will be gathered,
considered and to what extent is not explained. For example, IK is rarely mentioned in the body of
the document and decision-making appears to exclusively rely upon science for risk assessment and
decision-making. Furthermore, relevance of Indigenous knowledge should not stop at the
“Objectives” step of the Framework but should instead carry through every step of the process. In
general, all six (6) of the major elements for DFO’s approach laid out in the FARM (Objectives, Issue
Identification, scientific Advice and Scientific Risk Assessments, Risk Analysis, Risk Management,
and Monitoring and Evaluation) lack clarity on the meaningful consideration of IK.
The inadequate inclusion of the consideration of IK in the FARM is also in contradiction to the
ministerial mandate for reconciliation described above, and to new requirements described in Bill C-

35

Principle #6: The Government of Canada recognizes that meaningful engagement with Indigenous peoples aims to secure their free, prior,

and informed consent when Canada proposes to take actions which impact them and their rights, including their lands, territories and
resources.
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68 Amendments to the Fisheries Act. The 2019 Amendment to the Fisheries Act includes clauses
such as 2.5 which requires consideration of Indigenous Knowledge by the Minister:
2.5 Except as otherwise provided in this Act, when making a decision under this Act, the
Minister may consider, among other things,
(a) the application of a precautionary approach and an ecosystem approach;
(b) the sustainability of fisheries;
(d) Indigenous knowledge of the Indigenous peoples of Canada that has been provided to
the Minister [emphasis added];
The FARM should reflect the requirement to consider IK as per the new Fisheries Act. Requirements
for the consideration of IK are also included in the DFO Department Plan for 2019-20:
In support of the mandate commitment to use scientific evidence, traditional Indigenous
knowledge, and the precautionary principle, and take into account climate change, when
making decisions affecting fish stocks and ecosystems management, the Department’s
scientists will continue to conduct research and monitoring to produce scientific data,
products, services, and peer-reviewed advice that are essential for evidence-based
decision-making and the development of policy, regulations, and standards.36
In addition to this clear department objective, ‘Namgis is aware that there have been recent federal
efforts towards the development of an interdepartmental policy framework on Indigenous
Knowledge.37 Hence, DFO must revise the FARM so that it falls into alignment with the new

Fisheries Act and current DFO priorities.
4.3.5

The Precautionary Principle and the FARM

In Morton 2019, the Court expressly said that the Precautionary Principle implies a reversal of the
burden of proof – in other words, it is the obligation of DFO and the PRV Policy (or any subsequent
policy or framework) to prove with full certainty that no harm will result to wild salmon stocks.
However, the FARM, paying only lip service to the Precautionary Principle, heavily relies on
mitigation and adaptive management in order to maintain a “business as usual” approach to
aquaculture management, i.e., where actions are authorized despite knowledge of the potential for
adverse effects and an absence of scientific knowledge about the potential likelihood or severity of
the effects of these decisions. This approach has deviated from the federal government’s general
36

DFO. 2019. Para 20.
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EC Task Team. 2019. “Discussion Paper: Indigenous knowledge policy framework for proposed project reviews and regulatory decisions”

Available at: https://letstalkindigenousknowledge.ca/indigenous-knowledge-policy-framework-for-proposed-project-reviews-andregulatory-decisions
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policy statement, A Framework for the Application of Precaution in Science-based Decision Making

about Risk.38
4.3.6

The Precautionary Principle and Uncertainty

The FARM does not adequately deal with uncertainty in determining risk and therefore has not
demonstrably adopted the Precautionary Principle it claims to adhere to. In the FARM, risk has not
been adequately discussed as a function of uncertainty itself (see Chapter 2 Figures 1 through 2 b).
Rather “level of risk” has been described primarily as a function of the likelihood (i.e., probability) of
a potential impact occurring combined with the magnitude of consequence of that impact if it were
to occur (“Risk Matrices”).
Risk models provided in the FARM do not adequately incorporate uncertainty. Figures such as
Chapter 2 Figure 1: Scale of precautionary measures associated with risk, do not include consideration
of uncertainty. Without room for characterization of predicted likelihood and consequence, the “risk”
chart does not adequately determine risk. It is ‘Namgis’ understanding that the higher the uncertainty
about what the likelihood and consequence of a potential impact is, the greater the risk.
Chapter 2, Figures 2a and 2b (p.13), do attempt to address uncertainty. However, how the scale of
uncertainty associated with Risk Estimation was calculated before and after precautionary measures
are applied is unclear. Where you center such a scale should be a function of certainty, and where
there is high uncertainty, the Precautionary Principle dictates that the centering of risk should
always be biased higher. Figure 2b does not take this approach and instead places the “range of risk”
at a level of moderate risk and misleadingly suggests that when “precautionary measures” are applied,
the “range of risk” is reduced to a readily estimated target zone. This misplaced optimism biases the
FARM’s risk characterization tool toward a lower level of risk than reality may likely dictate. The
result is that the FARM is biased towards assessments that are favourable to fish farm industry and
which underestimate the potential impacts to wild Pacific salmon and First Nations. This bias is
consistent with DFO's self-stated prioritization of a "successful" fish farm industry over its mandate to
protect and conserve fish.
In its failure to adequately account for uncertainty in its risk calculations, the FARM places
undeserved confidence in the DFO’s ability to address uncertainty. The FARM does not recognize
that where dynamics are complex, DFO may not have the capacity to adequately predict outcomes
and prescribe “precautionary” measures.” For example, allowing salmon farms to release pathogens

38

The policy contains the following assertion concerning the precautionary Principle: “In circumstances where there is a potential for

imminent harm, it may be appropriate to make decisions and implement precautionary measures in the near term, with an understanding
that close monitoring would occur to assess the effectiveness of the measures in addressing risk and overall impacts.”
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into the marine environment unleashes a broad spectrum of biological processes including
amplification, mutation triggered by intensive monoculture, infection and replication in unexpected
wild fish species, and capacity to spread via marine currents in an infective state. DFO cannot claim
the capacity to predict the outcome of these dynamics with any level of confidence. In such cases,
avoidance may be the only viable or most beneficial risk-reduction strategy.

4.3.7

The Precautionary Principle and Mitigation

The FARM places undue focus on mitigation for resolving risk without recognizing limitations in
efficacy or acknowledging avoidance as a viable action. In discussing the Precautionary Principle
(p.8), the FARM does not acknowledge that in certain cases mitigation measures may not prove
effective in reducing risk. As such, no consideration has been given to the differing degrees of
uncertainty associated with various proposed forms of mitigation or “precautionary measures”. In
relation to this, undue confidence is also placed on existing programs. ‘Namgis is also concerned with
the language on p. 13 of the FARM that, “Consideration will be given to existing or proposed
precautionary measures for other purposes that mitigate the need for further measures”. This
language suggests that additional measures may not be considered where DFO views existing
programs and measures are functioning to support a Conservation Unit. FARM is therefore heavily
weighted towards reliance on mitigation measures – tested and untested, proven and speculative – as
a way to achieve project approvals while maintaining the pretense of executing a precautionary
approach.
This emphasis on mitigation is inconsistent with Morton (2015), which found that the Minister must
satisfy the statutory preconditions of s. 56 of the FGRs before issuing a licence because once the fish
are in the open-net pens, the risks are engaged (Morton 2019, paras. 54, 93). Thus, through its almost
exclusive emphasis on mitigation, the FARM attempts to circumvent the statutory requirements of s.
56 of the FGRs.
FARM has not included “avoidance” as an alternative to mitigation where Risks are High. In no
instance in the FARM is consideration given to the possibility that avoidance of a Crown action (e.g.,
non-issuance of a permit) would be the only appropriate or effective method to exercise the
precautionary principle. Language throughout the FARM indeed supports the opposite, a heavy to
exclusive reliance on “[mitigation] measures”. Examples include:
“If errors and uncertainties are thought to increase the risk then precautionary measures may
be employed” (p.12, emphasis added)
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“The specific environment and activity will determine which stressor-effect linkages exist,
and what mitigation measures can be used to effectively and sustainably “break” or lessen the
stressor-effect linkages”(p.16, emphasis added).
“The introduction of pathogens or pests is evaluated at the operational stage, primarily by the
Introductions and Transfers Committees (ITC). Conditions of licence (either provincial,
territorial, or federal) outline mitigation measures for the management of the abundance of
pathogens or pests.”(p.18, emphasis added)

These statements imply mitigation as the only recourse, and do not include or consider avoidance
through a decision to not proceed as a viable solution. Overall, the implicit message in the FARM is
that projects will be approved regardless, and therefore mitigation measures are the primary (if not
only) means for addressing uncertainty and risk.

4.3.8

The Precautionary Principle and Adaptive Management

By emphasizing adaptive management, the FARM has adopted a reactive management approach
rather than a proactive and precautionary risk management approach. Several sections throughout
the draft policy appear to condone an implied practice of “reactive” risk management. Nowhere is this
greater that in the final paragraph on page 22 (Chapter 3, Overview of the Aquaculture Pathways of
Effects Tool for Assessing Aquaculture Impacts; Operational Performance Monitoring, Thresholds
and Reporting Requirements) where it is openly stated that:
“The data collection as part of operational performance monitoring… can inform adaptive
management approaches for aquaculture… [and]… permit the evaluation of the validity of the
assumption and estimations made during the pre-site assessment and the efficacy of site-specific
mitigation measures in protecting fish and fish habitat.” (p. 22).
Because adaptive management is inherently reactive and implementable only after a problem has
been encountered/recorded, it is not always effective and therefore frequently at odds with the
precautionary principle. The risk of a disease outbreak, with untold implications on threatened wild
Pacific salmon populations that ‘Namgis relies upon for its rights and title is simply too high for it to
be deferred to a vague, yet to be defined adaptive management regime.
Once projects are approved, stated and unstated assumptions implied in the FARM suggest that DFO
would prefer, rather withholding any approvals until levels of risk are adequately understood to
ensure the protection of wild fish stocks, to instead rely upon operational performance monitoring, or
apply “adaptive management approaches” in the hope that additional measures would address
shortcomings in previously prescribed mitigation. From ‘Namgis’ perspective, this is not an example
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of the effective application of precautionary principle. It is more likely to be a recipe for disaster; and
not a disaster that could not be predicted, but rather one that could be avoided but was not due to the
failure of DFO to properly apply the Precautionary Principle. Overall, substantive revisions need to
be made in order for the FARM to reflect the departmental commitment to a precautionary approach.
As the Federal Court explained in Morton 2015, s. 56 imposes statutory preconditions that fetter the
Minister’s discretion (para. 54) and imposes a “clear legal obligation … that there be no transfers if
the fish have diseases or disease agents that may be harmful to the protection and conservation of
fish” (para. 93; original italics). It also requires that transfers “will not have an adverse effect on the
stock size of fish or the genetic characteristics of fish or fish stocks” (para. 84; underlining added).
Sub-sections 56(b) and (c) require not just an assessment of the cohort to be transferred, but the
current status and health of fish stocks at the time (Morton 2019, para. 184). The Minister must
satisfy those obligations before issuing the licence: once the fish are in the water, the “associated risks
[are] engaged” (Morton 2015, para. 93).
The Federal Court recognized s. 56 of the FGRs as a regulatory requirement that was consistent with
the Precautionary Principle's requirement to anticipate, attack and prevent the risk of environmental
harm, not reaction to harm that has already occurred.
DFO’s consultation on “fish health” was almost exclusively focused on the licence conditions
governing the health of the farmed fish, not wild fish. ‘Namgis is concerned about the impacts to the
wild fish upon which it relies, not farmed fish. In Morton 2015, the Court invalidated licence
conditions allowing transfers because they were directed at the health of the farmed fish and had no
nexus to the Minister’s duty to protect wild fish under s. 56 of the FGRs (Morton 2015, paras. 62-66).
Aquaculture licence conditions and associated health management plans are similarly directed to fish
husbandry, not protecting wild fish. Notably, the health management plan attached to aquaculture
licences has a section entitled “Keeping Pathogens Out” (of the fish farm) and a focus on preventing
disease from spreading within and between facilities and between age classes. Where the health
management plan does address wild fish health, it is in response to emergencies. Section 56 of the
FGRs is aimed at preventing risks becoming emergencies; if a fish health emergency occurs the
impact to wild fisheries will have already occurred (Morton 2015, para. 93). The fundamental flaw
with the FARM's reliance on adaptive and mitigative measures is that no such measures currently
exist in the regulatory or licencing regime for aquaculture, and more importantly, they cannot be put
in place. Open-net pens cannot contain viruses shed from farmed fish and there is no vaccine for
PRV.
Morton 2015 and Morton 2019 confirm that the precautionary principle and s. 56 of the FGRs require
the Minister to anticipate, attack and prevent the risk of environmental harm before it occurs, even
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when the probability and magnitude of that risk is uncertain. This requires the Minister to not issue
licences under s. 56 when a disease agent may be harmful to the protection and conservation of fish.
By prioritizing mitigation over avoidance, as reflected in the FARM, DFO does not conform to the
legal requirements of s. 56 of the FGRs. The prioritization of mitigation is not an acceptable
approach, nor is it acceptable to dismiss a potential impact where data is limited. It is also illogical. If
DFO is relying on mitigation, then the action it is approving must have the potential of being harmful
to the protection and conservation of fish and be contrary to s. 56(b).

4.3.9

Conclusion

As written, the FARM fails on the following counts:
Failure to adhere to the precautionary principle: failure to recognize uncertainty and
incorporate it into the risk assessment; failure to err on the side of caution.
Failure to build in consultation or consideration of impacts to Aboriginal rights. Nowhere in
the document is this mentioned. No process for assessing impacts to rights.
Failure to provide guidance for meaningful engagement or the seeking of consensus through
the Free, Prior, and Informed Consent of Indigenous Groups; absence of mention of the
Crown’s duty to consult; no following of requirements under the United Nations Declaration
on the Rights of Indigenous Peoples ("UNDRIP"), Department of Justice Canada’s Principles,
and DFO Operational plans.
Failure to include provisions or guidance for the meaningful inclusion and consideration of
Indigenous Knowledge.

In addition, it appears that the FARM is still a work in progress, with the required materials for actual
implementation deferred to development at some future date. The FARM itself does not provide clear
operational guidance on how it will be implemented, does not include guidance for implanting the
duty to consult, the U and other reconciliation requirements and in some cases is quite vague in what
it means by the application of the precautionary principle in cases where decision-making will occur.
It also relies on several external, pre-existing documents for the many substantial aspects of approach,
particularly in relation to implementation, e.g., Pathways of Effects, Risk Assessment and
Management etc. On pages 8-9, the FARM lists seven (7) additional policy documents and assessment
tools that have yet to be developed in order to implement the FARM. In addition, on page 19 it is
stated, “As part of the implementation of the FARM, new policies and more formal risk management
strategies will be developed…”. ‘Namgis is concerned that DFO may not yet have provided all the
pieces of the policy in place that would be necessary to inform a meaningful dialogue about what the
policy will look like in practice. To correct these deficiencies, ‘Namgis provides recommendations in
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the following sections to address information gaps, identification of impacts to rights, and required
accommodations.

Summary of Gaps, Risks and Potential Impacts
Information gaps
There is no clear process for First Nations participation in the decision-making process (i.e.,
ITC process)
FARM is missing implementation guidance
FARM is missing guidance on the consideration of IK
FARM is missing guidance on UNDRIP and engagement with Indigenous Groups
FARM is missing details on the Crown’s obligation to the duty to consult and accommodate

Key risks and potential impacts
Impacts on Aboriginal rights-holders imposed without consultation
Failure to advance reconciliation with ‘Namgis
Failure to implement the UN Declaration
Failure meeting the Federal Principles
Failure to meet the legislative requirements under sub-sections 2.5(d) and 2.5(e) of the

Fisheries Act, 2019 requiring Indigenous knowledge and community knowledge to be
considered in the Minister’s decision-making

Necessary accommodations
Integrate the duty to consult into the FARM.
A new chapter for the draft FARM to be drafted in collaboration with ‘Namgis that sets out
consultation/accommodation requirements associated with federal aquaculture decisionmaking.
To meet the ministerial mandate the FARM needs to be revised to incorporate the principles
of the UN Declaration and advance reconciliation.
‘Namgis encourages DFO to take into consideration the findings of the Federal team
developing a framework for the consideration of Indigenous Knowledge in revising the
FARM and other policies.
Guidance developed requiring the evaluation of all potential measures existing or proposed
according to the unique circumstance of the potential impact. The FARM does recognize that,
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“…it is important that site specific attributes and anticipated ecosystem changes (in addition
to specific aquaculture stressors), like climate change, be incorporated into the assessment of
effects and the evaluation of the efficacy of potential mitigation measures” (p. 15, emphasis
added). ‘Namgis would like to see in the required revisions to the FARM, this
requirement/perspective for evaluating measures carried through to all decision-making.
Revisions are required in order for the FARM to recognize that risk is a function of the degree
of knowledge and certainty in what is known about the condition of involved species and
potential magnitude, extent, duration, etc. of the impact. Where less is known about the
potential severity of an impact, there needs to be an assumption of greater risk.
DFO must revise the FARM so that it falls into alignment with the new Fisheries Act and
current DFO priorities specific to consideration of Indigenous Knowledge in DFO decisionmaking processes.

4.4
4.4.1

INTERIM RISK-BASED APPROACH ON THE MOVEMENT OF LIVE FISH UNDER
SECTION 56 OF THE FISHERY (GENERAL) REGULATIONS
Overview of Operational Policy for decisions on the movement of live fish under
Section 56 of the FGRs

This section discusses the interim Risk-based approach on the movement of live fish under section 56

of the Fishery (General) Regulations (“Movement of Live Fish Decision Policy” or “MLFD Policy”)
and two related operational policy tools:
F(G)R Section 56 Assessment of the transfer of fish (in British Columbia) (“Decision
Template”); and
FGR s.56 Disease Agent Assessment Form for PRV-1 (“DAA Form”).

All three components, combined into a single operational unit, constitute DFO’s operational decisionmaking policy governing the movement of live fish under Section 56, referred to below as the Section
56 Decision Policy”). Consideration of how all three components of the Section 56 Decision Policy
work together reveals the central importance of the CSAS process and its reports in defining both the
likelihood and potential magnitude of impacts related to PRV, or any other pathogen.

4.4.2

Movement of Live Fish Decision Policy

The MLFD Policy is structured to be only relevant to decision-making if CSAS reports indicate that
an infectious agent, such as PRV, has the potential to cause a disease in fish, such as HSMI. If the
CSAS process were to conclude that an infectious agent, (e.g., a virus), does not have the potential to
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cause disease in fish, the risk-assessment component of the policy ceases to be relevant as the
infectious agent is deemed to be harmless. It is ‘Namgis’ contention that the proposed PRV Policy has
largely been designed to rely upon the entrenched position of DFO management – in face of scientific
evidence to the contrary – that this is no risk of harm posed to wild salmon stocks by PRV. This
assumption has led to the operational policy being very weak to non-existent in regard to practitioner
guidance for addressing risk and uncertainty in decision-making where residual risk is deemed to be
more than a negligible level.

MLFD Policy is missing practitioner’s guidance for implementation of Section 56
DFO has informed ‘Namgis that the practitioner’s guidance on how to interpret Section 56,
referenced in subsection 3.4, Risk Management of the MLFD Policy as, Guidelines on the

Interpretation and Application of Section 56 of the Fishery General Regulations (“Section 56
Guidance”), has yet to be developed. The Section 56 Guidance is identified in the MLFD Policy as
essential for guiding practitioners in situations where “residual risk” related to PRV-infected farmed
salmon would fall into category 2, or “medium” level of residual risk. The MLFD Policy states:
where the residual risk is assessed as: “medium”, the advice will be that, depending on
an analysis of the overall evidence regarding the specific decision, any available adaptive
management measures, and any uncertainty regarding the evidence, the preconditions
outlined in FGR s.56(b) and (c) may or may not be met. This determination should also
be guided by DFO’s “Guidelines on the Interpretation and Application of Section 56 of
the Fishery General Regulations”, and the Department should seek advice from the
Department of Justice, as necessary. (emphasis added) 39
Operational policy is most important and relevant in cases where there is a moderate “residual” risk,
and where other considerations need to come into play. Hence, the lack of a Section 56 Guidance
document is a significant gap in the overall PRV Policy. On September 6, 2019, DFO provided
‘Namgis with a document that has the same title, but was it not a practitioner’s guide but instead a
legal framework for addressing the criticisms in Morton 2015 and Morton 2019. Furthermore, these
September 6, 2019 “Guidelines” provided by DFO contain a reference to yet another practitioner’s
guide to decision-making under Section 56, that is still in progress:
One of the tools being developed for this purpose is a document titled “Approach to
developing advice on the movement of live fish under section 56 of the Fishery (General)
Regulations” (the Section 56 Decision Framework) to guide DFO staff in assessing whether

39

DFO, Risk-Based on the movement of live fish under section 56 of the Fishery (General) Regulations, Section 3.4 Risk Management, p. 9.
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fish have any disease or disease agent that “may be harmful to the protection and
conservation of fish”.40
Notably, this document does not provide the operational policy guidelines that the ITC and DFO
decision-makers need to make in cases where "residual risk" of a fish transfer has been determined to
be at a "medium level". Therefore, the operational policy that ‘Namgis requires to have an
opportunity to review in order to properly understand the Section 56 policy document and the PRV
Policy as a whole has yet to be provided during this current consultation process.

4.4.3

MLFD Policy is Missing Consideration of Uncertainty in PRV Science

Most profound of all the gaps in the MLFD Policy is the failure to include any steps that would
facilitate the meaningful consideration of the uncertainty in the rapidly changing and still emerging
science on PRV. This is critically important because of the extensive gaps in knowledge regarding
the potential adverse effects of PRV in wild salmon (as fully discussed in Section 3 above), not least
being that CSAS has only completed a Science Advisory Report on one of the five wild Pacific salmon
species. The gaps in the MLFD Policy risk assessment process can be separated into three crucial
steps related to assessing the level of certainty/uncertainty of PRV Science:
1. defining the scope of scientific analysis and opinion that will be considered in assessing
scientifically-determined risk;
2. defining how this scope of scientific analysis and opinion will be weighed and considered
by decision-makers (i.e., separate from CSAS determinations) in terms of the overall level
of certainty in the science that is being considered; and
3. how the level of certainty/uncertainty in the science will affect interpretation of the
policy in reaching a risk assessment decision, e.g., through the Precautionary Principle.41

These crucial steps in the decision-making process that are specific to the uncertainties of scientific
knowledge are missing from DFO’s proposed risk-based policy. Rather, the MLFD Policy document
implicitly assumes that the current policy arrangement – where CSAS science defines the level of
40

DFO, Guidelines on the Interpretation and Application of Section 56 of the Fishery (General) Regulations, September 6, 2019. Provided

to ‘Namgis by DFO on September 6, 2019.
41

DFO has not adequately consulted on this component of it policy related to PRV: 1) the scope of science that will be considered in

assessing scientifically-determined risk; 2) how that scope of science will be weighed and considered by decision-makers in determining
overall level of certainty of the science; and 3) how the level of uncertainty of the science will affect interpretation of the policy, i.e.,
through the precautionary principle.
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scientific risk for PRV, at the exclusion of other sources of scientific knowledge – will remain
unaltered, even though ample evidence has been presented by ‘Namgis, during Morton 2019, during
consultation meetings with DFO, and in this submission (and elsewhere), that demonstrates that
CSAS methodologies, standards and approaches to PRV Science are inconsistent with those followed
by the rest of the international community. In effect, Section 56 Policy makes the CSAS process and
its reports central to decision-making, to the point that CSAS reports effectively “drive” the policy as
it relates to assessing the risk of PRV infection (or other pathogens) prior to a decision to move fish.
The failure to adequately provide a process through which the risks that PRV poses to wild salmon
can be adequately assessed requires accommodations to address this gap.
As discussed in more detail below, MLFD's primary reliance on the 2019 Fraser River Sockeye /
Discovery Island CSAS Risk Assessment for assessing risk of PRV on wild salmon populations, and its
requirement that the decision-maker issuing licences under s. 56 of the FGRs relies on this risk
assessment, unlawfully fetters the statutory decision-maker's authority. Not only is this unlawful, it
is profoundly troubling for what it demonstrates about DFO's reliance on an incomplete assessment
and emerging science:
The 2019 Fraser River Sockeye / Discovery Island CSAS Risk Assessment only assessed one
species of Pacific salmon in a limited geographical area. Yet, DFO requires statutory
decision makers to rely on it for assessing risk to all five species of wild Pacific salmon in all
marine environments.
DFO represented in documents filed for Morton 2019 in the summer of 2018 that the
process that produced the 2019 Fraser River Sockeye / Discovery Island CSAS Risk
Assessment would begin in the fall of 2018. In September 2019, that reconsideration of the
PRV Policy has not been completed. If this response time is indicative of the CSAS process,
new science on PRV could emerge demonstrating conclusive proof of the harm PRV poses
to one or all species of wild Pacific salmon, but statutory decision makers issuing licenses
under s. 56 of the FGRs would be fettered by out an of date science assessment that might
take a year or more to be completed.
Other key gaps in the MLFD Policy include:
Failure to include as a key management objective the protection of the health and
abundance of fish populations required to support the meaningful exercise of the Aboriginal
right to fish. The MLFD Policy states that it is designed to be consistent with Wild Salmon
Policy, yet it contains no reference to Aboriginal rights and Indigenous communities’ rightbased harvesting objectives or the fact of First Nations’ priority over commercial fishing.
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A near-exclusive emphasis on post-fish-movement mitigation measures to address potential
risk of harm and repeats emphasis on “adaptive management”, which is reactive (i.e.,
adaptive), not precautionary or proactive.42
An implicit built-in assumption that monitoring, mitigation and management measures will
always be enough to eliminate risk of unacceptable harm. ‘Namgis views this approach as a
formula for delaying action with the kind of stringent measures that are required to actually
reduce risk to an acceptable level.
No clear indication of a new policy direction that acknowledges the need to recognize
uncertainty in scientific knowledge, and how uncertainty in scientific knowledge should
dictate the use of caution.
No acknowledgement of the Crown’s legal duty to consult and accommodate on decisions
that have the potential to adversely impact Aboriginal rights.
‘Namgis rights are at risk of irreparable harm yet there is no requirement to consider the
impact of a loss of fish on genetic diversity; the MLFD Policy only focuses on fish mortality.
The policy proposes unrealistic data requirements for decision-making, in relation to FGR s.
56(b), where it is proposed DFO will assess “when, where, and for how long the aggregate of
the susceptible wild fish is expected to be present in the receiving environment where the
fish proposed for release or transfer will be located”. No response has been provided to
‘Namgis queries regarding how and when DFO will acquire this data, and how this can be
done in a manner that would provide for timely decision-making.
The policy is silent on how the level of uncertainty around the condition or status of
aggregates will be defined.
The Risk Matrices set up under subsection 3.3 Risk tolerances, do not adequately illustrate
how uncertainty and variability in conditions are considered in decision-making. These
tables are highly subjective and without any guidelines around the application of caution.
No differential risk matrices are provided that correlate with levels of uncertainty in (1) the
status of stock, (2) consequence of impact, and (3) likelihood of effectiveness of proposed
mitigation measures.

4.4.4

Omission of Meaningful Consideration of Section 56(a) Factors

In addition to these gaps, deserving particular attention is the complete absence of a category of risk
assessment related to s. 56(a) of the FGR. Section 4, Overall risk assessment and management, states
that,

42

There is only indirect reference to the possible rejection of license or action: at p. 9 s. 3.4 Risk Management – at number 3:

"where risk assessment is “high”, the advice will be that the preconditions outlined in FGR s.56(b) and (c) are not met".
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“With respect to FGR s.56(a), the Minister must be satisfied that the proposed movement
would be consistent with the proper management and control of the fisheries… Further,
“the management and control of fisheries” may also include any conservation concerns
not specifically addressed in s.56(b) and (c) of the FGR. Therefore, the recommendation
should take into account whether a proposed movement poses any risks to the
conservation of fish beyond those captured by s.56(b) and (c), such as impacts on fish
habitat.”43
However, the MLFD Policy, as a whole fails to provide necessary transparency in relation to the
hierarchy of considerations, i.e., conservation, FN rights, sports, commercial, where the second
priority after conservation is the protection of Aboriginal fisheries. Embedded in both 56(a) and
56(b) should be the protection of Aboriginal fisheries; however, there is no reference to this priority
status in this risk-based decision-making framework. This policy must provide further elaboration
on how this Section 56(a) factors would be considered and give specific consideration to Aboriginal
fisheries, noting that Sparrow confirmed that the second priority after conservation is Aboriginal
fisheries under its mandate to manage fisheries.

4.4.5

The Decision Template and the DAA Form

The Decision Template itself sets out a set of decision steps for decision-makers to follow when
assessing risk associated with the movement of live fish in BC. The first two steps of the Decision
Template result in the elimination of consideration of any risks associated with the movement of fish
potentially infected with PRV. The first step requires either a positive test result for an “infectious
agent” or “clinical signs of infectious disease”. If no testing procedure for infection is in place, or no
clinical signs of disease are evident, then the risk assessment ends there. If step one identifies an
infection agent or clinical signs of disease are detected, then the second step relies on the DAA Form
define whether an identified “infectious agent” is a “disease agent” (i.e., it causes disease). If the DAA
Form concludes that an “infectious agent” is not a disease agent, then the risk assessment ends there.
This appears to be an attempt to avoid the language of s. 56(b) of the FGRs, which requires DFO to
consider whether the fish being moved or transferred have any disease or disease agent that may be
harmful to the protection and conservation of fish.
In terms of assessing the risk of PRV being transferred from farmed salmon to wild salmon, there are
critical problems with this proposed approach:
There is currently no testing regime for PRV on BC fish farms, therefore the finding of PRV
as an infectious agent in fish proposed to be moved is not currently possible. By adopting this
criteria requirement in Decision Template without first implementing a comprehensive PRV

43

DFO. Risk-based approach on the movement of live fish under section 56 of the Fishery (General Regulations), July 2019, p. 9.
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testing system, the proposed policy will not be able to assess the potential risk of PRV infection
in wild salmon.
As discussed in Section 3), above, the current internationally-accepted case definition for
HSMI does not include “clinical signs” to diagnose the occurrence of PRV-related disease, but
DFO includes clinical signs and thus avoids diagnosing HSMI in BC. This allows it to falsely
claim that PRV does not cause disease in BC. This is contradicted in fact by the diagnose of
HSMI in a BC fish farm by Di Cicco et al. (2017) and the analysis of previous reporting by
DFO's audit program to conclude that there were at least four outbreaks of HSMI in BC fish
farms between 2011-2013.
Moreover, the application of this incorrect methodology for diagnosis by DFO over the past
few decades has resulted in the systematic under-reporting of PRV-related diseases on BC fish
farms by excluding consideration of the potentially harmful subclinical effects when defining
disease (e.g., heart lesions) in salmon. By adopting this criteria requirement in the Decision
Template, the policy will overlook a large proportion of incidences of PRV-related disease in
fish to be moved under Section 56, and therefore the proposed policy will not be able to
adequately assess the potential risk of PRV infection in wild salmon.
Importantly, this labelling of PRV as an infectious agent rather than a disease agent relies
almost exclusively on the two extremely flawed Garver studies (2016a and 2016b) and the
Polinksi study (2019) discussed above. This is in contrast to the consensus in the scientific
literature that PRV causes disease. DFO further relies on the assertion that there is a distinct
strain or PRV in BC that does not cause disease, but as the discussion above shows, no genome
sequence for the mythical strain has ever been published, and PRV found in BC is not
significantly different than PRV-1 found elsewhere. Tellingly, when asked if DFO could
identify if there were any other viruses that were infectious agents but not disease agents,
DFO said PRV was the only virus it had reviewed for that distinction.
The DAA Form creates a highly questionable dichotomy that distinguishes between an
infectious agent and a disease agent. The DAA Form concludes, closely following the
conclusions of the 2019 Fraser River Sockeye / Discovery Islands CSAS Risk Assessment, that
PRV-1 is not a disease agent. Therefore, even if there was a testing regime for PRV under step
1 of the Decision Template and fish to be moved tested positive for PRV, by the DAA
defining PRV-1 as “not a disease agent”, step 2 of the Decision Template precludes any
further consideration of potential harm of infection posed by PRV-1 to wild fish stocks. In
short, through the use of the DAA to operationalize the CSAS definition of PRV as non-

pathogenic to both farmed and wild salmon in BC, the proposed policy will fail to assess the
potential risk of PRV infection in wild salmon.
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DFO relies on the suggestion that PRV, despite being introduced to BC from the North
Atlantic, has supposedly evolved in BC to be a non-pathogenic virus, despite this outcome
being inconsistent with PRV's pathogenicity in the rest of the world. This assumption fails to
consider that even if PRV in BC is an 'infectious agent", placing it into densely packed fish
farms will provide the ideal conditions for it to evolve into a highly pathogenic variant that
may be harmful to the protection and conservation of fish.
Another critical flaw with the DAA Form, further developed in the PRV Science section above, is
that the DDA Form for PRV-1 perpetuates the flawed and scientifically unsupported notion of there
being a unique geographic “variant” of PRV-1a. The genetic identification of PRV-1 and PRV-1a has
been clearly established and the origins have been identified (refer to ‘Science of PRV’ section of
Submission). This information indicates that the sub-genotype, or sub-strain that appears in BC is
PRV-1a. This same sub-genotype, PRV-1a, has also been found to be present in salmon in Norway
and Chile (Kibenge, 2019). In Norway and Chile, studies have found PRV-1a to be pathogenic. In
BC, Di Cicco 2018 found PRV-1a to be pathogenetic in farmed Atlantic salmon and chinook salmon.
Therefore, it would be consistent with the genetic analysis provided by ‘Namgis scientific experts that
PRV-1a is the same sub-genotype of PRV-1a wherever it appears in the world (for more detailed
discussion, see Section 3, above).
DFO’s draft DAA Form is indicative of:
DFO's failure to adhere to the Precautionary Principle with respect to the issuances of
licences under s. 56 of the FGRs; and
DFO's persistence in ignoring the law on the Precautionary Principle as articulated in two
Federal Court decisions instructing DFO on its past failures to adhere to the statutory
preconditions of s. 56.
The final assessment recorded in the August 8, 2019 draft DAA Form regarding PRV-1 in BC, states:
To date, there is a lack of conclusive evidence that PRV‐1 (BC variant) causes a disease
with (significant) morbidity (disease) or mortality in BC farmed and wild salmon
populations.44
The Precautionary Principle is not triggered after conclusive proof of harm has been established.
Instead, it requires DFO to anticipate, prevent and attack harm and expressly forbids the delay of
regulatory action until conclusive proof has been established:

44

DFO. FGR s.56 Disease Agent Assessment Form, August 8, 2019. Completed for Infection Agent: “”Piscine Orthoreovirus/Reovirus – 1

(PRV‐1) : BC variant”. BC Aquaculture Program. P. 8.
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In order to achieve sustainable development, policies must be based on the precautionary
principle. Environmental measures must anticipate, prevent and attack the causes of
environmental degradation. Where there are threats of serious or irreversible damage, lack
of full scientific certainty should not be used as a reason for postponing measures to prevent
environmental degradation (as quoted in Morton 2015, para. 41).
With respect to PRV, Mr. Justice Rennie, in Morton 2015, was expressly clear that conclusive proof
of harm was not required:
[43]
The precautionary principal recognizes, that as a matter of sound public policy the
lack of complete scientific certainty should not be used as a basis for avoiding or postponing
measures to protect the environment, as there are inherent limits in being able to predict
environmental harm.
..
[45]
The evidence before the Court demonstrates that there is a body of credible
scientific study, conducted by respected scientists in different countries, establishing a
causal relationship between PRV and HSMI. The evidence also indicates that there are
scientists who question the link – but concede that no other disease agent has been
identified as the culprit for HSMI. As noted previously, HSMI was first identified in Norway in
1999 and is now prevalent throughout Norwegian salmon farming operations. It has
subsequently been found in Iceland, and more recently Chile. Extensive research in Norway
designed to identify viruses, other than PRV, which may be responsible for HSMI, have not
identified any other agent. Thus, although there is a healthy debate between respected
scientists on the issue, the evidence, suggests that the disease agent (PRV) may be harmful
to the protection and conservation of fish, and therefore a “lack of full scientific certainty
should not be used a reason for postponing measures to prevent environmental
degradation”: Spraytech at para 31.
[46]
In sum, it is not, on the face of the evidence, open to the respondents to assert
that the licence conditions permitting a transfer of PRV infected smolts reflect the
precautionary principle. The Minister is not, based on the evidence, erring on the side of
caution (Morton 2015, paras. 43 to 46, underlining added; italics in original).
In Morton 2019, the Federal Court elaborated further:
[160] In any event, the Minister acknowledges that it is intended that the precautionary
principle will inform all aspects of fish management including the PRV Policy. For example,
the Wild Salmon Policy references Article 6.2 of the 1995 United Nations Agreement
Relating to the Conservation and Management of Straddling Fish Stocks and Migratory Fish
Stocks whereby participating states will be more cautious when information is uncertain,
unreliable or inadequate, and that the absence of adequate scientific information shall not
be used as a reason for postponing or failing to take conservation and management
measures. The Wild Salmon Policy states that the precautionary approach identifies
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important considerations for management: acknowledgment of uncertainty in information
and future impacts and the need for decision-making in the absence of full information. It
implies a reversal of the burden of proof and the need for longer term outlooks in the
conservative of resources (Morton 2019, para. 160).
DFO, in requiring "conclusive evidence", is ignoring the Precautionary Principle and has only met
the inverse of the burden of proof it requires. In other words, DFO has not proven with reasonable
certainty that PRV may not cause harm to the protection and conservation of fish.
Further by requiring conclusive evidence that PRV causes "disease with (significant) morbidity
(disease) or mortality in BC farmed and wild salmon populations", DFO is again embracing an
argument that the Federal Court rejected:
[168] Cermaq submits that by interpreting the type of harm that s 56 seeks to prohibit as

harm that may occur to the “genetic diversity, species or ecosystem of a stock or conservation
unit” the Minister is interpreting s 56 consistently with the precautionary principle’s focus on
serious or irreversible harm. It submits that an interpretation of the harm element of s 56 as
intending to protect against any disease that may cause harm on a lower threshold of harm
would be contrary to that focus. I am unable to accept this view. I do not understand the
precautionary principle to mean that the risk of any level of potential harm is acceptable until
it reaches the level of serious or irreversible harm, such as extirpation. Rather, its focus is to
exercise more caution when information is uncertain and, where appropriate, to ensure that
steps are taken to prevent irreversible harm, even when the potential risk of causing that
harm is uncertain (Morton 2019, para. 168).
DFO has again set a threshold that would allow significant and potentially irreversible harm –
"(significant) morbidity (disease) or mortality in BC farmed and wild salmon populations" – before it
discharges its statutory duty to anticipate, prevent and attack harm.
DFO also ignores the need to be more cautious when information is uncertain and the Federal Court's
direction that the Precautionary Principle's requires DFO to intervene before harm has been
incurred:
[169] As stated in “Science and the Precautionary Principle in International Courts and
Tribunals”:
“While preventive action involves intervention prior to the occurrence in relation to known
risks, precaution involves a preparedness by public authorities to intervene in advance in
relation to potential, uncertain or hypothetical threats. If the risk is sufficiently serious in
character, precaution may posit intervention even where a risk is simply suspected,
conjectured or feared” (Morton 2019, para. 169, underlining added).
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By requiring "conclusive evidence" of "(significant) morbidity (disease) or mortality in BC farmed and
wild salmon populations", DFO perversely requires the actual harm it has a constitutional mandate
and statutory duty to prevent, to have already occurred before it takes action. DFO is expressly
taking the position that it will not act unless PRV has significantly harmed populations of wild
salmon. This is not precaution. This is not erring on the side of caution. It is an abdication of DFO's
statutory and constitutional duties.

4.4.6

How the CSAS-driven DAA Form eliminates consideration of risk by decision-makers

The draft DAA Form, provided to ‘Namgis on August 8, 2019, is primarily based on the 2019 Fraser
River Sockeye / Discovery Islands CSAS Risk Assessment. In the case of PRV-1, CSAS has defined the
likelihood of PRV spreading from farmed salmon to wild salmon populations as high, and the
potential consequence of it doing so as negligible due to its conclusion that PRV in non-pathogenic in
wild salmon. The overall risk to wild sockeye salmon populations is defined by CSAS as negligible. As
discussed extensively above, this conclusion is not scientifically defensible.
The likelihood, if not the inevitability of PRV spreading from farmed salmon to wild species, is not
disputed by the 2019 Fraser River Sockeye / Discovery Islands CSAS Risk Assessment. Rather, its
assessment that PRV poses only a low risk to wild salmon is entirely based on a disputed assessment
of the pathogenicity of PRV.
When, in meeting with the DFO on August 15, 2019, ‘Namgis asked on what basis the DAA Form
concluded that, “PRV‐1 (BC variant) has not been shown to cause HSMI or Jaundice Syndrome in
Canada, although it was associated with HSMI in a longitudinal study on one farm in BC,”45 Dr. Jay
Parsons of the DFO responded that, “these conclusions are based on a weight of evidence approach,
the evidence that exists within the literature and the peer-reviewed studies”. At the same meeting,
Mr. Parsons also defended the DAA’s form’s dismissal of the findings of PRV-induced HSMI in
farmed salmon (Di Cicco et al. 2017 and Di Cicco et al. 2018) as being the result of the DAA Form
distinguishing between, “studies that show evidence of associations between PRV 1a and HSMI,
versus studies that demonstrate causation between PRV 1a and HSMI” (emphasis added)46. DFO's
approach repeats a pattern of summarily dismissing evidence that PRV causes harm while embracing
any evidence that PRV is not harmful despite the manifest flaws in the evidence DFO embraces.
Regardless, Mr. Parsons' reasoning is not consistent with the weight of evidence approach. As shown
in the discussion above, the weight of scientific evidence shows that PRV is pathogenic wherever it is
found in the world. Despite that weight of evidence, DFO relies on an as yet unpublished paper to
45

August 8, 2019 DAA Form, section 2, p. 6.

46

August 8, 2019 meeting
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conclude that there is a unique strain of PRV in BC, despite the multiple papers that show the
genome sequence of PRV found in BC has little to no variation to PRV from Norway (For more
detailed discussion, see Section 3 above).
Beyond the reliance on the flawed science of the CSAS reports, a significant flaw in the August 8
2019 DAA form is its failure to consider the extraordinarily high level of uncertainty in any of its
conclusions given the substantial gaps in scientific knowledge regarding PRV and its effects on wild
Pacific salmon populations. In a major departure from the structure of the CSAS reports, the DAA
Form excludes any meaningful deliberation and consideration of the levels of uncertainty in its
assessment of PRV as a disease agent. Although the inclusion of a section for “Sources of
Uncertainty/Data Gaps” in the CSAS reports suggests that uncertainty of the science underpinning
the assessment’s conclusions has been considered, no similar level of examination of uncertainty has
been included in the DAA Form. The absence of any consideration of uncertainty in DAA Form,
which serves as a “condition precedent” for concluding that PRV-infected farm salmon smolts pose
no risk of harm to wild salmon, unlawfully fetters the decision maker issuing s. 56 licences and is
remarkable in view of the long list of uncertainties that are described in the DAA Form, i.e.,

While lab studies are required in order to control variables and make observations on the
potential pathogenicity of certain organisms and host susceptibility, it is acknowledged
that natural environments are much complex and cannot be re‐created in the lab…
While it is acknowledged that non‐observable (i.e., sub‐clinical) symptoms may occur,
detecting or quantifying these effects is extremely challenging, and they may have
different consequences to wild than farmed salmon…
It is acknowledged that farmed and wild salmon may have different stressors and respond
to them differently…
The most observable data comes from the response of farmed salmon, which experience
many stressors such as crowding, low dissolved oxygen, plankton blooms and predator
presence (seals and sea lions); however, this may not exactly mirror a wild fish response...
In BC, some differences of opinion exist in the scientific community regarding the
categorization of heart lesions and subsequent diagnosis of HSMI.47

47

DFO. FGR s.56 Disease Agent Assessment Form, August 8, 2019. Completed for Infection Agent: “”Piscine Orthoreovirus/Reovirus – 1

(PRV‐1) : BC variant”. BC Aquaculture Program, pp. 7- 8.

137

A further source of high uncertainty ignored by the DAA Form is that the effects of PRV on wild
coho, pink, chum and chinook salmon have not yet been studied. It would appear that the DAA Form
has reached its conclusions about the likely effects of PRV on these four wild salmon species based on
untenable extrapolations from the CSAS study, which was based solely on assessing effects PRV on
sockeye salmon in a laboratory setting. This is not a view even supported by the CSAS process – it is a
baseless extrapolation made by management in the drafting of the DAA form.
In spite of including these many factors of uncertainty, the DAA Form concludes that PRV-1 is not
considered a Disease Agent for the purposes of s.56(b) assessment” due to, “a lack of conclusive
evidence that PRV‐1 (BC variant) causes a disease with (significant) morbidity (disease) or mortality
in BC farmed and wild salmon populations.” 48 More than simply placing the precautionary principle
on its head, this conclusion ignores all the uncertainties in the science cited in the DAA Form in
failing to characterize the level of uncertainty of its conclusion. It also ignores the fact that the HSMI
has been diagnosed in BC, PRV is the causal agent of HSMI and that exact same strain of PRV has
been associated with jaundice in Chinook. It also places an undue emphasis on morbidity and
mortality in farmed salmon, that may not be predictive of potential harm in wild salmon and
completely ignores the scientific consensus that morbidity and mortality in wild fish is almost
impossible to detect – dead or dying fish are consumed by predators of sink to the bottom.
It would appear that the DAA Form has simply “operationalized” the conclusion of the 2019 Fraser
River Sockeye / Discovery Islands CSAS Risk Assessment (and Polinski et al., 2019), without taking
into consideration the lack of consensus on levels of uncertainty of the science behind its conclusions
(as discussed extensively in Subsection 3.1 above), i.e.,

The potential magnitude of consequences to the abundance and diversity of Fraser River
Sockeye Salmon was considered to be negligible given that current evidence cannot
support the conclusion that PRV-1 causes disease or mortality in Sockeye Salmon. This
conclusion was made with reasonable certainty and reasonable uncertainty for potential
consequences resulting from juvenile and adult infection, respectively. (Polinksi et al.,
2019, p. 8)
When the conclusions of the 2019 Fraser River Sockeye / Discovery Islands CSAS Risk Assessment
are formally operationalized through the DAA Form in this manner, without any consideration of the
uncertainty of the science and related Crown obligations to consult where contemplated conduct has
the potential to adversely affect Aboriginal rights, there is more than a substantial risk that this

48

Ibid., page 8.
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“advice” could assume the function of an unlawful fetter that in the context of day-to-day
administrative practice, would not be subject to question or change.
This operational policy tool illustrates how central and integral CSAS practices and procedures
specific to the production of science reports and advice to DFO managers are to the implementation
of DFO’s “PRV Policy”. CSAS not only has the ability to limit the scope of scientific advice and
studies provided to decision-makers, but it also provides definitive interpretations of its scientific
advice to decision-makers.
Further, in an environment of limited fiscal resources, there is a real risk that the ability to review
and/or revise the conclusions of the DAA Form could be constrained if, for example, institutional
budget allocations are not identified to ensure that economic measures do not mitigate against
requirements to update the DAA Form as new science emerges. As noted above, if a determination
that PRV does not have the potential to cause disease in fish, through the function of the DAA form,
is converted into an operational fiat, the risk-assessment component of the policy ceases to be
relevant to PRV. In effect, the DAA form – as currently drafted – would unlawfully fetter those
making decisions under s. 56 of the FGRs and their independent consideration of the application of
the precautionary principle in relation to decisions specific to the movement of live fish infected with
PRV.
Moreover, by denying the potential for adverse effects of PRV on wild salmon, by extension the
policy also denies the potential for adverse effects of the transfer of PRV from fish farms to wild
salmon stocks. We note, on August 15, 2019 DFO informed ‘Namgis PRV is the only infectious
agent in fish to have undergone a Disease Agent Assessment to date. Unless the Section 56 Decision
Policy is broadened to consider risks associated with other infectious agents, we note that this policy
would, by design or accident, only serve the purpose of obviating the need to undertake
precautionary measures or consult in relation to potential effects of the transfer of PRV-1 from
farmed salmon to wild salmon.
Concerns that have been previously noted about the closed nature of the current CSAS internal
reviewer process that stands at odds with international norms of review, i.e., that require anonymous,
external review.49 Therefore, if the DAA Form is to be adopted as part of the Section 56 Decision

49

The DAA Form acknowledges this critique of the CSAS, “One way DFO staff assess internal research is through a formal peer‐reviewed

process called the Canadian Secretariat of Advisory Science (CSAS). This process has been externally criticized as not adequately including
all relevant experts. To address some concerns, a number of edits have been proposed in a recent CSAS document to ensure that relevant
results from more peer reviewed publications are incorporated. Unpublished results have been added in the uncertainties section until such
time as their results are published…. DFO defers to the greatest body of evidence (regional, national or international) to inform its
management decisions when research has demonstrated conflicting or differing results, and results that are reproducible across experiments
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Policy, then additional policy direction must be provided to ensure that external reviewers are
involved, including anonymous external reviewers.
The Section 56 Policy is silent on the procedure, if there is one, to be followed for the review and
revision of the DAA Form, including the frequency of that review and who would compose the body
responsible for the review. At the August 13, 2019 consultation meeting between DFO and ‘Namgis,
DFO indicated that the intention was for the DAA Form to be reviewed on a quarterly basis,
however, this requirement is not written down in any of the Section 56 Decision Policy documents,
and the DAA Form provided to ‘Namgis indicates that DFO would only review the DAA Form on an
“as needed” basis, rather than on a continual quarterly basis.50
These two operational policy tools in effect create the illusion of “certainty” where there is none.
The DAA Form for PRV-1 will be utilized routinely for every ITC decision, every transfer licence
that is issued, and will systematically exempt fish farms and hatcheries from having to test for PRV,
or take precautionary measure to avoid PRV infection in farmed fish, or to avoid transfer of PRV
from farmed fish to wild fish populations. Moreover, the DAA Form on PRV-1, appears to
operationally exempt DFO from having to address the substantial information gaps regarding the
critical status of salmon aggregates related to ‘Namgis fishing rights that DFO knows (and admits)
would be exposed to PRV, and would likely acquire PRV.

Figure 1. Closed decision-making process for Section 56

and jurisdictions.” (emphasis added) Draft FGR s.56 Disease Agent Assessment Form for Piscine Orthoreovirus/Reovirus – 1 (PRV‐1) : BC

variant, August 8, 2019, page 8.
50

“This assessment is being conducted on how the PRV‐1 virus is currently interacting with fish in BC. While predicting any future

changes that could occur to the virus is not possible, should the virus be observed to behave differently as disease agent at any point, a re‐
assessment will occur.” (emphasis added) Draft FGR s.56 Disease Agent Assessment Form for Piscine Orthoreovirus/Reovirus – 1 (PRV‐1) :

BC variant, August 8, 2019, page 8.
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DFO Departmental
Management Section

Disease Agence Assessment
Form (DAA)for "PRV 1 BC
Variant"

Science Advisors
Request with defined
question to CSAS
related to PRV

CSAS Chair finalizes Science
Advisory Reports ("SAR"):

Replicates omission of range of
uncertainty in the SARs and claims there is
a consensus of negligible risk which allows
assessment to conclude:

PRV Characterization, PRV Risk Assessment

"No conclusive evidence it's a disease
agent"= Not a disease agent

No reference to lack of consensus

Section 56 Decision
Template
Q .1 asks: "have fish tested
positive for a disease agent?"
- No testing for PRV
- Relies upon DAA defintion of
PRV as "not a diiease agent"

Juv: "reasonable certainty"
Adult: "reasonable uncertainty"

Section 56 Decision
Template
•DAA Definition is
utilized for every
decision made under
Section 56, using the
Section 56 template
•Ignores uncertainty

CSAS: Selects and creates
Steering Committee with
Chair to consider potential
risk of PRV to wild Pacific
sockeye

CSAS Meeting on PRV
to discuss Working
Papers - No consensus
on "certainty of
consequences
characterization"

Minister's Decision
S. 56 Decision: Based on DAA definition
of PRV as "not a diease agent" that
ignores contrary scientific evidence,
high level of uncertainty regarding
"consequence" of PVR on wild Pacific
salmon species and potential for
adverse effects on 'Namgis title and
rights.

Operationalizing the denial of risk and uncertainty
DFO does not deny the potential risk of PRV spreading; but the DAA Form for PRV-1 operationalizes
both the denial that PRV-1 causes disease and the full certainty about that denial. By studiously
avoiding any suggestion that PRV-1 in BC has the potential to cause harm to wild salmon
populations, DFO maintains the status quo, but circumvents that application of s. 56 of the FGRs as
elucidated by Morton 2015 and Morton 2019.
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Hence, the Section 56 Decision Framework create a false complacency among decision-makers that,
“without conclusive evidence that PRV-1 (BC Variant) causes a disease with (significant) morbidity
or mortality in BC farmed and wild salmon populations” and that other evidence indicative of PRV
risks to wild stocks can be ignored. In short, it gives implicit permission to “close the door” on any
legitimate concerns – from First Nations or the public - about the risks of PRV to wild Pacific salmon
populations. The potential consequences of this are multi-fold, including but limited to the
following:
no testing for PRV because PRV is deemed non-pathogenic;
no need for take precautionary measure to avoid PRV infection in farmed fish;
no need to avoid transfer of PRV from farmed fish to wild fish populations;
no need to amass better data regarding status of population aggregates;
no need to estimate prevalence of agent in relationship to propagation threshold, and
ultimately;
no need to exercise the precautionary principle.

4.4.7

Conclusion
DFO's policy documents fail to adhere to the precautionary principle and fail to recognize
uncertainty and incorporate it into the risk assessment. There is a completed failure to err on
the side of caution and bias towards erring on the side of outcomes favour the issuance of
licences under s 56 of the FGRs
Failure to build in consultation or consideration of impacts to Aboriginal rights. Nowhere in
the document is this mention. No process for assessing impacts to rights.
DFO's policy documents that will inform the reconsideration of the PRV Policy fulfil their
stated purpose of subordinating DFO's mandate for the protection and conservation of fish to
the promotion of a successful fish farm industry, as stated in the draft FARM:

The overarching departmental aquaculture management objective is to create the
conditions for a successful and sustainable aquaculture industry across Canada. Within
the overall objective, the Department's goal for aquaculture is to ensure that fish and their
habitats are protected using avoidance, mitigation, monitoring, compliance and
remediation approaches that are aligned to the potential risk to the environment (page 3
of the Draft FARM provided for the May 15, 2019 meeting, underlining added).
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Information gaps:
No clear process for FN participation in the decision-making process (i.e., ITC process)
Exclusion of steps to consider levels of uncertainty of PRV Science, resulting in the policy
precluding the application of the uncertainty
The DAA inverts the precautionary principle by framing its conclusions about PRV-1 in
terms that state that PRV-1 is deemed not to be a “Disease Agent” because of “a lack of
conclusive evidence that PRV-1 causes a disease with significant morbidity (disease) or
mortality in BC farmed and wild salmon populations.”
Use of weighted evidence, conclusive proof vs. the precautionary approach – the method
DFO outlines in the assessment of the disease agent is one that demands conclusive proof –
this is fundamentally incompatible with a precautionary approach and does not acknowledge
the value of weighting evidence (some factors, transmission pathways, circumstances are
more important than others).
Ignores uncertainty – findings of PRV-1a to be pathogenic in farmed salmon, lack of
information regarding pathogenicity in wild salmon species, substantial gaps in DFO
aquaculture fish health audit data collection program that make it unreliable source of
information for tracking disease outbreaks.

Key risks and potential impacts:
The destruction of wild salmon fisheries relied upon by ‘Namgis and the extinguishment of
‘Namgis constitutionally guaranteed right to harvest.

Necessary accommodations:
Establishment of new scientific review committee, external to and independent of DFO and
CSAS, that would be responsible for assessing level of certainty around existing science of
PRV. This independent review committee would review Disease Agent Assessments every
three months to determine if they remain valid, and to revise where warranted by new or
reconsidered science. The scientific review committee would require:
o

Mechanisms for DFO to consult with ‘Namgis quarterly about the scientific review
committee's findings and funding for ‘Namgis participation; and

o

DFO to consider the scientific review committee's findings when assessing and
addressing potential harm to the environment (fish) and impact to rights.
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‘Namgis must have a seat on the CSAS Steering Committee, and the ability to delegate an
expert to the CSAS Steering Committee in instances where there is a potential impact on the
lands or waters of ‘Namgis Territory.
‘Namgis must have a seat on the Introduction and Transfers Committee, in all cases where an
introduction or transfer is occurring with ‘Namgis Territory.
To ensure that future consultations between ‘Namgis and DFO are meaningful and conducted
in good faith, DFO must that demonstrate that:
o

The Precautionary Principle has been incorporated into decision making at all levels
in a meaningful and consistent way; and

o

Indigenous Knowledge and perspectives have ben meaningfully considered in
decision-making and risk assessment processes and arenas.

o

DFO must commit participation funding in order to ensure the full participation of
First Nations, including ‘Namgis, in consultation processes on policies related to
aquaculture pathogens, disease agents and diseases as well as decisions under s. 56 of
the FGRs. This funding should support participation in all forms, including the
potential conduct of independent studies (such as Traditional Knowledge Studies) and
assessments of risk or impact to traditional rights.
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5.

CONSULTATION PROCESS PERTAINING TO THE PRV POLICY

DFO is obliged to begin consultation early in its decision-making process, before that process has
moved too far along (Musqueam Indian Band v. British Columbia, 2005 BCCA 128 at para. 95).
Consultation cannot be delayed to the last point in a decision-making process when early decisions
have predetermined the outcome (Sambaa K’e Dene First Nation v. Duncan, 2012 FC 204, para. 165).
DFO must provide 'Namgis with available information about the proposed course of action, in this
case, how it intends to regulate PRV, including, all information about the Crown's course of conduct
that is necessary to help 'Namgis understand the nature of the proposed policy and its potential
impacts to Aboriginal title or rights, such as details about the Crown's information and views
concerning the content and scope of 'Namgis' rights, proposed actions to protect those rights,
procedures for testing for PRV, how DFO arrived at those procedures and other related matters
(Mikisew Cree First Nation v. Canada (Minister of Canadian Heritage), 2005 SCC 69 at para. 64;

Halalt First Nation v. British Columbia (Minister of Environment), 2011 BCSC 945; Moulton
Contracting Ltd. v. British Columbia, 2013 BCSC 2348, at para. 294; Gitxaala Nation v. R., 2016 FCA
187, at para. 309).
DFO must have procedural safeguards in place to ensure that natural justice is served during
consultation (Haida Nation v. British Columbia (Minister of Forests), 2004 SCC 73 at para. 41),
including timely provision of information and a meaningful opportunity to respond to that
information so that 'Namgis can express its interests and concerns (Mikisew Cree First Nation v.

Canada (Minister of Canadian Heritage), 2005 SCC 69 at para. 64). If the Crown does not ensure that
procedural safeguards (such as adequate capacity funding, accessible information, a requirement for
meaningful and timely responses to requests for information) are in place, then consultation may be
significantly impaired and inadequate (Clyde River (Hamlet) v. Petroleum Geo‑Services Inc., 2017
SCC 40 at paras. 48 and 49).
DFO must do more than simply provide a process for exchanging information. It must, in good faith,
attempt to understand 'Namgis' concerns and move to address them in a manner consistent with the
ultimate goal of reconciliation (Wii’litswx v. British Columbia (Minister of Forests), 2008 BCSC 1139
at para. 178). DFO must also engage the information 'Namgis provides and be willing to make
changes based on that information (Taku River Tlingit First Nation v. British Columbia (Project

Assessment Director), 2004 SCC 74 at para. 29; Haida at para. 46).
The courts have also confirmed that First Nations are not simply required to trust the Crown’s
decision-making (Wii’litswx v. British Columbia (Minister of Forests), 2008 BCSC 1139, para. 238),
but have the right to examine the Crown’s information, process and decision-making.
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DFO has a duty to ensure 'Namgis’ submissions are seriously considered and demonstrably integrated
into any consideration of the PRV Policy (Mikisew Cree First Nation v. Canada (Minister of Canadian

Heritage), 2005 SCC 69 at para. 64) and provide written reasons showing how 'Namgis submissions
were considered and the impact they had on the decision-making process (Chippewas of the Thames
First Nation v. Enbridge Pipelines Inc., 2017 SCC 41 at para. 47).
Additionally, and importantly, as the duty to consult ‘Namgis is engaged with respect to any
reconsideration of the PRV Policy, the DFO must consider the potential impacts any policy regarding
PRV could have to 'Namgis' constitutionally protected title and rights themselves, separate and distinct
from environmental impacts that might be caused by any policy with respect to PRV. Such an
assessment must consider 'Namgis' specific situation, including the current status of populations of
wild salmon in 'Namgis Territory and 'Namgis’ ability to continue to exercise its rights. Any failure
to assess potential impacts to our rights will result in consultation being inadequate (Clyde River

(Hamlet) v. Petroleum Geo‑Services Inc., 2017 SCC 40 at para. 45).
'Namgis emphasizes that the determination of potential adverse impacts to its constitutionally
protected title and rights is an entirely separate legal question than the DFO’s duty to protect and
conserve fish or its duty to adhere to the precautionary principle. 'Namgis further emphasizes that the
threshold for when potential adverse impacts to our rights could constitute an infringement, or an
extinguishment of 'Namgis' rights, or trigger the duty to accommodate, may be entirely different
thresholds than the threshold for when the Minister is prohibited from authorizing introductions or
transfers of fish because such transfers may be harmful to the protection of conservation of fish or
because they do not adhere to the Precautionary Principle.
As described below, DFO has not adhered to the principles above and has neither provided the
procedural safeguards required for consultation nor attempted to address substantial issues related to
potential impacts to 'Namgis' Aboriginal title and rights that will very likely be caused by transferring
PRV-infected smolts into the marine environment.

5.1

EVENTS LEADING UP TO CONSULTATION ON THE PRV POLICY

‘Namgis first requested consultation on the PRV Policy in the fall of 2017. DFO refused to consult
with ‘Namgis at that time. 'Namgis subsequently went to court to prove that DFO had to consult on
the PRV Policy. It won.
On February 4, 2019, the Federal Court confirmed that the PRV Policy was unlawful and DFO is
required to consult on the PRV Policy (Morton, 2019). The Federal Court gave DFO until June 4,
2019 to reconsider the PRV Policy.
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After the February 4, 2019 decision, and despite the Crown’s obligation to initiate consultation with
an affected First Nation, 'Namgis twice wrote to DFO requesting consultation, first on March 4, 2019
and then again March 29, 2019. With its March 29, 2019 letter, 'Namgis raised a number of questions
about the PRV Policy, made numerous information requests and provided DFO with substantial
information about its Aboriginal title and rights and its concerns regarding DFO's views of the
science on PRV.
Despite those repeated requests for consultation, DFO did not contact 'Namgis until April 26, 2019 to
initiate consultation. DFO proposed one meeting in May 2019. 'Namgis responded to that letter on
May 6, 2019 and noted several concerns:

We are extremely concerned that the timing and process of the consultation you have proposed
cannot effect meaningful consultation:
DFO has waited until the last moment to consult.
DFO has limited consultation to one meeting before an imminent, court-ordered
deadline.
DFO has not provided us any guidance on the nature or volume of the material it
intends to provide us so that we can engage experts to assess that material.
DFO has not offered capacity funding so that we can engage experts to review this
unknown material.
DFO has limited the time we would have to review this material to a week before the
proposed meeting.
DFO has not responded in any substantive way to any of the concerns we have raised
with respect to:
o

The process of consultation on the PRV Policy;

o

DFO’s suppression of research unfavourable to the PRV Policy; or

o

Our view of the risk PRV poses to wild stocks or the adverse impacts PRV
will have on our constitutionally protected Aboriginal rights and title.

……
As confirmed in the sworn affidavit of Andrew Thomson, Regional Director of DFO’s Fisheries
Management Branch, DFO knew as early as July 8, 2018, and long before the February 4, 2019
court decision, that it would revisit its PRV Policy in the fall of 2018. In the fall of 2018, DFO
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convened a Canadian Science Advisory Secretariat (“CSAS”) review of the PRV Policy. We
understand that review continued until the Spring of 2019. We did not participate in any way in
the CSAS review.
Despite the eight to ten months DFO has spent reconsidering the PRV Policy, it now proposes
one meeting with ‘Namgis within the final weeks before a court-ordered deadline.
In addition, the timeline DFO describes in its letter for the proposed meeting could not possibly
be met. DFO requested that we meet in “early May 2019” and said that it would provide us with
documents “a minimum of one week prior to the meeting”. But DFO did not deliver its letter
requesting a meeting until Friday, April 26, 2019.
Even if ‘Namgis had responded the very next business day, Monday, April 29, 2019, and DFO
had promised to deliver all of its documents the next business day on Tuesday, April 30, the
proposed week to prepare for the meeting would have meant May 8, 2019 would be the earliest
possible meeting date.
If instead, ‘Namgis were to act reasonably, and take even a few business days to confer with its
Chief and Council and advisors on how to respond to DFO’s request and coordinate a proposed
meeting date, then, based on a week’s preparation after receipt of the documents, the earliest
meeting date would be mid-May 2019.
DFO has also assumed that the personnel and advisors ‘Namgis would wish to have at DFO’s
proposed meeting have clear schedules or can rearrange their schedules, because DFO has now
suddenly decided it needs a meeting on an urgent basis to consult in the PRV Policy.
In our March 29, 2019 letter we expressly raised our concern that DFO would delay consultation
until the process was too far along for consultation to be meaningful:

DFO is obliged to begin consultation early in its decision-making process,
before that process has moved too far along (Musqueam Indian Band v. British
Columbia, 2005 BCCA 128 at para. 95).
Our fears have been realised in that DFO is attempting to conduct all consultation with us in the
final weeks before a court-ordered deadline and restricting that consultation to one meeting.51
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Despite 'Namgis' concerns, it met with DFO on May 15, 2019. DFO personnel did not address any of
the issues that 'Namgis raised in its March 29, 2019 correspondence. DFO had claimed not to have
received the March 29, 2019 letter, despite the Minister having acknowledged that correspondence in
a letter of April 30, 2019 and 'Namgis' legal counsel having possession of download receipts showing
the Minister's office had downloaded the March 29, 2019 letter, and enclosures, days after it was sent.
'Namgis followed up on the May 15, 2019 meeting in a letter of May 27, 2019 saying in part:
First, despite your statements to the contrary, and as we noted during our May 15 meeting,
we remain deeply skeptical that DFO has not already made a decision with respect to its
PRV Policy. DFO’s PRV Policy is a controversial issue that has been the subject of four
judicial reviews. On February 4, 2019, the Federal Court quashed DFO’s PRV Policy and
ordered DFO to reconsider it, taking into consideration the Federal Court’s reasons when
doing so, and suspended the Court’s judgment for four months. We expect that a decision
on such a controversial topic, would be reviewed carefully by senior DFO officials,
Department of Justice lawyers and governmental communications staff, especially since the
decision is likely to attract public and judicial scrutiny. Consequently, we very much doubt
that a decision has not already been made and is being reviewed by senior DFO staff,
politicians, legal counsel and communications staff so that it can be ready by June 3, 2019
as you confirmed it would be. Accordingly, we strongly doubt any information we could
provide between May 15 and June 3, 2019 would have any meaningful impact on DFO’s
reconsideration of its PRV Policy and thereby further doubt that DFO had any intention to
incorporate such information. To date, DFO has not provided us any indication it has
incorporated any of the information we have already provided despite having that
information for at least two months.
Second, we are dismayed that, despite the Federal Court confirming that the PRV Policy
triggered the Crown’s constitutional duty to consult and accommodate ‘Namgis, DFO has
chosen not to consult ‘Namgis with respect to its reconsideration of that policy. At no point,
before, during or after our May 15, 2019 meeting has DFO provided us with:
Any consideration by DFO of how the PRV Policy may or may not adversely impact our
Aboriginal title or rights; or
Any guidance on how DFO will consider our Aboriginal title or rights, including even the most
basic starting point for consultation, the Crown’s view on where consultation with ‘Namgis on
the PRV Policy falls on the Haida spectrum.
We are disappointed that, with respect to the PRV Policy, the Crown has not once discussed
with us the current state of salmon runs in our Territory, how or where we exercise our
Aboriginal right to fish for food, social and ceremonial purposes, or what impact any potential
PRV Policy may have on our title or rights.
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When we first wrote to DFO about our need to be consulted on the PRV Policy, in the fall of
2017, we were disappointed that DFO did not uphold the honour of the Crown, acknowledge
its constitutional obligation, and consult with us in good faith. Now, after the Federal Court
has confirmed that Crown’s duty to consult and accommodate ‘Namgis with respect to the
PRV Policy, we are dismayed that DFO has turned its back on its duty to uphold the honour
of the Crown. Based on these facts, we cannot conclude that DFO is acting “with [the] good
faith to provide meaningful consultation appropriate to the circumstances” (Haida Nation v.
British Columbia (Minister of Forests), 2004 SCC 73).
..
Indeed, with less than a week before the Federal Court’s judgment takes effect, DFO has
not provided ‘Namgis with even the most basic information required to ensure that
consultation is reasonable. ‘Namgis has not been provided with:
the Crown’s view of where consultation should occur on the Haida spectrum;
the process for consultation;
an explanation of the process for DFO’s reconsideration of the PRV Policy;
any guidance on how DFO will consider ‘Namgis’ views and seek to accommodate
them;
any information about the procedural safeguards DFO will use to ensure the quality
of consultation;
capacity funding to engage in consultation; or
the process the Crown will use to assess potential impacts to our Aboriginal title and
rights and how we can participate in the process.

We had hoped that by providing the information we did that the Crown would become
informed of the potential adverse impacts PRV could cause to our Aboriginal rights. We
requested information from DFO, and asked DFO questions, so the Crown could inform us
how DFO would be conducting its reconsideration of the PRV Policy and provide us its
views on potential adverse impacts to our rights. We had hoped that exchange of
information would become the foundation for meaningful consultation and accommodation.
We now understand that our belief and trust in the Crown was mistaken. You confirmed that
DFO will make a decision on or before June 3, 2019. We see clearly now that the May 15,
2019 meeting was a charade and an attempt to “paper the record”; DFO never had any
intention of meaningfully consulting with us with respect to its PRV Policy.
We are disappointed that the Crown has chosen to turn its back on its constitutional duty to
consult. We are dismayed that DFO would think that one token two-hour meeting, in which
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none our previous concerns were addressed, could somehow cure, or make us forget, the
Crown’s dishonourable conduct towards us.
‘Namgis has lost all faith in DFO; but, we have learned we can sometimes put our faith in the
courts. We have faith that the courts will once again recognize that DFO has not upheld the
honour of the Crown. We deeply regret that DFO’s dishonourable conduct has once again
placed us in a situation in which we must contemplate litigation to protect our constitutionally
recognized rights.52
Aware that DFO had not discharged its constitutional duty to 'Namgis, legal counsel for DFO wrote
to legal counsel for 'Namgis on May 24, 2019 requesting 'Namgis' consent to a motion to vary the
four-month suspension of the judgment in Morton 2019 by one month so that DFO could meaningful
consult with 'Namgis, including responding the requests made in 'Namgis' letter of March 29, 2019.
'Namgis did not consent to the request for a one-month variance. It noted that, contrary to the
assertion of DFO's legal counsel, 'Namgis did not request the proposed variance. 'Namgis further
noted that a one-month variance would not provide the opportunity for a meaningful consultation
and re-iterated its concern that DFO was simply attempt to "paper the record" for the purposes of
judicial review. 'Namgis proposed a four-month variance, the exact amount of time of the original
suspension period, to attempt to conduct meaningful consultation.
On June 3, 2019, DFO and 'Namgis entered into a consultation agreement to effect consultation over
that four-month period and 'Namgis consented to a motion to vary the suspension period by four
months. Despite DFO's past conduct, 'Namgis believed that DFO would consult in good faith before
making any decision with respect to the PRV Policy.
The very next day, on June 4, 2019, DFO proved 'Namgis' belief in DFO's good faith was misguided,
and also proved 'Namgis' prediction that when DFO met with 'Namgis on May 15, 2019, it already
had had a PRV Policy prepared and ready to announce. On June 4, 2019, DFO announced an
"interim" policy on PRV that would require testing for the supposed Icelandic and Norwegian strains
of PRV. On June 13, 2019, 'Namgis wrote to DFO saying in part:
We would also like to address a number of issues related to DFO's June 4, 2019
announcement with respect to the PRV Policy.
As you know, on June 3, 2019, 'Namgis consented to a motion to vary the four-month
suspension period for the judgment in Morton v. Canada (Fisheries and Oceans), 2019 FC
143.
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As you are aware, 'Namgis' consent to that variance was predicated on a June 3, 2019
agreement between DFO and 'Namgis on how consultation will proceed over that fourmonth period (the "Agreement").
As you are also aware, 'Namgis opposed varying the suspension period by one-month
because it was skeptical that DFO intended to, or could, consult in a meaningful way during
that one-month period. 'Namgis was concerned DFO intended to use that one-month period
to "paper" the record in an attempt to insulate its June 4 reconsideration of the PRV Policy
from judicial review.
Despite agreeing in good faith to the four-month variance, 'Namgis is again disappointed
that DFO has again proceeded in a way that confirms our skepticism about Crown's
intention to consult in good faith.
On June 4, one day after 'Namgis and DFO had agreed how to consult on DFO's
reconsideration of the PRV Policy, DFO effectively announced its reconsideration of the
PRV Policy, without having had consulted 'Namgis on that reconsideration.
DFO announced its new PRV Policy as an "interim" approach. Calling it an interim
approach does not change the fact that the Crown has made a decision without consulting
with 'Namgis and is now acting on that decision. DFO did not announce a proposed policy
that it may or may not implement depending on First Nation consultation and stakeholder
feedback.
The PRV Policy is an ongoing course of conduct that has been reconsidered and re-affirmed
at least six times. Each one of those reconsiderations could have been considered "interim"
as they were all subject to future reconsiderations; yet each of those was a decision that
attracted the duty to consult.
Had DFO intended to uphold the honour of the Crown, or the Agreement, it would have not
proceeded with announcing its new PRV Policy on June 4. At the very least, DFO could
have contacted 'Namgis to discuss the June 4 announcement prior to it being made.
Disappointingly, but unsurprisingly, DFO has not discussed the June 4 announcement with
'Namgis before or since it was made.
We can only conclude that the Minister is more concerned about electioneering than
maintaining the honour of the Crown and proceeded to announce DFO's new PRV Policy on
June 4 for the media coverage it generated.53
'Namgis also made the following information requests in its June 13, 2019 letter:
Accordingly, we have specific questions related to DFO's announcement that it will test for
HSMI and Icelandic and Norwegian "strains" of PRV:

53

Chief Svanvik, ‘Namgis First Nation to B. McCorquodale, DFO, letter, Re: DFO announcements of June 4, 2019, June 13, 2019.

152

What steps will DFO take if fish test positive for HSMI and Icelandic and Norwegian
"strains" of PRV?
Who will test for HSMI, DFO or industry?
When and how will this testing occur?
What is the case definition that will be used to diagnose HSMI?
Who will test for PRV?
What methods will be used to test for PRV?
How will the Icelandic and Norwegian "strains" of PRV be distinguished from other
"strains" of PRV?
What evidence does DFO have that there are any other "strains" of PRV other than
Icelandic and Norwegian in British Columbia?
How did DFO arrive at its conclusion that there is a "strain" of PRV native to British
Columbia?
Please provide use the full genomic sequence for all ten segments of the supposed
native "strain" of PRV. 54
'Namgis has yet to receive a reply to its June 13, 2019 letter, and as described below, DFO has still not
responded to many of the requests for information contained in that letter.
As described below, 'Namgis believes that the scepticism it expressed in May and June 2019 regarding
DFO's intention to consult in good faith was well-founded. In the process of consultation that has
unfolded since then, DFO has not engaged in meaningful consultation. Instead, DFO simply
provided a meaningless process for 'Namgis to blow off steam, and for DFO to paper the record, so
that DFO could arrive at the very same policy it announced on June 4, 2019. The remainder of this
section examines these failings in more detail.

5.2

IRREPARABLE FLAWS IN THE CONSULTATION PROCESS

While not exhaustive, the list below provides some examples of irreparable flaws in the consultation
process:
1. The Decision was made Before Consultation began: As the June 4, 2019 announcement
indicates, DFO likely formulated the reconsidered PRV Policy before the June 4, 2019
deadline imposed by the Federal Court in Morton 2019. DFO has not given any indication
54
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during the consultation that took place after that time that it was willing to reconsider the
supposedly "interim" policy announced on June 4, 2019.
2. The Completion of the CSAS Process before Consultation with 'Namgis began: The completion
of the Science Advisory Report 2019/022 “Advice from the assessment of the risk to Fraser
River sockeye Salmon due to piscine orthoreovirus (PRV) transfer from Atlantic Salmon
farms in the Discovery Islands area, British Columbia” (hereafter referred to as the 2019
Discovery Island / Fraser Sockeye SAR) further supports the conclusion that the fundamental
science research and discussion on the PRV Policy was complete before consultation began.
Andrew Thomson affirmed in an affidavit filed in Morton 2019 that the steering committee
for the Canadian Science Advisory Secretariat (“CSAS”) review of the PRV Policy would
include First Nations representatives (Morton 2019, para. 196). The resulting documents
from that CSAS process appear to form the core of the science advice that will be provided
the decision-maker for the PRV Policy. Despite DFO's constitutional obligation to consult
First Nations on the PRV Policy, the CSAS process did not allow for consultation with First
Nations. A ‘Namgis representative on the CSAS steering committee would be consistent with
the Crown’s duty to consult it. Unfortunately, 'Namgis was not asked to be part of the
steering committee and, to its knowledge, the steering committee did not have any First
Nations representatives to provide it with information on the potential adverse impacts to
our, or any other First Nation’s, constitutionally protected title and rights. 'Namgis
understands that DFO approached the First Nations Fisheries Council (“FNFC”) to
recommend a member for the CSAS steering committee and that FNFC referred DFO to its
Aquaculture Coordinating Committee, who in turn recommended Mr. Chad Fuller. 'Namgis
understands that Mr. Fuller is sometimes employed as a technician for the Okanagan Nation
Alliance. 'Namgis understands that Mr. Fuller has technical expertise, but is not an
indigenous person and is not a representative of the FNFC or any First Nation. Neither
Mr. Fuller nor the FNFC represents ‘Namgis for any purpose, including consultation on the
PRV Policy.
3. DFO Failed to Inform 'Namgis of its proposed Course of Conduct: Despite the reasonable
conclusion that DFO had already concluded what the PRV Policy will be before beginning
consultation with 'Namgis, DFO, despite repeated requests, has not informed 'Namgis what
the PRV Policy is or may be. The Crown is required to inform a potentially affected First
Nation of its proposed conduct so that the First Nation can be consulted on potential impacts
and accommodations. DFO has not done so. Instead, DFO has said that DFO might proceed
according to the "interim" announcement by testing the smolts for the Icelandic and
Norwegian "stains" of PRV. However, DFO has repeatedly refused to answer 'Namgis'
questions if any regulatory response will follow from positive tests for the PRV. It has
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suggested that this testing could be a research project, but has not provided any information
on how the research would be conducted or its objectives. Consultation cannot be adequate
when the potentially affected First Nation has to guess and speculate about what the proposed
course of conduct might be.
4. DFO has refused to answer fundamental questions about the testing described in the "interim"
policy announced on June 4, 2019. 'Namgis first raised those questions in its June 13, 2019
letter and has repeatedly asked DFO to provide responses to the following questions and
request:
a. What steps will DFO take if fish test positive for HSMI and Icelandic and Norwegian
"strains" of PRV?
b. When and how will this testing occur?
c. How will the Icelandic and Norwegian "strains" of PRV be distinguished from other
"strains" of PRV?
d. What evidence does DFO have that there are any other "strains" of PRV other than
Icelandic and Norwegian in British Columbia?
e. How did DFO arrive at its conclusion that there is a "strain" of PRV native to British
Columbia?
f.

Please provide use the full genomic sequence for all ten segments of the supposed
native "strain" of PRV.

g. DFO has still not responded to many of the requests for information contained in that
letter.
5. DFO failed to respond to the information requests and questions contained in 'Namgis
March 29, 2019 letter. DFO requested a one-month variance to the four-month suspension
period in Morton 2019 so it could respond to the March 29, 2019 letter. The consultation
agreement between 'Namgis and DFO required the Department to provide a full response to
the March 29, 2019 letter by August 8, 2019. DFO representatives repeatedly said during
meetings with ‘Namgis that DFO would provide a full response by that date. DFO is required
by law to provide such a response (Mikisew Cree First Nation v. Canada (Minister of

Canadian Heritage), 2005 SCC 69 at para. 64). Yet at the end of the consultation period, of
the 165 questions and information requests raised by ‘Namgis in this communication, to date
DFO has responded adequately to 30. DFO’s response remains incomplete or in progress on
52 others and in 83 cases, ‘Namgis considers DFO’s responses to be inadequate. We have
attached the March 29, 2019 letter as Appendix A and a table tracking DFO's responses as
Appendix T. 'Namgis requested that information so that it could be meaningfully informed
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for consultation. Notably, DFO has not provided 'Namgis with the following requested
information:
a. A copy of the Dr. Miller's paper from 2011 demonstrating a correlation between
jaundice in Chinook and PRV. ATIP-01222 shows that DFO officials have suppressed
that evidence of the harm PRV causes to Chinook for 8 years. We have attached
ATIP-A-2017-012222 as Appendix Q.
b. The results of research from Dr. Rimstad in Norway that may show that PRV from
BC is pathogenic. We have attached ATIP A-2016-01101 as Appendix P.
c. The results of DFO's Fish Health Audit Surveillance Program that were collected at
the fish farms that were subject of the Di Cicco et al (2017) study that diagnosed
HSMI on a BC fish farm despite DFO's failure to do so or report doing so.
6. DFO failed to bring scientists to full-day meetings to discuss the science of PRV: ‘Namgis
commenced this consultation with the understanding that what was being discussed was
DFO’s PRV Policy. Central to that discussion is the state of knowledge and certainty of
existing PRV science. During the initial consultation planning phase, ‘Namgis identified the
need for full-day meetings and an exchange of views on PRV science approximately 4 weeks
in advance of the first of the two PRV science meetings. This agreement for both parties to
bring scientific experts to those meetings to discuss the science of PRV was incorporated into
the Consultation Plan.55 Weeks in advance, ‘Namgis weeks before the meetings were
scheduled to take place. 'Namgis understood and expected that DFO would also have its
scientists present at these meeting in order to engage in a dialogue regarding the science of
PRV. DFO did not bring any scientific experts to those meetings. DFO also stated explicitly
during the August 15, 2019 meeting that, “they (DFO Science Section) don’t think “rehashing” individual projects is worth their time. DFO already has a lot of studies…” (Brenda
McCorquodale, DFO, August 15, 2019 – comment made at commencement of Science
Meeting). At the conclusion of the August 15, 2019 meeting, DFO committed to responding
in writing to the scientific materials and expert opinions provided by ‘Namgis in that
meeting. DFO committed to providing these materials by August 20, 2019, but to date has
not done so.
7. DFO repeatedly misrepresented and withheld information: In its March 29, 2019 letter,
'Namgis described repeated instances in which DFO misrepresented science on PRV. Please
see Appendix R (Table of DFO Misrepresentations of Scientific Findings). DFO has not
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responded to 'Namgis' questions contained in that table, but has instead continued to
misrepresent and withhold information:
a. As described above, DFO repeatedly represented the 2019 Discovery Island / Fraser
Sockeye Risk Assessment as being the product of consensus of the participants.
However, the minutes of the proceedings provided to 'Namgis show that consensus
did not exist. (For further discussion, see Subsection 4.3.2, Movement of Live Fish
Movement Policy, above).
b. 'Namgis requested DFO provide it with DFO's case definition for HSMI. DFO did so
and that case definition is quoted above in Section 3. However, at a meeting on
September 10, 2019, DFO veterinarian, Dr. Derek Price informed 'Namgis that DFO
had two case definitions – one for individual fish and one for fish farms. The
existence of two case definitions was never disclosed to 'Namgis and 'Namgis has not
been provided with that second case definition. The case definition for HSMI was a
central issue in Morton 2019.
c. DFO did not provide 'Namgis with the findings of Ferguson et al (2019), which DFO
scientists participated in, and whose results were published on September 13, 2019.
Those results show that PRV may either contribute to Haemorrhagic kidney
syndrome in Atlantic salmon either by co-infection with infectious salmon anaemia
virus (ISAV) and may be the primary causal agent in Haemorrhagic kidney syndrome
in Atlantic salmon (Ferguson et al. 2019). Damage to the kidneys is consistent with
other PRV-related pathologies observed in Pacific salmon. DFO's failure to discuss
this evidence of the pathogenicity of PRV, and its potential harm to Pacific salmon is
in contrast to its discussion of other soon-to-be published research that DFO claims
provides evidence that there is a "BC strain" of PRV. In its March 29, 2019 letter
'Namgis noted that DFO tended to include draft and soon-to-be published research in
documents put before decision makers when such research was favourable to
maintaining DFO's failure to test for PRV and to exclude or ignore draft or soon-to-be
published research when it presented evidence that PRV causes harm to salmon.
8. DFO consulted on draft and incomplete documents: As described above, DFO provided
'Namgis with draft and incomplete documents to consult on. Many of those documents rely
on other policy documents that have not been completed. This information gap has
significantly impeded consultation.
9. DFO failed to discharge its Secretariat Responsibilities: 'Namgis and DFO agreed DFO would
be the secretariat for consultation. Yet, DFO's consistent and ongoing failure to provide notes,
meeting records and other materials in a timely manner has been meant that information has
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not been provided in a timely manner. In addition to the late arrival of materials, incoming
materials from DFO would frequently be received after business hours. Alongside not
providing meeting note drafts in a timely manner, DFO has also failed to take notes during
meetings. Despite committing to the role of secretariat, DFO staff took no notes during the
‘Namgis PRV Science presentation meeting on August 15, 2019 and subsequently requested
that ‘Namgis provide notes for DFO’s own record. These gaps are indicative of a failure to
place sufficient priority on these consultations or to ensure that adequate staff resources were
committed such that DFO could meet its commitments to the process.
10. Capacity funding: DFO has failed to provide reasonable capacity funding for 'Namgis to
engage in consultation. As noted in ‘Namgis’ letter of September 9, 2019 to Brenda
McCorquodale, given the depth and complexity of the science involved and legal rights in
question it has been essential for ‘Namgis to have access to technical and legal support
throughout the process in order for meaningful consultation to be achievable.56 Furthermore,
due to the entrenched position held by DFO at the start of the process on the adequacy of the
science of PRV and the asserted minimal risk to ‘Namgis constitutionally protected rights and
title, we have had to make substantial use of legal and scientific expertise throughout the
process to assess DFO documents and assess the Department’s view on PRV, its application of
the Precautionary Principle and the lack of clarity about how risks to our title and rights are
assessed.
11. DFO failed to provide 'Namgis with an assessment of the potential impacts to its Aboriginal
title and rights. Despite 'Namgis providing information in its March 29, 2019 letter on the
depleted state of wild salmon it relies on, the vulnerability of those populations to additional
stressors and the adverse impacts that would flow to the exercise of 'Namgis' Aboriginal title
and rights from impacts to those populations of wild Pacific salmon, DFO has never
responded to that information. DFO has not provided an assessment of those stocks in
'Namgis Territory. Instead, it relies on the 2019 Discovery Island / Fraser Sockeye SAR,
despite that study being limited to one species of salmon in an entirely different area of the
BC coast. As confirmed repeatedly by DFO's own expert, such a study cannot be relied on to
determine impacts on another species in a different environment. Nor can laboratory studies
not designed to consider impacts to wild salmon be relied on (See Affidavit of Dr. Kyle
Garver, dated July 4, 2018 attached as Appendix C and Transcript - Cross-examination of
Dr. Kyle Garver dated July 17, 2018 attached as Appendix D). As a result of this nonresponsiveness, the object of consultation was misdirected (Clyde River (Hamlet) v.

Petroleum Geo‑Services Inc., 2017 SCC 40 at para. 45).
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12. DFO failed to discuss any accommodations aimed at protecting 'Namgis' Aboriginal title and
rights. As a result of DFO's failure to consult on 'Namgis' Aboriginal title and rights, any
accommodations to protect those rights was effectively precluded from being meaningfully
considered. Instead, 'Namgis has been limited to providing accommodations aimed at
protecting populations of wild salmon generally and addressing deficiencies with DFO's
science and policy development.

5.3

SUBSTANTIVE ASPECTS OF CONSULTATION

As we have noted in Section 5, the newly proposed PRV Policy is structured in a manner that
perpetuates a denial of the potential for adverse impacts on ‘Namgis rights by constructing and
operationalizing an administrative fiction that there exists full scientific certainty (i.e., consensus
among all scientists, with a high-level of certainty) that PRV is not pathogenic (i.e., a disease agent
that is harmful) to wild Pacific salmon. Of critical concern, raised by ‘Namgis repeatedly through
the course of ‘Namgis-DFO consultation meetings held in July and August 2019, is that DFO’s current
PRV Policy, including the new interim policies, have established an administrative regime that
systematically denies the Crown’s obligation to consult and accommodate on the effects of PRV by
insisting that there must be conclusive proof or evidence that PRV causes pathogenicity (i.e., disease)
in wild salmon before the Crown’s duty to consult on potential impacts is triggered.
Hence, at the heart of this current consultation process on DFO’s reconsideration of its PRV Policy is
the concern that, as proposed, the PRV would effectively fetter the Crown from consulting with
‘Namgis on the potential of adverse effects of PRV on wild Pacific salmon relied upon by ‘Namgis for
the continued exercise of their right to fish. Related to this concern are two critical, substantive issues
linked to how the PRV Policy, as proposed, would operationalize the highly uncertain, if not
arguably unscientific, notion that PRV does not pose any risk to salmon populations.
How the PRV Policy, by denying the potential for any adverse effects on wild salmon,
prevents meaningful consultation on preventative, precautionary measures that would be
required to avoid or reduce impacts of PRV on wild salmon.
How the PRV policy, by denying the potential of adverse effects has prevented meaningful
discussion through this process of not only potential impacts of its conduct, in respect to
PRV-infected fish farms, on ‘Namgis rights and title; but also, the accommodation measures
that are required to address it.
In short, throughout this process to date, DFO has refused to engage in meaningful dialogue in
respect to these two central, substantive concerns raised by ‘Namgis, and instead has only been

159

willing to “explain” why dialogue about potential impacts and related accommodation of impacts is
not required.

5.4

CONCLUSION

Procedurally, DFO has failed to consult in a meaningful and reasonable manner with ‘Namgis. It has
failed to ensure the procedural safeguards necessary for reasonable consultation, has failed to respond
to questions and concerns raised by 'Namgis in a meaningful way, refused to provide information
about the proposed PRV policy and failed to address key concerns.
Most importantly, DFO never consulted on 'Namgis' right to fish for FSC purposes:
it did not provide any assessment of the potential impacts to the vulnerable populations of
wild salmon that 'Namgis relies on to exercise its rights nor the effect those potential
impacts would have on 'Namgis' ability to meaningfully exercise that right, and
it never discussed any accommodations aimed at protected those rights.
Instead, DFO presented 'Namgis with the completed 2019 Discovery Island / Fraser Sockeye CSAS
Risk Assessment and associated documents and a number of draft and incomplete policy documents
and allowed 'Namgis to provide information. Not once did DFO address the affidavits 'Namgis
provided with its March 29, 2019 letter that describe the depleted populations of wild salmon in
'Namgis Territory, their vulnerability to additional stressors, what loss or reduction of those
populations would mean to 'Namgis' ability to exercise its right to fish for FSC purposes in a
meaningful way, or any accommodations aimed at preserving 'Namgis' Aboriginal title and rights.
Consultation that does not address these key issues cannot be reasonable.
The Supreme Court of Canada has repeatedly found that the duty to consult is a constitutional
obligation that must be discharged before the Crown acts, and that when that duty is not discharged,
the licence issued should be quashed.
In Clyde River, the Supreme Court quashed the National Energy Board's authorization (para. 4),
saying:
Above all, and irrespective of the process by which consultation is undertaken, any decision
affecting Aboriginal or treaty rights made on the basis of inadequate consultation will not be
in compliance with the duty to consult, which is a constitutional imperative. Where
challenged, it should be quashed on judicial review (para. 24).
..
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Accordingly, where the Crown’s duty to consult an affected Indigenous group with respect to
a project under COGOA remains unfulfilled, the NEB must withhold project approval. And,
where the NEB fails to do so, its approval decision should (as we have already said) be
quashed on judicial review, since the duty to consult must be fulfilled prior to the action that
could adversely affect the right in question (Tsilhqot’in Nation v. British Columbia, 2014 SCC
44 (CanLII), [2014] 2 S.C.R. 257, para. 78) (para. 39) (Emphasis added).
In Chippewas of the Thames First Nation v. Enbridge Pipelines Inc., 2017 SCC 41, the Supreme Court
found that: "the regulatory decision made on the basis of inadequate consultation will not satisfy
constitutional standards and should be quashed on judicial review or appeal" (para. 32).
In Mikisew Cree First Nation v. Canada (Governor General in Council), 2018 SCC 40 ("Mikisew

2018"), Moldaver, Côté and Rowe JJ said: "Where it is shown that the duty to consult has not been
fulfilled, the decision in question will be quashed and, in effect, the decision maker will be told to “go
back and do it again”, this time with adequate consultation" (para. 156; underlining added).
Based on the repeated findings from the Supreme Court of Canada that Crown decisions made
without effective consultation must be quashed, the decision maker must not proceed on the basis of
the currently inadequate consultation and accommodation.
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6.

ACCOMMODATIONS REQUIRED

The accommodations described below are required to avoid and mitigate the potential effects that
PRV is likely to have on the populations of wild Pacific salmon that 'Namgis relies on to exercise its
Aboriginal title and rights and to avoid the infringement or sterilization of those title and rights.
These required accommodations flow from the discussion and rationales provided above.
The required accommodations have been grouped into four categories:
1. Policy accommodations for the regulation of PRV designed to protect and conserve the species
of wild Pacific salmon that 'Namgis relies on to exercise its constitutionally protected title and
rights.
2. Co-management accommodations designed to ensure that ‘Namgis is meaningfully consulted
and engaged decisions related to any future consideration of DFO's policy with respect to
PRV, and decisions to transfer or introduce fish into the marine environment.
3. Scientific accommodations designed to ensure necessary scientific research is conducted
according to standards acceptable to 'Namgis to inform future policy decisions and the
ongoing regulation of PRV in BC.
4. Monitoring accommodation required to ensure that the information collected about the
presence of pathogens and disease in fish farm hatcheries and open-net pens is accurate and
can be relied on to inform future policy and management decisions.
Unless DFO adopts accommodations #1-7 below in their entirety, 'Namgis believes that DFO's
regulation of PRV in fish farms in BC will likely result in the infringement and sterilization of 'Namgis'
Aboriginal title and right to fish for FSC purposes.

6.1

POLICY ACCOMMODATIONS

The following Policy Accommodations are necessary to avoid or mitigate the harmful effects of PRV
on the populations of wild salmon that 'Namgis relies on to exercise its Aboriginal title and rights:
1. DFO must prohibit any cohort of smolts that test positive for any strain, genotype, subgenotype or variant of PRV from being introduced into the marine environment until such
time as there is scientific consensus that PRV is not pathogenic to all species of wild Pacific
salmon.
2. Testing for PRV must adhere to sampling methods and sample sizes agreed to by 'Namgis,
with a minimum of 240 fish sampled from each sources hatchery.
3. DFO must investigate the bio-security measures at any freshwater hatchery that produces
smolts that tests positive for any strain, genotype, sub-genotype or variant of PRV.
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4. Testing of smolts intended to stock open-net fish farms should be testing for PRV regularly
during their freshwater growth cycle and immediately before proposed transfer to the
marine environment.
5. The testing for PRV must use Fluidigm technology and be based on protocols and
procedures agreed to by 'Namgis.
6. Testing must not be done solely by an aquaculture industry lab and must be conducted at a
laboratory agreed to by 'Namgis.
7. Introductions and transfers of smolts which have been conclusively identified as PRVnegative would be permitted only during the period from October-March.
8. In the alternative to accommodation #1 above, if DFO does not adopt a complete
prohibition on the introduction of smolts that test positive for any strain, genotype, subgenotype or variant of PRV, then transfers and Introductions of smolts must be:
a. Limited to certain times of the year, in order to avoid impacts to migrating and
spawning salmon;
b. Prohibited from being introduced or transferred to:
i. Areas proximal to natal streams (an agreeable minimum distance to be
determined through further consultation);
ii. Areas of farm clustering and density (as determined through further
consultation); or
iii. Areas where hydrodynamics may cause the spread of PRV over a large area –
for example, farms located in narrow channels with high tidal or current flow
(to be determined through further consultation).
9. In the alternative to accommodation #1 above, if DFO does not adopt a complete
prohibition on the introduction of smolts that test positive for any strain, genotype, subgenotype or variant of PRV and in addition to #8 above, DFO and the ITC introduce
directives that would reduce the maximum allowable biomass a fish farm may hold when a
cohort of smolts known to be PRV positive will be introduced to that fish farm.
10. Before cohorts of PRV-negative smolts are introduced into fish farm, that destination fish
farm must be fallowed until the water column in and around that fish farms is negative for
all strains, genotypes, sub-genotypes or variants of PRV.
11. Require extended fallowing of fish farms in specified geographical areas (to be determined
by hydrodynamics) to clear PRV out of the marine environment. Such fallowing must
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continue until regular testing determines all strains, genotypes, sub-genotypes or variants
of PRV.

6.2

CO-MANAGEMENT ACCOMMODATIONS

The following accommodations are required to ensure ‘Namgis is meaningfully consulted on the
management of risks that PRV, and other pathogens, disease agents and diseases, present in fish farms
pose to the populations of wild Pacific salmon that 'Namgis relies on to exercise its Aboriginal title
and rights:
12. Establishment of a new scientific review committee, external to and independent of DFO
and CSAS, that would be responsible for assessing level of certainty around existing science
of PRV. This independent review committee would review Disease Agent Assessments
every three months to determine if they remain valid, and to revise where warranted by
new or reconsidered science. The scientific review committee would require:
a. Mechanisms for DFO to consult with ‘Namgis quarterly about the scientific review
committee's findings and funding for ‘Namgis participation;
b. DFO to demonstrably consider the scientific review committee's findings when
assessing and addressing potential harm to the environment (fish) and impact to
rights;
13. ‘Namgis must have a seat on the CSAS Steering Committee, and the ability to delegate an
expert to the CSAS Steering Committee in instances where there is a potential impact on
the lands or waters of 'Namgis Territory.
14. ‘Namgis must have a seat on the Introduction and Transfers Committee, in all cases where
an introduction or transfer is occurring with ‘Namgis Territory.
15. To ensure that future consultations between ‘Namgis and DFO are meaningful and
conducted in good faith, DFO must that demonstrate that:
a. The Precautionary Principle has been incorporated into decision making at all
levels in a meaningful and consistent way; and
b. Indigenous Knowledge and perspectives have ben meaningfully considered in
decision-making and risk assessment processes and arenas.
16. DFO must commit participation funding in order to ensure the full participation of First
Nations, including ‘Namgis, in consultation processes on policies related to aquaculture
pathogens, disease agents and diseases as well as decisions under s. 56 of the FGRs. This
funding should support participation in all forms, including the potential conduct of
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independent studies (such as Traditional Knowledge Studies) and assessments of risk or
impact to traditional rights.

6.3

SCIENTIFIC ACCOMMODATIONS

To ensure necessary scientific research is conducted according to standards acceptable to 'Namgis to
inform future policy decisions and the ongoing regulation of PRV in BC the following
accommodations are necessary:
17. To examine the link between PRV and pathologies in Pacific salmon DFO must conduct
PRV challenge studies in collaboration with 'Namgis and according to standards acceptable
to 'Namgis, including:
a. Challenge studies all five species of wild Pacific salmon, including populations of wild
Pacific salmon that originate in or use 'Namgis Territory;
b. The use of a reliable control group;
c. Agreed definition of disease;
d. Agreed sampling times;
e. Increased testing for viral load throughout the salmon life cycle, to determine
differences in viral load and therefore the relative size of PRV reservoirs in open
ocean, migration channel and spawning stream environments; and
f.

Ongoing monitoring and PRV-related protocols need to include greater accounting
for environmental variability including different rates of viral infection, incubation,
pathology, disease manifestation, shedding and other factors that contribute to
pathogen transfer from fish farms to species of wild Pacific salmon.

18. To examine the potential transmission of PRV and other pathogens, disease agents and
diseases from fish farms to wild Pacific salmon, DFO must conduct PRV research in
collaboration with 'Namgis and according to standards acceptable to 'Namgis, including:
a. The identification of potential risks from sub-lethal infection on wild fish, and the
pathways by which sub-clinical infection may influence mortality;
b. The identification of potential stressors from aquaculture on wild fish, including
when infected farmed fish start to shed PRV virions into the environment;
c. Completing water column sampling to determine how long PRV persists in the water,
how far it can travel in the water, how long it remains viable (potentially infective) in
the water and what the minimal infective dose is;
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d. Assessing the risk of disease in pacific salmon and/or the risk of transmission of PRV,
other pathogens, disease agents and diseases between wild salmon and farmed salmon;
e. The role cumulative effects play in the risk PRV infection poses to wild pacific
salmon stocks; and
f.

Potential role of vectors such as sea lice in the transmission and spread of PRV.

19. DFO must expedite the completion of the nine risk assessments of key diseases it
committed to complete by 2020 to evaluate the consequences of disease transfer from
aquaculture to wild fish.
20. DFO must commit to expand field assessment programs in order to establish a body of data
regarding the locations and health of “known aggregates of wild fish” and their
susceptibility to disease agents including PRV and other pathogens. This should include
salmon populations as well as other species such as herring.
21. The DFO should also ensure that the findings of all the scientific studies resulting from the
accommodations listed above are made public in a timely fashion such that they can be
scrutinized and considered by relevant bodies such as the ITC and the scientific review
committee described in Accommodation #12, above, and be incorporated into risk
assessments based on the Precautionary Principle.
22. DFO must, in collaboration with 'Namgis and according to standards acceptable to
'Namgis, conduct an assessment of:
a. 'Namgis' current opportunity to meaningfully exercise its right to fish for FSC
purposes and the incidents of Aboriginal title that depend on healthy populations of
wild Pacific salmon;
b. The risk PRV poses to 'Namgis' current ability to meaningfully exercise its right to
fish for FSC purposes and incidents of Aboriginal title that depend on healthy
populations of wild Pacific salmon; and
c. Accommodations appropriate to avoid and mitigate the potential impacts of PRV from
fish farms to 'Namgis' Aboriginal title and right to fish for FSC purposes.

6.4

MONITORING ACCOMMODATIONS

To ensure that the potential impacts PRV poses to populations of wild Pacific salmon and 'Namgis'
Aboriginal title and rights are fully and properly monitored for, the following accommodations are
required:
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23. DFO must establish a joint monitoring program with 'Namgis for the fish farms in 'Namgis
Territory. That joint monitoring program must be developed in collaboration with 'Namgis
and include standards agreeable to 'Namgis, including:
a. DFO provide to 'Namgis adequate funding for training 'Namgis environmental
monitors;
b. Collaboration between 'Namgis and DFO during inspections, provided the presence of
‘Namgis monitors is understood to NOT constitute any form of agreement with the
results of an inspection;
c. 'Namgis' role in the delivery of notices of inspection in person and 'Namgis presence
during the collection of salmon morts by divers;
d. Frequent ’Namgis-controlled monitoring for gross clinical signs and testing for PRV
prevalence followed up by histological testing if either of these were detected; and
e. Adequate capacity funding for ‘Namgis participation, in all of these monitoring
programs, including costs for collections, testing, and analysis.
24. DFO's auditing program of fish farms must:
a. Be conducted without any advance warning to ensure accuracy of information
collected;
b. Require that monitoring for HSMI and PRV in fish farms and hatcheries include
sampling at least 30 fish at each sampling event, with a minimum of one sampling
event per month at each fish farm.
c. Require regular assessment of salmon morts for the presence of HSMI twice-monthly;
d. Include semi-monthly a definition of disease outbreak that conforms to OIE standards
under its Aquatic Animal Health Code, including to conforming to standards for
diagnosing sub-clinical disease and the numbers of individuals with disease for disease
to be diagnosed;
e. Include a definition of "mortality event" that captures diseases with mortality that
may move through a population over weeks, such as HSMI, and that does not allow
mortality events to be dismissed because of environmental conditions;
f.

Use diagnostic standards for HSMI based exclusively on histopathological lesions as
described in the Beiring and Garseth (ICES) paper;
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g. Incorporate diagnostic standards for jaundice/anemia in chinook salmon using a
technique which is replicable, peer-reviewed and more precise than the current
clinical examination consistent with the methods used in Di Cicco et al. (2018).
25. DFO must establish a joint monitoring program with 'Namgis to monitor the transmission
of PRV, pathogens, disease agents and diseases from fish farms to wild salmon. That joint
monitoring program must be developed in collaboration with 'Namgis and include
standards agreeable to 'Namgis, including:
a. regular assessments for jaundice and EIBS and other PRV-related diseases in wild
Pacific salmon using a protocol deemed acceptable by expert peer-review;
b. a comprehensive pathogen surveillance program focused specifically on wild
populations of Pacific salmon in order to assess the extent to which pathogens are
stressors;
c. RNA sequencing of PRV in order to track the presence of strains in hatchery and
ocean-penned Atlantic salmon for the purposes of comparison and mutation tracking;
d. collection of data on particular PRV-Ia sequence variants within specific areas,
salmon farms, or salmonid species so as to establish the diversity within PRV-Ia in
BC;
e. Fish collected at all life stages, and not just morts, in order to ensure effective
sampling;
f.

DFO funding for the training of 'Namgis environmental monitors to be paid to
'Namgis; and

g. capacity funding for ‘Namgis participation.
26. DFO must ensure that the findings of the FHASP, as modified by the accommodations
described above, is made public in an accessible and timely fashion such that they can be
scrutinized and considered by relevant bodies, such as the ITC, and be incorporated into
risk assessments based on the Precautionary Principle.

6.5

CONCLUDING STATEMENT

Unless DFO adopts accommodations #1-7 in their entirety, 'Namgis believes that DFO's regulation of
PRV in fish farms in BC will likely result in the infringement and sterilization of 'Namgis' Aboriginal
title and right to fish for FSC purposes.
The adoption by DFO of any other combination of accommodations may lessen, but will not
eliminate, potential adverse impacts to already severely depleted populations of wild Pacific salmon
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in 'Namgis Territory such that 'Namgis will not be able to continue to meaningfully exercise its
Aboriginal title or right to fish for FSC purposes.
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7.

CONCLUSION

Neither DFO's past PRV Policy nor the interim PRV Policy announced by the Minister on June 4,
2019 comply with s. 56 of the FGRs, DFO's obligation to consider and integrate Indigenous
Knowledge in decision making or the Crown's duty to consult and accommodate 'Namgis.

7.1

REQUIREMENTS OF S. 56 OF THE FGRS

In Morton 2019, the Federal Court held that s. 56 of the FGRs govern the conduct of the Minister and
the Minister can only issue licence under s. 56 if all three regulatory preconditions of s. 56 are met:

Recall that section 56 allows the Minister to issue a licence if:
a)

The release or transfer of the fish would be in keeping with the proper
management and control of fisheries;

b)

The fish do not have any disease or disease agent that may be harmful to the
protection and conservation of fish; and

c)

The release or transfer of the fish will not have an adverse effect on the stock
size of fish or the genetic characteristics of fish or fish stocks (para. 84; see also
para. 14).

The Federal Court also found that s. 56(b) embodies the Precautionary Principle, which requires the
Minister to "anticipate, prevent and attack the causes of environmental degradation" and not use
scientific uncertainty to avoid his obligation to adhere to the Precautionary Principle (para. 41). In

Morton 2019 the Federal Court held that the Minister must adhere to the Precautionary Principle not
merely consider it (Morton v. Canada (Fisheries and Oceans), 2019 FC 143 paras. 159 and 167).
In Morton 2019, the Federal Court, again finding that DFO had not adhered to the Precautionary
Principle reminded the Minister that:

While preventive action involves intervention prior to the occurrence in
relation to known risks, precaution involves a preparedness by public
authorities to intervene in advance in relation to potential, uncertain or
hypothetical threats. If the risk is sufficiently serious in character, precaution
may posit intervention even where a risk is simply suspected, conjectured or
feared” (para. 169).
That is, the Minister must intervene with precaution before a threat materializes. The Federal Court
emphasized that the “focus is to exercise more caution when information is uncertain and, where
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appropriate, to ensure that steps are taken to prevent irreversible harm, even when the potential risk
of causing that harm is uncertain” (Morton v. Canada (Fisheries and Oceans), 2019 FC 143, para. 168).
The Federal Court the Court has described as including the need to be more cautious when
information is uncertain, unreliable or inadequate (Morton v. Canada (Fisheries and Oceans), 2019
FC 143, para. 160). Precautionary Principle, reverses the burden of proof (para. 160 and places the
obligation on DFO to prove with reasonable certainty that is revised PRV Policy to prove that no
harm will result to wild salmon populations. As described above, DFO has not discharged that
burden of proof.

7.2

THE DUTY TO CONSULT AND INCORPORATION OF INDIGENOUS KNOWLEDGE

DFO has a duty to ensure our submissions are seriously considered and demonstrably integrated into
any consideration of the PRV Policy (Mikisew Cree First Nation v. Canada (Minister of Canadian

Heritage), 2005 SCC 69 at para. 64) and provide written reasons showing how 'Namgis' submissions
were considered and the impact they had on the decision-making process (Chippewas of the Thames
First Nation v. Enbridge Pipelines Inc., 2017 SCC 41 at para. 47).
Additionally, and importantly, as the duty to consult ‘Namgis is engaged with respect to any
reconsideration of the PRV Policy, the DFO must consider the potential impacts any policy regarding
PRV could have to 'Namgis' constitutionally protected title and rights themselves, separate and distinct
from environmental impacts that might be caused by any policy with respect to PRV. Such an assessment
must consider 'Namgis' specific situation, including the current status of populations of wild salmon in
our Territory and our ability to continue to exercise our rights. Any failure to assess potential impacts
to our rights will result in consultation being inadequate (Clyde River (Hamlet) v. Petroleum Geo‑

Services Inc., 2017 SCC 40 at para. 45).
'Namgis emphasizes that the determination of potential adverse impacts to its constitutionally
protected title and rights is an entirely separate legal question than the DFO’s duty to protect and
conserve fish or its duty to adhere to the precautionary principle. 'Namgis further emphasizes that the
threshold for when potential adverse impacts to our rights could constitute an infringement, or an
extinguishment of 'Namgis' rights, or trigger the duty to accommodate, may be entirely different
thresholds than the threshold for when the Minister is prohibited from authorizing introductions or
transfers of fish because such transfers may be harmful to the protection of conservation of fish or
because they do not adhere to the precautionary principle.

7.3

DFO'S FAILURE TO ASSESS THE THREAT PRV POSES TO 'NAMGIS ABORIGINAL
TITLE AND RIGHTS

The risk that PRV poses to 'Namgis' Aboriginal title and rights is unassailable:
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PRV is found in high concentrations in Atlantic salmon farms along BC’s coast (DFO. 2015.
Assessment of the Occurrence, Distribution and Potential Impacts of Piscine Reovirus on
the West Coast of North America. DFO Can. Sci. Advis. Sec. Sci. Resp; Marty et al. 2015).
PRV infection is significantly higher in wild salmon exposed to salmon farms (Morton et al
2017)
PRV causes HSMI in Atlantic salmon (Wessel et al., 2017).
The same strain of PRV causing HSMI on fish farms causes the red blood cells of Chinook to
rupture, releasing toxins into their livers and kidneys and killing many of the infected fish
(Di Cicco et al., 2018).
PRV also causes EIBS in coho salmon (Takano et al., 2016).
At least 41 populations that 'Namgis relies on to exercise its Aboriginal title and rights are
vulnerable with many be recognized by COSEWIC and DFO as at threat of extirpation.
Importantly, the threatened condition of the local salmon populations that ‘Namgis relies on for the
practice of it Aboriginal rights and title are in a state of severe threat. The depletion of these salmon
stocks has had a significant impact on their resilience and they are highly vulnerable to the threats
posed by PRV. An appropriate application of the Precautionary Principle must recognize the
threatened nature of these stocks and ensure that their vulnerability to threats is at the heart of any
policy that may impact them.
Inexplicably, and contrary to its constitutional duty to do so, DFO has not conducted an assessment of
the potential adverse impacts that its planned policy on PRV will have on our Aboriginal title and
rights.
Consequently, DFO’s approach to consultation on the PRV Policy has been predicated on DFO’s
consistent uninformed under-estimation of the potential impact of the PRV Policy on wild fish
stocks, the threatened nature of wild Pacific salmon stocks and their significant vulnerability to PRV
as well as a consistent disregard for the Aboriginal rights which ‘Namgis holds to harvest these stocks.
The information that ‘Namgis understands to have been considered by DFO, the Minister, the CSAS
Committee and the ITC does not include or accurately describe the species, Conservation Units or
other aggregates, or location-specific adverse effects likely to occur to wild fish populations that
'Namgis relies on.
These significant omissions are compounded by:
high levels of scientific uncertainty and significant gaps in knowledge related to the PRV;
the variety of pathways through which disease can move from farmed to wild salmon;
the high magnitude potential impact of fish farms on already heavily-at-risk wild fish stocks;
and
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the high risk of infringement of Aboriginal rights as a result of a disease outbreak in wild
Pacific salmon stocks.
As a result, the adherence, to and application of, the Precautionary Principle is not merely justified,
but essential to avoid the sterilization of 'Namgis Aboriginal right to fish for FSC purposes.

7.4

DFO'S FAILURE TO ADHERE TO THE PRECAUTIONARY PRINCIPLE AND TO ACT
REASONABLY

As described above, DFO has relied on scientific studies that have fundamental methodological flaws
and result in conclusions that are outside the scientific mainstream, such as PRV having low or no
pathogenicity to wild Pacific salmon. The indefensibility of this conclusion is further underscored by
the absence of reliable challenge studies on PRV in all five species of wild Pacific salmon.
DFO relies on the premise that there is a strain of PRV in BC that is not pathogenic, despite no
genome sequence having ever been published for this supposed strain.
DFO also relies on fundamentally flawed data collected from methods that depart from
internationally accepted standards for diagnosing disease that undermine the reliability of DFO's
studies and the data collected from its auditing program. Significant gaps in available data regarding
the potential transfer of pathogens, including PRV, from farmed salmon to wild Pacific salmon, are
such that an accurate and definitive assessment of the risks posed by this transfer is not currently
possible. DFO's policy of not testing for PRV and HSMI as well as the monitoring of ‘mortality
events’ in farms have been identified as scientifically indefensible, and as likely contributing to a
chronic underestimation of the potential impacts of aquaculture on wild Pacific salmon stocks.
Consequently, current knowledge, and the current practices of infrequent testing, non-standard
diagnostic procedures and the use of farmed fish as a proxy for the impacts of disease on wild fish, all
contribute to the failure of DFO to adhere to s. 56 of the FGRs or the Precautionary Principle.
DFO’s continued reliance on non-standard, non-scientific and non-defensible protocols, techniques
and data depart significantly from Precautionary Principle and therefore the DFO and its PRV Policy
are not meeting its core mandate of protecting wild fish. This abandonment of the DFO’s core
mandate constitutes a real and immediate threat to ‘Namgis Aboriginal right to fish as recognized
under the Constitution Act, 1982, and affirmed through jurisprudence such as Sparrow.
But even more incredulously, even if DFO's data and scientific reasoning is defensible, DFO relies on
policy reasoning that is neither reasonable or precautionary:
PRV was very likely imported from the North Atlantic at some unknown time, (despite
peer-reviewed research concludes the evidence for a recent introduction is more robust
than a historical introduction (Kibenge et al 2017)).
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A likely and reasonable source must be the millions of Atlantic salmon in fish farms off BC's
coast.
This originally non-native PRV has now evolved into a strain that is endemic to BC.
Despite PRV being pathogenic everywhere else it is found in the world, and despite
evidence of PRV-related diseases in BC, such as HSMI and jaundice/anemia, BC won the
genetic lottery and the BC strain is not pathogenic to species of wild Pacific salmon.
DFO has concluded that placing millions of fish infected with "the BC strain of PRV" will
not cause that BC strain of PRV to evolve into a more virulent and pathogenic strain that
will be released into the ecosystem, despite:
DFO's conclusion that PRV has evolved into multiple strains, (PRV-1, PRV-2, PRV3) and
sub-genotypes PRV-1a and PRV-1b; and
The evidence that the more pathogenic genotype PRV 1b likely evolved from PRV 1a in
Norwegian fish farms.
In effect, by continuing to allow millions of farmed Atlantic salmon infected with PRV into densely
crowded fish farms, which provide the ideal conditions for virus to evolve rapidly and into more
virulent strains, DFO is gambling that this supposed native strain will not evolve into a highly
virulent and pathogenic strain of PRV. Such an approach is devoid of caution. It is a reckless
disregard for DFO's mandate to protect and conserve fish and 'Namgis' Aboriginal title and rights.

7.5

DFO MUST NOT ADOPT ITS PAST PRV POLICY OR THE "INTERIM" PRV POLICY
IT ANNOUNCED ON JUNE 4, 2019

DFO cannot adopt either its past policy on PRV or the interim policy it announced on June 4, 2019.
Doing so would be a complete abandonment of DFO's statutory and constitutional duties.
In order to meet its obligations, DFO must commit to implementing the accommodations described
below.
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