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Abbreviations and Acronyms

AQIS
BICON
DAFF
EHP
EHS
EIBS
HSMI
IGB
IHNV
IPNV
IRA
ISA
ISAV
PHV
POMV
PRV

SPS
VEN
WOAH
WSSV
WTO

Australian Quarantine Inspection Service

Australian biosecurity import conditions database

Federal Department of Agriculture, Fisheries and Forestry

Enterocytozoon hepatopenaei, a microsporidian parasite that infects prawns
Enterocytozoon salmonis, a microsporidian parasite that infects salmonids

Erythrocytic inclusion body syndrome, a disease caused by some strains of orthoreovirus
Heart and skeletal muscle inflammation, a pathological condition caused by picine orthoreovirus (PRV)
Inspector-General of Biosecurity

Infectious hypodermal and haematopoietic necrosis, a rhabdovirus that infects finfish
Infectious Pancreatic Necrosis Virus, a birnavirus that infects finfish

Import Risk Assessment

Infectious salmon anaemia, a disease process caused by infection with ISAV

Infectious salmon anaemia virus, an orthomyxovirus that infects finfish

pilchard herpesvirus, a herpesvirus that infects pilchards

pilchard orthomyxovirus, an orthomyxovirus that infects finfish

Piscine orthoreovirus, an orthoreovirus that infects finfish and causes heart and skeletal muscle
inflammation (HSMI)

WTO agreement on sanitary and phytosanitary measures

Viral erythrocytic necrosis (erythrocytic necrosis virus), an iridovirus that infects finfish
World Organisation for Animal Health (formerly Office International des Epizooties, OIE)
white spot syndrome virus, a whispovirus that infects prawns

World Trade Organisation
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Non — technical summary

A recent decision to grant salmon producers in Chile market access to Australia has raised questions
regarding Australia’s 1999 Import Risk Analysis on Non-viable Salmonids and Non-salmonid Marine
Finfish (the 1999 IRA). In particular, the salmon industry in Australia has raised concerns regarding whether
this 25 year old document remains up-to-date and fit for purpose as a reliable source of information for
decision making on guarantine policy for salmonid products for human consumption.

DigsFish Services was asked to provide an opinion on the status of the 1999 IRA, in relation to:
1. Whether new risks have developed since the 1999 risk analysis regarding Chilean sourced salmon
2. Likewise, have any existing risks changed (increased or decreased) since the 1999 risk analysis

3. Are there any obvious shortcomings in the 1999 risk analysis with respect to new knowledge or changes
in the activity of the industry here or in Chile

4. Evidence that speaks to the competence of the Chilean authorities

5. Recommendations on which aspects of risk assessment, pathogen risk, and import processes need
significant focus.

This brief review found that there are scientific grounds for such concerns. Several new pathogens have
emerged in salmonids globally since 1999, including Piscine Orthoreovirus (PRV) which has caused
significant disease outbreaks in Chilean salmonids since 2016. The status of other diseases has also changed,
for example infectious salmon anaemia (ISA) which caused massive disease outbreaks in Chile between
2007-2010, yet the 1999 IRA states “ISA has not been reported in Chile”. The 1999 IRA is obviously out of
date in many areas, and has been overtaken by events over the past 25 years in a way that other competent
authorities (e.g. Biosecurity New Zealand) have not tolerated. The New Zealand situation is revealing, given
their original salmonid IRA was similar in vintage (1997), but has been reviewed and updated several times
in relation to product from Chile (2007) and from all countries (2019). Biosecurity NZ recognises the
Chilean competent authority (Sernapesca, National Fisheries Service of Chile), which has gradually
increased its capacity and competence as a result of hard lessons learned from lurching from one
management crisis to another over recent decades. Nevertheless, there continue to be problems with
diagnostic performance, as well as other regulatory issues (residues from pesticides, antibiotics, algal toxins)
which may represent food safety concerns for Australian consumers.

In a historical context Australia was once considered “The Lucky Country”, but in hindsight the main reason
for this luck in the field of aquatic animal health / diseases was our isolation by distance. The incursion of
pilchard herpesvirus (PHV) in 1995 challenged this perspective and initiated a range of changes to Aquatic
biosecurity in Australia, including development of Aquavetplan and the 1999 IRA, amongst others.
Nevertheless, failure to regularly update existing IRAs in the face of the continuously (and often rapidly)
changing aquatic animal health situation globally is extremely risky, as was exemplified by the incursion of
the exotic white spot syndrome virus (WSSV) into prawn farms on the Logan River in December 2016.
Indeed, it seems that DAFF is now relying more and more on luck, rather than good quarantine management
informed by science, in order to “protect” Australia’s aquatic environment and industries. A case in point
was the near miss with the now listed notifiable prawn pathogen Enterocytozoon hepatopenaei (EHP), which

IGSFISH 6

www.digsfish.com



was entering Australian waterways in increasing quantities with imported prawns (Penaeus vannamei) used
as bait by recreational fishers for a number of years before DAFF even acknowledged there might have been
a risk from its introduction. It seems luck (in the form of recent information that indicates EHP is inactivated
by c. one week of freezing), is the only reason why Australia is currently EHP free.

Once aquatic pathogens are detected, they are usually impossible to eradicate, hence prevention of pathogen
release should remain the primary emphasis for quarantine policy. Yet, the case study with EHP confirms
that DAFFs risk analysis review strategy is an unresponsive, unwieldy and reactive process that leaves
Australia vulnerable to threats from new and emerging diseases. Reluctance by DAFF to review the EHP
case study and acknowledge their increased reliance on luck as an aquatic biosecurity strategy is consistent
with other failings, as noted by the Inspector General of Biosecurity (IGB) in 2021 as a lack of “a sound
process for continuous improvement; and appropriate accountability mechanisms within biosecurity
divisions and the department more broadly”. Even more worrisome, was the observation by the IGB in 2020
that "the biosecurity system is not in a strong position to address the diverse and evolving biosecurity risks
and business environment expected to prevail in 2021 and through to 2025.”

This historic context of the Australia Federal Government’s track record of sluggish actioning of revisions to
aquatic IRAs (usually following significant disease incursions such as WSSV in prawns), begs the question.
Does DAFF fully recognise the consequences of exotic aquatic disease incursions ? Clearly, when it comes
to aquatic IRAs, Australia is no longer “The Lucky Country”. Which poses a billion dollar question when
(not if) that luck runs out: “Should the Australian salmon industry be content to wait for the next exotic
disease incursion before the 1999 salmonid IRA is updated ?”

Salmon Tasmania have a case to approach the IGB to ask for a review of the salmon IRA. In the meantime,
my recommendations on significant focus areas are:

1. The antiquity of the 1999 IRA, and that fact that its hazard identification list has long been overtaken
by global events for 25 years now. Indeed, the emergence of many new pathogens (including in Chile)
leaves it outdated and no longer fit for purpose in a way that has not been tolerated by other competent
authorities with similar vintage IRAs (e.g. New Zealand). The IRA should be updated urgently.

2. Australia was formerly “The Lucky Country” when it came to aquatic biosecurity, but as evidenced
by the recent issues for Australian prawn industries (WSSV incursion and the near miss with EHP), DAFF is
now relying more on luck rather than good biosecurity management. This poses the question “Should the
Australian salmon industry be content to wait for the next exotic disease incursion before the 1999 salmonid
IRA is updated ?” when (not if) that luck runs out.

3. The data interpretations of the 1999 IRA are also outdated. Biosecurity NZ have stated in their recent
updated IRA (Biosecurity New Zealand 2019) that salmonid risk analyses prior to 2016 generally considered
that simple evisceration provided sufficient mitigation to ensure a pathogen-free commodity for international
trade in fish for human consumption. But as of 2019, eviscerated teleost fish were being recognised as
representing a significant risk of pathogen introduction, as acknowledged by many analysts and WOAH.

4. In relation to the Chilean competent authority (Sernapesca), perhaps focus not only on the poor
diagnostic performance of their certified laboratories, but also food safety (antibiotic and pesticide residues,
algal toxins) as a regulatory issue in Chilean salmonid farming which may threaten the health of Australian
consumers.
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1.0 Introduction

The transboundary movement of aquatic animal pathogens has been a feature of aquaculture development in
many parts of the world for several decades (Hedrick 1996, Rodgers et al. 2011, Lightner 2011, 2012). There
have been many cases where diseases have been spread into new jurisdictions by translocating aquatic animals
or their products, sometimes even before those diseases had been identified, listed as notifiable diseases and/or
diagnostic methods developed (Lightner et al. 1983, Gaughan 2002, Rodgers et al. 2011, Lightner 2011).

Chilean salmon aquaculture has developed rapidly over the last three decades, making Chile the world’s
second largest producer of salmon after Norway by farming Atlantic salmon (Salmo salar), rainbow trout
(Oncorhynchus mykiss), and Coho salmon (Oncorhynchus kisutch) (see Tecklin 2016, Sernapesca 2017,
Bachmann-Vargas et al. 2021). However, this high productivity has been achieved by intensive farming at
high stocking densities with minimal Government control over aquaculture development, resulting in high
susceptibility of salmon to diseases caused by translocated viruses, bacteria, and parasites (Bravo 2000, Silva-
Rubio et al. 2008, Godoy et al. 2008, 2010, 2016), resulting in a succession of ongoing disease outbreaks and
environmental management crises (Asche et al. 2010, Tecklin 2016, Quinones et al. 2019, Flores-Kossack et
al. 2020, Bachmann-Vargas et al. 2021, Lozano-Munoz et al. 2021, Ortiz-Severin et al. 2024).

Given this background, a recent decision to grant salmon producers in Chile market access to Australia has
raised several questions regarding Australia’s 1999 Import Risk Analysis on Non-viable Salmonids and Non-
salmonid Marine Finfish (Khan et al. 1999). In particular, the salmon industry in Australia has raised concerns
regarding whether this 25 year old document remains up-to-date and a reliable source of information for
decision making on quarantine policy for salmonid products imported for human consumption. The 1999 IRA
arose out of Australia’s first risk analyses for salmon and salmon products (AQIS 1995, 1996), which were
challenged under the SPS agreement by Canada in a protest to the WTO which was upheld by the Appellate
Body in 1997 (Goh 2000). This process led to the development of a revised salmon IRA which was finalised
in 1999 (Khan et al. 1999), but which has never been updated since.

DigsFish Services was asked to provide an opinion document on the status of the 1999 IRA using peer
reviewed science and other publicly available data. Questions to answer included:

1. Whether new risks have developed since the 1999 risk analysis regarding Chilean sourced salmon
2. Likewise, have any existing risks changed (increased or decreased) since the 1999 risk analysis

3. Are there any obvious shortcomings in the 1999 risk analysis with respect to new knowledge or changes in
the activity of the industry here or in Chile

4. Evidence that speaks to the competence of the Chilean authorities

5.  Recommendations on which aspects of risk assessment, pathogen risk, and import processes need
significant focus.

This report explores these questions, and frames them within a broader historical context which indicates
eroding competence in quarantine policy and capacity within the Australian Federal Department of
Agriculture, Fisheries and Forestry (DAFF) in recent years (Inspector-General of Biosecurity 2020, 2021).
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2.0  Specific points to be assessed

2.1  Whether new risks have developed since the 1999 risk analysis regarding Chilean
sourced salmon

The 1999 IRA examined 37 disease agents from salmon during its hazard identification process as listed in its
Table 3.1 on page 56 (Kahn et al. 1999). This hazard list included 11 viruses, 9 bacteria, 11 protozoans, 2
idiopathic diseases, and 4 metazoan parasites (Table 1). By cross referencing the hazard list to those agents
which were specifically mentioned in the text as occurring in Chile at the time, the 1999 IRA specifically
identified 5 disease agents from Chile, namely two viral diseases (erythrocytic necrosis virus (VEN) and
infectious pancreatic necrosis virus (IPNV), two bacteria (Piscirickettsia salmonis and Renibacterium
salmoninarum (BKD)), and one protozoan (the microsporidian Enterocytozoon salmonis (EHS)) (Kahn et al.
1999, Table 1). In addition, the 1999 IRA also listed several other ubiquitous pathogens of salmonids which
would be reasonably expected to have been present in Chile, namely certain bacteria (Vibrio anguillarum, V.
salmonicida, and Yersinia ruckeri), and metazoan parasites such as sealice (Caligus spp.) (Kahn et al. 1999,
Table 1). Notably, for infectious salmon anaemia (ISA), which is arguably the most important notifiable
pathogen of cultured Atlantic salmon, Kahn et al. (1999) specifically stated on page 372 of their report that
“ISA has not been reported in Chile”.

In contrast, a comprehensive updated list of the known pathogens from Chilean salmon is difficult to locate in
the scientific literature, given the constantly changing disease status of the country. Nevertheless, an
abbreviated list compiled from the peer reviewed literature (Bravo 2000, Gonzalez and Carvajal 2003, Godoy
et al. 2008, 2010, 2016, Smith et al. 2006, Kibenge et al. 2001, 2009, Brown et al. 2010, Bustos et al. 2011,
Dixon et al. 2016, Figueroa et al. 2019, Flores-Kossack et al. 2020) reveals several new pathogens and disease
syndromes that have emerged in Chile since 1999, including ISA which caused massive disease outbreaks in
Chile between 2007-2010, infectious hypodermal and haematopoietic necrosis (IHNV), jaundice syndrome,
and several strains of Piscine Orthoreovirus (PRV) which have been associated with outbreaks of heart and
skeletal muscle inflammation (HSMI) in Chilean salmonids since 2016 (Table 2). Furthermore, new variants
of important disease agents discussed in the 1999 IRA have also emerged (e.g. IPNV (Godoy et al. 2022), V.
anguillarum, see Silva-Rubio et al. 2008), while some of the new disease agents have been associated with
older diseases, such as strains of PRV associated with erythrocytic inclusion body syndrome (EIBS) (Takano
et al. 2016), and jaundice syndrome (Smith et al. 2006, Garver et al. 2016, Di Cicco et al. 2018, Cartagena et
al. 2020, Table 1). Interestingly, 8.7% of the Atlantic salmon mortalities caused by infectious pathogens in
Chile in 2018 were due to unknown disease agents which could not be identified using clinical tests (Flores-
Kossack et al. 2020), while melanosis of fillets and various other product defects, often of unknown cause,
have also been reported (Skretting 2020).

In conclusion, a brief review of the scientific literature has identified several newly emergent or recently
recognised diseases or disease syndromes of cultured salmonids, many of which have been reported from
Chile since 1999.
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Table 1. Hazards identified in Khan et al. (1999) and their status in Chile then (1999), and now (2024)

Disease agents of salmonids Status in Chile in 1999 Now known to be
Reported present in IRA | Likely present prezsgg(t)_lgoczlzne

Viruses recorded in 1999 IRA
Erythrocytic necrosis virus v v
Herpes virus salmonis type 1
Infectious haematopoietic necrosis virus (IHNV) v (2016)%2
Infectious pancreatic necrosis virus (IPNV) v v
Infectious salmon anaemia virus (ISA) v’ (2001) 34
New Japan virus
Oncorhynchus masou virus (OMV)
Pacific salmon anaemia virus (erythrocytic
inclusion body syndrome)
Salmon leukaemia virus (plasmacytoid
leukaemia)
Salmon pancreas disease virus/sleeping disease
of rainbow trout (Salmonid alphavirus)
Viral haemorrhagic septicaemia virus (VHS)
Bacteria recorded in 1999 IRA
Aeromonas salmonicida — atypical v' (2000)°
Aeromonas salmonicida — typical v (2000) ¢
Edwardsiella tarda v v
Piscrickettsia salmonis v v
Renibacterium salmoninarum v v
Vibrio anguillarum v v (2004)7
Vibrio ordalii v' (2003)8
Vibrio salmonicida v v
Yersinia ruckeri v v

Protozoa recorded in 1999 IRA

Ceratomyxa shasta

Dermocystidium spp

Enterocytozoon salmonis v v

Henneguya salminicola

Hexamita salmonis

Kudoa thyrsites v v

Loma salmonae v (2010)°

Microsporidium takedai

Myxobolus cerebralis

Parvicapsula spp

Proliferative kidney disease agent

Idiopathic diseases recorded in 1999 IRA

Nervous mortality syndrome

Rosette agent

Metazoa recorded in 1999 IRA

Gyrodactylus salaris

Lepeophtheirus salmonis

Caligus elongatus

Other metazoans v v

! Dixon et al. (2016),2 Biosecurity NZ (2019), ® Kibenge et al. (2001), 4 Godoy et al. (2008), ®> Bravo (2000), ©
Biosecurity NZ (2019), ’ Silva-Rubio et al. (2008), & Colquhoun et al. (2004), ° Brown et al. (2010).
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Table 2. Some emerging diseases which have been recorded from Chile since the 1999 IRA.

Disease agents of salmonids

Status in Chile in 1999

Reported present in IRA

Likely present

Now known to be
present in Chile
2000-2024

Diseases emerging since 1999

Viruses

Jaundice syndrome

v (2006) 10 11

Piscine orthoreovirus-1 (PRV-1)

v (2011) 2 13

Bacteria

Streptococcus phocae

v (2000) ™

Metazoa

Caligus rogercresseyi

v (2000) 5%

10 Smith et al. (2006), * Cartagena et al. (2020), 2 Bustos et al. (2011), 3 Godoy et al. (2016), '* Romalde et
al. (2008), > Boxshall and Bravo (2000), ‘6 Gonzalez and Carvajaval (2003)

2.2 Have any existing risks changed (increased or decreased) since the 1999 risk analysis

There is insufficient time allocated for a thorough review of the global status of salmon diseases since 1999, so
this review of changing risks is necessarily only a brief snapshot of the current “state of play”. Nevertheless,
Table 1 shows that the status of many of the diseases considered in the 1999 IRA has changed, while Table 2
shows there are also new pathogens that have emerged in salmonid culture in Chile since 1999, often causing
significant disease outbreaks (e.g. the ISA outbreak between 2007-2010, and outbreaks of HSMI associated
with PRV since 2016). The 1999 IRA is clearly out of date in many areas, and has been overtaken by global
events over the past 25 years in a way that other competent authorities (e.g. Biosecurity New Zealand) have
not tolerated. The situation in New Zealand is revealing, given their original salmonid IRA (Stone et al. 1997)
is similar in vintage to Kahn et al (1999). Yet the former has been reviewed and updated several times since,
particularly in relation to product from Chile (Biosecurity NZ 2007), and product from all countries
(Biosecurity NZ 2019).

Risks in Australia have also changed during this time. For example, pilchard orthomyxovirus (POMV) was
first isolated from apparently healthy wild pilchards in southern Australia in 1998, but since 2012 the virus has
caused occasional disease outbreaks in farmed Atlantic salmon in Tasmania (Mohr et al. 2020). Other
conditions in Australia which relate to release and exposure assessments for IRAs have also changed,
including knowledge of certain recreational fishing activities which represent proven pathways for
introduction of disease agents from seafood sold in retail stores into the environment (Inspector-General of
Biosecurity 2017, Diggles 2017, 2022, Gibson and Bathgate 2023). For example, the study of Moore et al.
(2023) found that around 3.3% of Australian recreational anglers use salmon products as bait or burley each
year, with nearly three times this proportion doing so in South Australia (9.8%), and Victoria (8.5%). While
this represents around an order of magnitude less risk than posed by anglers using prawns (42.5% nationally,
of which 20% had bought prawns from a seafood retailer in the previous 12 months, see Moore et al. 2020), in
the absence of effective risk mitigation this still represents a high risk pathway for introduction of disease
agents of salmonids into the Australian environment.

In conclusion, this brief perusal of the scientific literature presented in Sections 2.1 and 2.2 as well as other
relevant literature confirms that the salmonid risk profile has changed significantly since 1999. Firstly and
most importantly, the hazard list from the 1999 IRA is obviously out of date. Because of this, Kahn et al.
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(1999) is no longer fit for purpose, as it has been overtaken by events over the past 25 years not only globally,
but also in Australia, and particularly in Chile, given the unprecedented expansion of salmon farming in that
country over this time.

2.3 Obvious shortcomings in the 1999 risk analysis with respect to new knowledge or changes in the
activity of the industry here or in Chile

As mentioned in Sections 2.1 and 2.2, Kahn et al. (1999) is now quite outdated. This not only extends to
important aspects such as hazard identification, release and exposure assessments, and various other technical
details, it also relates to how analysts can now better interpret available scientific data (i.e. with the benefit of
hindsight). For example, Biosecurity NZ (2019) stated as part of their rationale for updating Stone et al.
(1997) that risk analyses prior to 2016 considered that simple evisceration provided sufficient mitigation to
ensure a pathogen-free commaodity for international trade in fish for human consumption (citing B. Oidtmann
pers. comm. 2017). They also pointed out that eviscerated teleost fish are now recognised in the scientific
literature as representing a significant risk of pathogen introduction, citing Oidtmann et al. 2013, 2017, Pearce
et al. 2014 and C. Rodgers pers. comm. 2017). Biosecurity NZ (2019) then stated that this fact has
subsequently been acknowledged by WOAH (WOAH 2024) who now state in the Aquatic Animal Health
Code that further risk management measures may be necessary for eviscerated salmon carcasses, when these
are supported by an import risk analysis. This is particularly pertinent given the wide range of salmonid
diseases which are absent from Australia, yet are known to be production limiting overseas (e.g. ISAV, IHNV,
VHSV, salmon poxvirus, alphaviruses, totiviruses, reoviruses etc.). Indeed, given major revisions of the
format and contents of the OIE (and now WOAH) Aquatic Animal Health Code and Manuals have been
undertaken over the past 10 to 15 years, it would appear prudent and necessary for DAFF to revise any IRAs
that were produced earlier than 2010 to ensure they comply with, and where possible take advantage of, these
recent changes.

24 Evidence that speaks to the competence of the Chilean authorities

The Chilean competent authority (Sernapesca, National Fisheries Service of Chile) has historically had a poor
reputation for its management (or lack thereof) of salmon farming in Chile. The large size of the industry in
global terms has been achieved by rapid expansion of an intensive farming model using high stocking
densities with minimal Government control over aquaculture development, which has resulted in a succession
of ongoing disease outbreaks and environmental management crises (Asche et al. 2010, Tecklin 2016,
Quinones et al. 2019). This point was raised in the aftermath of the ISAV crisis in Chile by Bachmann-Vargas
et al. (2021), who described a “cowboy approach” to management of salmon farming in Chile prior to 2007,
alluding to “the wild west” and a “gold rush” mentality resulting in unplanned development which eventually
overcrowded many salmon farming areas and lead to the devastating outbreak of ISA and other diseases
(Asche et al. 2010, Tecklin 2016, Gustafson et al. 2016, Sobarzo et al. 2018, Escobar-Dodero et al. 2019).

Since the ISA outbreak, Sernapesca has apparently gradually increased its capacity and competence as a result
of hard lessons learned from lurching from one management crisis to another over a period of decades. Today
Sernapesca have quite a lot of information on managing aquaculture in Chile on their website
(https://www.sernapesca.cl/area-trabajo/acuicultura/) particularly in relation to zoosanitary requirements,
advice, forms, and certification procedures. Whether any of this is enforced at farm sites by competent field
officers is another thing entirely, but the same can be said for many competent authorities. Clearly Sernapesca
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https://www.sernapesca.cl/area-trabajo/acuicultura/

were found wanting in capability before, during and immediately after the ISA outbreak in 2007-2010, but
since then they have increased their capacity, if not their competence, as a result of the lessons learned.

Nevertheless, there continue to be a number of high profile problems with diagnostic testing, pesticide and
antibiotic overuse, algal toxins and other regulatory issues in Chilean salmonid farming. For example, recent
data from Chile shows a worrying lack of diagnostic harmonisation and rigor during inter-laboratory “ring
testing” for important pathogens such as Piscirickettsia salmonis (see Pena et al. 2025). Unlike salmon
farming in more highly regulated countries such as Australia, Norway, Scotland and North America, antibiotic
use has continued to increase in recent years in Chile, causing a range of issues with residues and development
of antibiotic resistant “superbugs” (Allel et al. 2023, Lozano-Munoz et al. 2021, Ortiz-Severin et al. 2024).
The quantity of antibiotics used on Atlantic salmon in Chilean growing regions X, XI and XII in 2020 was
calculated to be 588.2 g/ tonne of harvested salmon, 543.9 g/ tonne, and 99.5 g/ tonne respectively (Monterey
Bay Aquarium 2021). Antimicrobial use in Chile is very high in comparison to other salmon farming countries
globally (Miranda et al. 2018, Quinones et al. 2019), with averages of 0.17 g/tonne (Norway), 10.94 g/tonne
(Scotland) and 94.0 g/tonne (British Columbia) paling in comparison to the average Chilean use of 630
g/tonne in 2015 (Miranda et al. 2018), 385 g/tonne in 2018 (Flores-Kossack et al. 2020), and 444.0 g/tonne of
Atlantic salmon in 2020 (Monterey Bay Aquarium 2021).

Due to the high density of salmon farms in the major growing regions, Chilean salmon aquaculture also has
problems with controlling salmon lice (mainly Caligus rogercresseyi, see Boxshall and Bravo 2000, Gonzalez
and Carvajaval 2003). Analysis by the Monterey Bay Aquarium (2021) suggests that the large increases in
pesticide use (mainly cypermethrin and deltamethrin but also azamethiphos, and hexaflumuron delivered as
bath treatments, with emamectin benzoate, diflubenzuron, and lufenuron orally delivered) from 2018 to 2019
highlights the Chilean salmon industry’s ongoing struggle to control sea lice, resulting in the use of 19.6
tonnes of pesticide active ingredient in 2019. This large amount of pesticide use, as well as other chemicals
such as antifoulants and disinfectants, has been shown to have significant environmental impact on other
aquatic species such as plankton (Quinones et al. 2019) and mussels (Conejeros et al. 2024), indicating
detrimental effects on important marine food chains. Hydrogen peroxide use also increased 1,549% from
2018 to 2019, likely as response to increasing resistance to other treatments (Monterey Bay Aquarium 2021).
Its worth noting in contrast that in Tasmanian salmon farming, sealice problems are non-existent, and use of
veterinary medicines is tightly controlled within a strong regulatory framework.

Finally, the highly intensive salmon farming model used by the Chilean industry in the absence of any
restrictions on carrying capacity to limit maximum fish biomass per area or water body (Quinones et al. 2019)
can lead to significant eutrophication due to nutrient loading from feed and fish faeces. These nutrient inputs
combined with climate change appear to be linked to increasing frequency of algal blooms in several salmon
growing areas in Chile in recent years, with resulting mass mortalities of fish as well as increased risk of algal
toxins in the flesh of salmon and other seafood species (Diaz and Figueroa 2023, Diaz et al. 2023, 2024,
Baldrich et al. 2024).

Despite these well publicised problems, Biosecurity NZ still recognises Sernapesca as the Chilean competent
authority after updating its IRA in 2019. Nevertheless, because there continue to be problems with antibiotic
and pesticide use, algal toxins and other regulatory issues in Chilean salmonid farming, these could be
perceived as a weakness for Sernapesca when considering market penetration (and food safety) of Chilean
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salmon products with Australian consumers. And given the known issues with diagnostic rigor within Chilean
laboratories (Pena et al. 2025), questions need to be asked in relation to which Australian biosecurity import
conditions (see BICON database) may be circumvented by poor diagnostic performance in laboratories
certified by the Chilean competent authority. This highlights a particularly risky situation given BICON
requirements for non-heat treated salmon products imported into Australia require the product to “not come
from a farm infected by, or officially suspected of being infected by, infectious salmon anaemia, or from
waters within 10km or one tidal interchange (whichever is greater) of an infected, or officially suspected
farm”, be “harvested from a population for which a documented health surveillance program exists,
administered by the competent authority of the source country”, and “not slaughtered as an official disease
control measure” 2.

2.5 Recommendation on which aspects of risk assessment, pathogen risk, and import processes need
significant focus

My recommendations are to focus on:

1. The antiquity of the 1999 IRA, and that fact that its hazard identification list has long been overtaken
by global events for 25 years now. Indeed, the emergence of many new pathogens (including in
Chile) leaves it outdated and no longer fit for purpose in a way that has not been tolerated by other
competent authorities with similar vintage IRAs (e.g. New Zealand). The IRA should be updated
urgently.

2. The fact that Australia was formerly “The Lucky Country” when it came to aquatic biosecurity, but as
evidenced by the recent issues for Australian prawn industries (WSSV incursion and the near miss
with EHP), DAFF is now relying more on luck rather than good biosecurity management. This also
poses the question “Should the Australian salmon industry be content to wait for the next exotic
disease incursion before the 1999 salmonid IRA is updated ?” when (not if) that luck runs out.

3. Further, the data interpretations of the 1999 IRA are also outdated. Biosecurity NZ have stated in their
recent updated IRA (Biosecurity New Zealand 2019) that salmonid risk analyses prior to 2016
generally considered that simple evisceration provided sufficient mitigation to ensure a pathogen-free
commodity for international trade in fish for human consumption. But as of 2019, eviscerated teleost
fish were being recognised as representing a significant risk of pathogen introduction. Even WOAH
have acknowledged that further risk management measures may be necessary, when supported by an
import risk analysis.

4. In relation to the Chilean competent authority (Sernapesca), perhaps focus on the poor diagnostic
performance of their certified laboratories, and their high antibiotic use as a regulatory issue in
Chilean salmonid farming which could threaten the health of Australian consumers who might
consume Chilean salmon products.

1 BICON Database: Salmonid fish for human consumption Effective 15 Dec 2024. Sourced from, processed in, and
exported from approved countries (not thermally treated).
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3.0 Broader context of aquatic biosecurity in ""The Lucky Country"'

Australia was once considered “The Lucky Country”, and in the field of aquatic animal health and biosecurity,
this certainly held true for many decades. In hindsight, the source of this luck was our isolation by distance, as
this was the main reason why Australia remained free from many of the diseases that emerged to cause severe
problems as aquaculture of fish, crustaceans and molluscs developed in the Northern Hemisphere (Humphrey
1995). The modern era of the Australian Federal Government’s chequered history in the field of import risk
analysis for aquatic animal products started in the early 1990’s, with an AQIS review of aquatic animal health
guarantine (Nunn 1995, Jones and Gibson 1997). What followed was an abrupt realisation that Australia was
not immune from major disease incursions by exotic aquatic animal pathogens, following the arrival of
pilchard herpesvirus (PHV), which caused two of the worlds largest marine epizootics in wild pilchards
(Sardinops sagax neopilchardus) across southern Australia in March-September 1995 and October 1998-April
1999 (Jones et al. 1997, Whittington et al. 2008).

As for most exotic disease incursions, the original source of the PHV incursion could not be determined with
100% certainty. Nevertheless, the origin of both epizootics was not random, but centred near Port Lincoln in
South Australia where a tuna ranching industry was feeding thousands of tonnes of imported pilchards
annually as tuna feed (Jones and Gibson 1997, Gaughan 2002). This, together with the novel aspects of the
identity and epidemiology of PHV, was sufficient evidence to point to quarantine failure during importation of
frozen baitfish as the underlying cause of the epizootics (Gaughan 2002). The large scale of the pilchard
epizootics provided very public evidence of this quarantine failure, which stimulated a flurry of activity in
aquatic biosecurity policy within Canberra. This included establishment of the National Task Force on
Imported Fish and Fish Products in June 1995, from which several risk analyses and Aquaplan (Australia’s
National Strategic Plan for Aquatic Animal Health) were proposed (Aquaplan 1999). From this bumpy start,
its fair to say that the Australian Federal Government’s early IRAs which arose from this desire to improve
aquatic biosecurity were a learning process. This is evidenced by the findings against Australia by the WTO
panel and Appellate Body in 1997 following their upholding of several aspects of Canada’s protest to the
WTO (Goh 2000) regarding outcomes from first risk analyses for salmon and salmon products (AQIS 1995,
1996). This process led to the development of a more comprehensive salmon IRA which was finalised in
1999 (Khan et al. 1999), but which has never been updated since and is still considered current by the Federal
Department of Agriculture, Fisheries and Forestry (DAFF)2.

The high risks inherent with failure to update IRAs in the face of the continuously (and often rapidly)
changing aquatic animal health situation globally are no better exemplified by the incursion of the exotic white
spot syndrome virus (WSSV) into prawn farms on the Logan River in December 2016 (Diggles 2017). This
incursion caused significant economic damage (which is still ongoing), yet it occurred less than 7 years after
the prawn IRA was finalised in 2009 (Biosecurity Australia 2009) following several drafts and interim
changes (e.g. Biosecurity Australia 2006, see also Diggles 2022, Gibson and Bathgate 2023). Indeed, the
upshot from its prolonged (and often politicised) 14 year gestation period (1995-2009) was the quarantine
outcomes from the 2009 prawn IRA were not fit for purpose — they did not even last 7 years before they were
found to be inadequate, which represents an ALOP of “Low” (equivalent to a disease event horizon of 4-20
years, see Biosecurity Australia 2003, Diggles 2022), instead of Australia’s stated ALOP of “Very Low”
(disease event horizon of 20-100 years, see Biosecurity Australia 2003, Diggles 2022). So despite the ever

2 https://www.agriculture.gov.au/biosecurity-trade/policy/risk-analysis/animal
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expanding size of the resulting IRAs (284 pages in the 2006 draft prawn IRA, 292 pages in the 2009 final
prawn IRA, and 457 pages in the revised prawn IRA of 2023 (DAFF 2023)), these voluminous documents
provide the prawn industry in Australia with little confidence that the 6 years required by the Federal
Department to revise the current prawn IRA (DAFF 2023) will get us much further into the future before the
next incursion.

This lack of confidence is understandable given it is evident that the Federal Government is now relying quite
a bit on luck, rather than good quarantine management informed by science, in order to protect Australia’s
aquatic environment and industries. This was revealed during my recent correspondence with the Animal
Biosecurity Branch in the Biosecurity Animal Division of DAFF, who | asked for a review into the situation
with the now listed notifiable prawn pathogen Enterocytozoon hepatopenaei (EHP), which was no doubt
entering Australian waterways in increasing quantities with imported Penaeus vannamei for a number of years
before the Department even acknowledged there might have been a risk from its introduction (Diggles 2024).
It seems luck, in the form of recent (December 2021) information that indicates EHP is inactivated by c. one
week of freezing (University of Arizona 2021), is the only reason why Australia is currently EHP free. Yet
when asked to conduct a transparent inquiry into this matter in order to hopefully reduce our reliance on luck
for quarantine policy into the future (Diggles 2024), DAFF has instead shown traits of denial, arrogance and
overconfidence, rather than attempt to impart any quality control or introspection into its risk analysis
capacities (or lack thereof) (Diggles 2024).

Unfortunately, this recent behaviour by DAFF (ignoring an opportunity to review an important case study in
order to improve its aquatic risk analysis capacity), is entirely consistent with that Department’s historic track
record of initiating or revising aquatic risk analyses only AFTER significant disease incursions have occurred.
Several reports by the Inspector General of Biosecurity (IGB) demonstrate that | am not the first to notice this
problem. For example; “This is the fifth review of the department’s track record in implementing Interim
Inspector-General and Inspectors-General recommendations since 2015. None of these reviews would have
been necessary if the department had a well-established commitment to and a sound process for continuous
improvement; and appropriate accountability mechanisms within biosecurity divisions and the department
more broadly.” Inspector-General of Biosecurity (2021)

and,

"endemic weaknesses in governance within corporate areas and biosecurity divisions has led to confusion,
poor accountability and inefficiency in the handling of advice to the Director of Biosecurity on Inspectors-
General recommendations, and lack of accountable and timely implementation of responses to
recommendations.” Inspector-General of Biosecurity (2021)

and importantly,

"My broad assessment is that the biosecurity system is not in a strong position to address the diverse and
evolving biosecurity risks and business environment expected to prevail in 2021 and through to 2025. This
assessment is based on an examination of the systemic problems, including the department’s regulatory
maturity, its approach to co-regulation, inadequate frontline focus, and the absence of an appropriate funding
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model. Several other issues, which are termed ‘understanding’ and ‘mindset’, are discussed in the report, as
these will impact the department’s ability to address the systemic issues with the operational model."
Inspector-General of Biosecurity (2020).

The need to update Australia’s 25 year old salmonid products IRA (Kahn et al. 1999) cannot, therefore, be
overstated. This failure is especially evident when DAFFs performance is compared to other jurisdictions,
such as New Zealand, which has prioritised the review and update of their original 1997 salmon and salmonid
product IRA (Stone et al. 1997) several times, including in 2007 in relation to potential imports from Chile
(Biosecurity NZ 2007), and most recently a comprehensive review in 2019 (Biosecurity NZ 2019). Many
scientists and the Australian prawn aquaculture industry were (and still are) highly vocal in pointing out flaws
in the prawn IRA and the import regulations that permitted establishment of WSSV in Australia. The sad
materialization of these predictions gives little comfort to the prawn industry which now has to deal with the
inevitable production limitations caused by exotic disease. This pattern of unheeded warnings given to the
Federal Government by industry regarding risk of disease incursion, followed by inaction, incursion and
eventually a response too late for farmers, fishers and environment, now appears entrenched. This is a far cry

from the past when Australia’s biosecurity system was considered world leading. This cycle must stop.

In this context, the recent decision by the Department to allow imports of uncooked salmon products from
Chile into Australia without first updating the 1999 salmon IRA (Kahn et al. 1999) indeed appears highly
risky. While DAFF claims that their IRA Guidelines publication is a “living document” where “minor
amendments are made from time to time and major reviews will involve stakeholder consultation” (DAWR
2016), it is a pity that the IRAs themselves are not also “living documents”. Instead, DAFFs risk analysis
review strategy is an unresponsive, unwieldy reactive process that leaves Australia vulnerable to threats from
new and emerging aquatic diseases, especially if inappropriate or unreliable risk reduction methods are applied
to imported commodities. In this context, the inability of DAFF to adapt to rapidly changing circumstances is
a strategy that is relying more and more on luck, rather than good management, as time goes on, with the near
miss with EHP in prawns a prime example of this.

This historic context of the Australia Federal Government’s track record of sluggish actioning of revisions to
aquatic IRAs, usually only following significant disease incursions (e.g. WSSV in prawns), begs the following
question. Does DAFF fully recognise the consequences of exotic aquatic disease incursions ? Aquatic
biosecurity should be mainly about prevention, because eradication and return to freedom is seldom possible
once an aquatic disease agent becomes established in our waterways. The consequences to Australian
industries and food security can therefore be high to extreme under most circumstances, and almost without
exception these exotic disease incursions erode Australia’s economic competitiveness and threaten our
environment on a permanent basis, to the detriment of all future generations of Australians. Clearly, when it
comes to aquatic IRAs, Australia is no longer “The Lucky Country”. Which again poses a billion dollar
question when that luck runs out:

“Should the Australian salmon industry be content to wait for the next exotic disease incursion before
the 1999 salmonid IRA is updated ?”
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4.0 Summary and Recommendations

In summary, Salmon Tasmania are correct in suspecting that the 1999 IRA is now outdated and no longer fit
for purpose as a reliable source of information for decision making on quarantine policy for salmonid products
imported into Australia for human consumption.

The salmon farming industry in Tasmania currently remains free from the vast majority of diseases that affect
salmon farming overseas. It operates under very tight environmental standards within a strong regulatory
framework, and continues to strategically invest in disease prevention strategies including pathogen discovery,
diagnosis and vaccination. As a global leader in sustainable salmon farming, Salmon Tasmania rightfully
demands biosecurity conditions that protect these investments and national assets.

From what | understand, Salmon Tasmania have a case to approach the IGB to ask for a review of the salmon
IRA. The request should focus on the Chilean case study and lever off some of the scathing assessments of
DAFF from the IGB itself (Inspector-General of Biosecurity 2020, 2021). Then if the IGB agrees and
instructs the department to undertake a review, you then will probably have to wait in line for something like
the current ornamental finfish review to occur:

https://www.agriculture.qgov.au/biosecurity-trade/policy/risk-analysis/animal/review-live-marine-ornamental-
finfish-import-policy

In the meantime, my recommendations for action are to focus on:

1. The antiquity of the 1999 IRA, and that fact that its hazard identification list has long been overtaken
by international events for 25 years now. Indeed, the emergence of many new pathogens (including in Chile)
leaves it outdated and no longer fit for purpose in a way that has not been tolerated by other competent
authorities with similar vintage IRAs (e.g. New Zealand). The IRA should be updated urgently.

2. Australia was formerly “The Lucky Country” when it came to aquatic biosecurity, but as evidenced by
the recent issues for Australian prawn industries (WSSV incursion and the near miss with EHP), DAFF is now
relying more on luck rather than good biosecurity management. This also poses the question “Should the
Australian salmon industry be content to wait for the next exotic disease incursion before the 1999 salmonid
IRA is updated ?”” when (not if) that luck runs out.

3. The data interpretations of the 1999 IRA are also outdated. Biosecurity NZ have stated in their recent
updated IRA (Biosecurity New Zealand 2019) that salmonid risk analyses prior to 2016 considered that simple
evisceration provided sufficient mitigation to ensure a pathogen-free commaodity for international trade in fish
for human consumption. But as of 2019, eviscerated teleost fish were being recognised as representing a
significant risk of pathogen introduction, as acknowledged by several analysts as well as WOAH.

4. In relation to the Chilean competent authority (Sernapesca), perhaps focus not only on the poor
diagnostic performance of their certified laboratories, but also food safety (antibiotic and pesticide residues,
algal toxins) as a regulatory issue in Chilean salmonid farming which could threaten the health of Australian
consumers.
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