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Introduction

Thanks for the opportunity to make a submissioramdigg Australia’s current prawn import
policies. With the liberalization of internationshde through the General Agreement on Tariffs
and Trade (GATT) in 1947, and the subsequent estabént of theAgreement on the
Application ofSanitary and Phytosanitary MeasuréSPS Agreement) in 1994 (WTO 1994),
World Trade Organization (WTO) member countrieghsas Australia, may employ sanitary or
phytosanitary measures to the extent necessamptegh human, animal and plant health. Under
the SPS Agreement, these sanitary measures mbssbd on international standards, guidelines
and recommendations, which in the case of sanitaegsures for aquatic animals and their
products, is the World Organisation for Animal Hea (OIE) Aquatic Animal Health Code
(OIE, 2018a).

WTO member countries may adopt higher levels aiddads that those specified in the Code,
however, they are required to use tis& analysisprocess as a means to justify these additional
restrictions on international trade (see WTO 19Rddgers 2004, OIE 2018a). Risk analysis
(RA) is thus an internationally accepted scienceedamethod for assessing whether trade in a
particular commodity (in this case prawns) posesgaificant risk to human, animal or plant
health, and if so, what measures could be adoptesbtice that risk to an acceptable level.

This review of Australia’s current prawn import s, which were originally developed
during the 2009 Import Risk Analysis for prawn puots (Biosecurity Australia 2009), is not a
routine or planned review. It has come about duaiture of the original sanitary arrangements
which resulted in a devastating incursion of thetex OIE listed White Spot Disease (WSD)
into Moreton Bay and the prawn aquaculture farmstlen Logan River in SE QLD in the
summer of 2016/17 (Scott-Orr et al. 2017). Recemveillance results from March 2018 have
confirmed the persistence of White Spot Syndromes/(WSSV) infections in wild prawns and
crabs in Deception Bay, in northern Moreton Bayuad 70km north from the affected
aquaculture farms (Biosecurity QLD 2018). The mesnce of WSSV in these wild crustacean
populations within the White Spot Disease Biosdgufione (QLD Biosecurity Act 2017) is
causing ongoing (possibly permanent) damage tsithreficant prawn and baitworm fisheries in
the affected zone because the fishery operatonsoal@nger able to domestically trade uncooked
prawns or baitworm products outside of the affecae (QSIA 2018).

Instead, these products are allowed to be relefieed the biosecurity zone only if they are
cooked or subject to high levels of gamma irradat{50 kilogray or 50 kGy). Implementation
of these domestic biosecurity controls has resutiegconomic hardship and job losses in the
wild prawn fishery, a complete stand down of thawn aquaculture industry in the Logan
River, and flow on effects such as reduction in dkeilability of Australian wild caught and
cultured prawns for domestic consumption, significeeductions in the supply of bait prawns
and worms for the recreational fishing sector, &l ws a significant increase in the cost of
domestic prawn and bait worm products due to tleslrier additional sanitary precautions, such
as gamma irradiation. The impact of the WSSV isitur on these industries has been extreme.



The OIE code (OIE 2018b) requires that Australisiews and modifiesimport measures
following an outbreak of exotic disease and priaty subsequent claim for freedom from that
disease. See point c. below from the relevantlantelating to country freedom.

Article 9.7.4 (OIE 2018b)
4. it previously made gelf-declaration of freedorinom WSD and subsequently lost its
diseasdree status due to the detection of WSD but tlleviong conditions have been met:

a. on detection of thdiseasethe affected area was declaredrdacted zoneand a
protection zonevas established; and
b. infected populations have been destroyed or remtreed theinfected zondy

means that minimise thresk of further spread of theiseaseand the appropriate
disinfectionprocedures (as described in Chapter)h8ve been completed; and

C. previously existindasic biosecurity conditiortsave been reviewed and modified
as necessary and have continuously been in place sradication of th@iseaseand
d. targeted surveillanceas described in Chapter 1 Aas been in place for at least

the last two years without detection of WSD.
In the meantime, part or all of the non-affecteghanay be declared a freeneprovided
that such a part meets the conditions in point8ra€le 9.7.5.

Of course, the upcoming process of revising thevprRA not only has to identify where things
went wrong with respect to the current WSSV inamns{Scott-Orr et al. 2018), it also has to
identify any new biosecurity risks to Australia @ncturrent trading conditions, properly assess
those risks, and identify options for mitigatingse risks to within what Australia considers its
Appropriate Level of Protection (ALOP). AustrasigALOP reflects community expectations
through government policy, and in Australia is egsed as providing a high level of sanitary or
phytosanitary protection whereby risk of introdaatiof exotic diseases is reduced to a very low
level, but not to zero (Wilson 2000, Parliamenttbé Commonwealth of Australia 2003,
Biosecurity Australia 2009).

a. Australia’s domestic Appropriate Level of Protecti on (ALOP) for
prawn products.

The ALOP (sometimes referred to by its inverse,“teeeptable level of risk” or ALOR), is the
level of protection deemed appropriate by a couestablishing a sanitary or phytosanitary
measure to protect human, animal or plant lifeealtl within its territory (WTO, 1994). Under
the SPS agreement, the ALOP for the importing agustsupposed to be consistent across all
commodities, and the same ALOR should be applidmbtit external (international) and internal
(domestic) borders (i.e. Article 5.5 of the SPS eé&ment, theprinciple of consistency in
application see Wilson,2000, Bondad- Reantaso et al. 20@8)ther words, the ALOP must be
applied consistently across the range of commaditievhich the country trades. In effect, the
SPS Agreement allows countries to give food safatymal and plant health priority over trade,
provided there is a demonstrable scientific bamigHeir food safety and health requirements and
the resulting sanitary arrangements are not enacketarily.

Australia’s domestic ALOP for exotic, OIE listedagm diseases was demonstrated by the
response of the various State governments to thesion of White Spot Disease into Moreton
Bay. Soon after detection of WSD in farmed prawansthe Logan River, the Queensland
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Government enacted restrictions on the movementsodoked crustacean products from the
affected farms, with the area of the restrictionsreasing to include the Logan River and
eventually the entire Moreton Bay region followisgbsequent detection of the virus in wild
populations of crustaceans in northern Moreton iBavlarch 2017 (QLD Biosecurity Act 2017).
New South Wales, Western Australia and South Alistralso quickly enacted specific
legislation preventing import of uncooked prawns @olychaetes and requiring either cooking
or gamma irradiation of decapod crustaceans amaéwns and polychaetes from the infected
region (Government of SA 2016, Government of WA@0&overnment of NSW 2017).

State governments throughout Australia have thusodstrated that the domestic ALOP with
respect to control of the introduction and sprefexotic notifiable diseases of prawns, such as
WSD, is one that requires sanitary measures e@uivdb subjecting prawn products from
regions where WSSV occurs to cooking to a levelreladl proteins are coagulated, or exposure
to high levels of gamma irradiation (50 kilograyG{), see Department of Agriculture 2014).
This being the case, it is clear that Australiaudthmow insist that a similar level of protectian i
applied to crustacean products originating overdean areas where WSSV is known to be
endemic. In other words, if Australia’'s ALOP islie consistently applied across both domestic
and international borders in accordance with th8 8Breement, all prawn products originating
from overseas regions where WSSV is known to oshould now also be required to be cooked
or subjected to appropriate levels of gamma irtazha(Department of Agriculture 2014) prior
to their importation into Australia.

If such an outcome is not supported by the reviked, it may suggest that the IRA is
technically compromised, as by finding otherwisevduld have contravened thpinciple of
consistency in applicatioof the ALOP under the SPS agreement, to the dettiof Australia’s
environment and the seafood and aquaculture indsstf Australia. It makes no sense
whatsoever to have stricter quarantine requirengmisestically than at the international border.
All that does is discriminate against Australiarsibesses while allowing entry and potential
establishment and spread of diseases to other @iré@s country via imported products.

b.  Australia’s Appropriate Level of Protection (ALOP) for other
imported meat products.

It is notable that compulsory cooking is required fork products imported into Australia from
countries with foot and mouth disease and sevetlaéroimportant diseases of pigs (see
Commonwealth of Australia 20044, b, Australian P2OR7). This is important, as the notion of
allowing certain industries to be put at greatearguatine risk to pests and diseases in order to
enhance the export opportunities of other industwes rejected by the Australian Government
during a review of Australia’s quarantine functimiiowing a foot and mouth disease outbreak
in the United Kingdom (Parliament of the Commonwealf Australia 2003). At the same time
the Federal Government declared th&etermination of quarantine measures based on
scientific assessment and risk analysis should betcompromised to facilitate free trade
agreements



Certainly, the current risk reduction methods ukedmported green prawns such as freezing
and processing to removing the head, shell andealany canal decrease the risks of
introduction of some prawn diseases (YHV1, AHPNBImEnterocytozoon hepatopengdiut
recent science suggests that some of these prscesag actually_increasé¢he risk of
establishment of other diseases infecting prawnctaugich as WSSV, TSV or IMN, given that
removal of the shell may allow potential hosts .(prgwns, shrimps, crabs) to eat a larger ration
of muscle tissue if they encountered an importevprused as bait or burley. For example,
recent data from Europe suggest that a rationssftlean 50 mg of muscle tissue of supermarket
prawns is sufficient to establish WSSV infection snsceptible hosts (Bateman et al. 2012,
Tables 1a, 1b). Removing the shell may allow paaéihbsts to eat more of an infected prawn
that it otherwise would, potentially increasing theerall dose of virions via thger osroute and
increasing chances of infection (Oidtmann and #tedt2011, Bateman et al. 2012).

Therefore, in the case of WSSV in imported praweplacement of uncooked frozen prawn
products with cooked products may be the only wayreduce risks to within the ALOP
consistent with the sanitary risk reduction methedgployed by Australia for other non seafood
products imported for human consumption (Commontheail Australia 2004a, b, Scott-Orr et
al. 2017) while also remaining consistent with detieebiosecurity arrangements implemented
for prawns originating from SE QLD during the cumt&/SD incursion (DAF QLD 2017).

C. Likely pathway of introduction of WSSV into Moreton Bay.

WSSV was exotic to Australia (Scott-Orr et al. 2))1and while the original source of the
WSSV in the incursion in Moreton Bay and the Lodgiwer is not known with absolute 100%
certainty, there is a very high probability (estiethby the author as c. 98-99% certainty) that the
incursion pathway was due to use of imported, ukedoWSSV-infected prawns as bait or
burley by recreational anglers. This is becauseetye analysis suggests the WSSV strain in
Moreton Bay is very closely related to WSSV stram€hina (Knibb et al. 2018). Furthermore,
high prevalence (80% or more) of often heavily W3Bfcted uncooked imported prawns were
found in supermarkets near the Logan River (ScatteDal. 2017, Future Fisheries Veterinary
Service 2017), and recreational anglers were fagnadg WSSV-infected prawns as bait near the
affected prawn farms at the time of the diseaskreak (Scott-Orr et al. 2017). Epidemiology of
disease spread through the prawn farms on the LBgaer, but not elsewhere, proves that the
virus was not introduced via infected broodstockaguaculture feed, but instead probably
entered farms via intake water (Diggles 2017a). contrast, the other theoretically possible
alternative entry pathways of the virus (via bdllaater discharge or biofouling of international
shipping at the Port of Brisbane) appear far lésdyl (Diggles 2017b). This is because ballast
water discharge or biofouling would not explain #reergence of the disease in the Logan River
(which does not accommodate international shipping) have these two pathways ever been
confirmed as methods of introduction of WSSV ineawrareas anywhere in the world.

As WSD had never occurred in prawn farms on theabhoRiver prior to November 2016,
WSSV was not present in the Logan River prior temithe last prawns of the 2015/16 season
were harvested (c. April 2016). This suggests W&SV was introduced into the Logan River
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system between April 2016 and November 2016. @jperaCattai confirmed that large
guantities of imported uncooked WSSV infected pmwrere available in retail stores in
Australia at least as early as March 2016 (Senstiengtes 2017). This demonstrates a temporal
correlation between high levels of WSSV in uncoogeawns supplied in supermarkets with the
timing of introduction of WSSV into the Logan Riveln the absence of prawn farming
elsewhere in Moreton Bay (and its associated acmne intensive disease surveillance), it is
impossible to determine the timing of introductishWSSV into northern Moreton Bay, except
that it did not spread there from the Logan Ri&uq(t-Orr et al. 2017). However, such a patchy
distribution of WSSV would most likely be explaineg separate introductions of the virus at
multiple locations via the bait and burley pathwdyis also now known that:

* Viable WSSV has been recovered from commodity pseaWwozen at both -20 and -70°C
after several years storage and used to succassftdtt susceptible crustaceans (Wang et
al. 1998, Durand et al. 2000, McColl et al. 2004s8bn et al. 2006, Biosecurity Australia
2009, Bateman et al. 2012, RM Overstreet, persaoraimunication, Nov 2009);

« Viral loads of 1810 viral copy units/g tissue typically occur in WSSMected green
prawns (Oidtmann and Stentiford 2011). This leskelirus can infect naive hosts after
consumption of < 50 milligrams (mg) of infectedstie (Bateman et al. 20IRables 1a, 1b);

* Removal of the head does not reduce WSSV viral toad per weight basis, as viral load in
prawns is similar in either heads (49% of totaus)ror tails (51% of total virus) (Durand et
al. 2003). The viral load of the peeled shell esents c. 55% of the total viral load
remaining in the tail (Durand et al. 2003). Herfu# processing of green prawns as
specified in the 2009 prawn IRA only reduces viagld by half, which is not sufficient to
prevent establishment of WSSV infections p&xr-osroute in susceptible species (Bateman
et al. 2012, Tables 1a, 1b); and

» The number of recreational anglers fishing with ampd green prawns purchased as
seafood from supermarkets was increasing in thly 2800s (Kewagama Research 2002,
2007, Table 2) and has continued to increase torbec'routine practice" as imports of
green prawns have increased in volume (Fishrao@rau 2013, Fishing Victoria 2016,
Figure 1). Phone surveys conducted by Biosecurityp @uggest that the prevalence of
anglers using supermarket purchased imported praagndait may now exceed 50%
(Biosecurity QLD 2017), representing an estimatddimum 2000% increase in use of
imported uncooked prawns as bait by recreationgleas since 2002 (Table 2).

The strong possibility that this disease incursi@as caused by use of imported prawns as
bait or burley signals an urgent need to revise20@9 prawn IRA and reassess this and
other potential pathways of aquatic animal diseaseduction into Australia. The IRA has
now not only failed, it is simply out of date. Thsk profiles for diversion of prawns and
other imported seafood products to bait and burkeye either changed or were not properly
identified in the first place, and they were certainever "negligible” as suggested by the
Interim Inspector General of Biosecurity (Dunn 210



)2 e P9 IaYye) 9%4GS

%0

ndd

%02

l[elow 131Sqo| %

Y6

0L

NS

%0€

3109)UI S191S0| %

391d00 [eJIA )TX 28'T

sa1dod edin JIX8G°¢C

5010 [esIA JTX §

s@1dod edin JTXPVEL

el Bw 0G Ul asop [elIA

iw/ saidoo jeuin JIXG9'E

iw/saldoo [elIA )TX 9T'G

w/se1dod [edin JTX T

iw/saldod [elIn )TX 891

josnw Buwiad peoj [elin

VYNd VvYNd VvNd
NQ Bu/sa1dod [edin )TX G9°€ | Ju/saldoo [eliA )TX 9T'G ju/sa1dod [eJIA JTX T | 3u/saidod [eliA )TX 89’1 [OSnw Ul peoj [edIA
antey Aouablawg —qeT eINpUOH ueuaip openog NJIA JO 82IN0S
MIU0D BANISOd | # dwuys Apowwo) | # dwuys Alipowwo) | # dwlys Alpowwo)d Jawjeal |

(2102) 'Te 18 uewmeg woJj synsai [eluawnadxa Jo Arewwns gt 9|gel

"Z28Y—69% WSeasiq Buibisw3 pue Arepunogsueigpel) AIpowwod YIM paleioosse sl

93U} SSaSSE 0} JUBAS[SI BIEP JO MIIADI YRSSH UBSDEISNID Ul SUOIRIUSIU0D (ASSM) SNUIA 3pUKS 10dS aNyM “(TTOZ) D PIOMIUSIS ‘g uuewIpIO |

"¥8T-69T :08WISIuRhIO anenby Jo saseasig SniIA Jouds 10dS a)IyM JO SaSOp MO| pue ybiy yiim paldajul
syonpoid dwnys @nrewweh snreworisisgeadoing ajiuaAn( jo Aujiqndassns (2T02) AOIPUSBIS ‘CH |[ewsS ‘g molbn ‘C oJunp ‘S uewaleg

Na Jjo 61 Jod pauodads® sniia Jo Jaquinu ayl X-000T Alybnod ate ansdiiad panodal siaquinu AJoo SnUIA 1Yl SSWNSSY

YT'ZI-€00 |Pw 2'99—/T0| WET0-000 antey Aouablawa —op umeld Alipowwiod JuajeAinb3g
)Z'8T-920 | T 0—+T000 Bbw z-820°0 10n99jul [ea1dA1 —sop umeld Alipowiwo JuajeAinbg
) GBE —17'9E 3z2'Zz-20 Pbwgey—v 1e1s Jaled —sop umeld Allpowiwio) JuajeAIindg
so1d0oo [edIn ¢ saidoo so1doo
DT XZ8T | [BIAJT X T< D [eJIA DT X 2> ;1sqo ueadoin3g

pnssi
6/sa1dod [esn ITX L'G

sisolAis 'd

gnssn B/sa1do9 Jelin

apssi) bysa1doo [edin PTX G'T DT XT 01T XT uopououw "d
+ONSSI ¥onssi b/sa1doo
B/se1doo esin QTX GO'€E = [eJIA OTXSG O} DTX9' ¥
LVYNQ | pssh B/sa1do9 esin =2yNQd bBu/saidoo
§p1doo [esiA Q0T ju/saldoo [eliA )T X G9'€ o)T X L 01 )T XT | [RIIA JTXG 01 IJTXQ ¥ BuweuueA "d

asop [eyi9)

SOp %05A1 WnWIuIN

60 1ad)
uonoajuI areniul
)] 9SOP WNWIUIN

3[9sNnw ul peoj
UIA 1Saney Aouablawg

sumelid pajoajul Ul
peo| [eliA [ed1dA |

sumeld
Apowwod ul peoj
eIIA 91B1S Jaue)

"(2T0Z [ 18 uridreg ‘TTOZ PJOJIUSIS pue UUBWIPIO) N3 Y} WOILEUO PISE] S8SOpP SAIdSJUI WNWIUIW ASSM BT 3jgel




"SsjeuwlIsalspun aq o1 &2i(enioe /T0Z) PSSN Mou ssniuenb fenjoe aousysiyl pasoxAeey asn Jleq pauoduwl Ul 8seaIoul 9 [endY 9002

sBd'gQT "uoneinossy siswie) umeld ueljensnyaday 990-9102 198l0id A4 "(ASSM) SNIIA 8WO0IPUAS
10dS auypn 01 uonejal ul umesd payoooun suonipuod uodwi Jo Aoeolyo pue aoueldwossBesy (2T0Z) 22IAI8S Aleulaia SaliaysiH ainn4 0

xdse’[[n4-Ueadesniy/sabed/epel/ne oo Opl//@spgered apelL poojeas uellensny (L10z) 0Ayd
'sbd z62Z ‘6002 4990100 £ "elensny
‘ellaqued ‘ellesisny Ajundasolg Lodad|e 's}npold umeld pue sumeld 1o} Uoday sisAenisiy Hodw) dusua9 (6002) elensny Aindssolg
g@siqndun) "Asnins auuo *(2102) @10 Awindssold
V44V ‘elfensny Aiinoasolg
:01 Hoday ‘dwnys/sumeld uo Buissnoo) Aa/dnswo|(o) e :SIaysl) jeuoliealdal Aq asn Asjlaqimeeio AeAins [euoneN ‘(2002) Yoieasay ewebemad .
'sBd €T -elensngefguaan ‘ajinesooN p11 Aid ‘sbuipjoH ewebemay
'2002 Jaquiadag-y ‘elfensny Alndasoig 0} Hoday "siaysipmeaioal Ag asn Asjiaq pue Jieq jo Aonuns [euoiefz00z) Yydleasay ewelemay |

pue TO0Z Ul dUOp SABAINS USaMIaQ PRINAOP SPUaJl YIMolb o Jo uoirejodelixa Jeaul sBEPBTOZ PUe ZT0Z SIeak Joj sarewnsa ymolb Jeak g= (1sa)

(00T/4) X @ pagRINOfed Jeq se pasn sumeld aA+ASSM Jo 1yblam |

+

000T X (00T/D) X gpex@|noed eq se pasn sumeld pauoduwi jo Amuend

SAuoyoadsy
AUNINISUSS 1581 94 00T Bulwnsseomppe pajduwes Juawdiys Jad sumeld G9) VY| 600% weubold Bunsal paubisap se, uo paseq aduajensld 9,G «
Yo OEY, 01 TS0Z+< | BX27G991€ —G2/02< J09'€8-0G %TS0Z< N 0SPTi< 1S9) %0S5< 1S8) 16'Z8 J00G< enjoe /102
%9'Z+ M 9€0T %8 %©G20T M 62202 1S9) %S¢ 1S9) 1 6'28 1S9) %vT IS8) 2102
%08E- M L2€9 %S %929 M ¥S92T 1S9) %8T S8) 1€°0L (09) %S0T | 1S8) 2102
wiZe+ M 8l2¢E 1S3) %085 44 M 9959 WTT %8T+)196S | %EE+) %6'L 2002
- » 0T0T 1S3) %05 - ™ 020Z Yo7 909 %9 £002/T002
200z 22uIs 1eq se pasn pauodwi ale (sauuol) 1eq se
1yblam Aq req an1+ neq sumeld e1al  |sumeld pauodwi | 1req se pasn leyllleqg se | Jeq Se pasn [POOJeas Se p|oS
\SS/M Ul 8SeaJoap ge pasn sumeld oA+ | Ul ASSM JO 10 1yBram sumeld pauodwi |pasn sumeld sumeid poojeas | sumeld Buisn
asealdul 94 ASSM Jo Ainuend | »usenald o4 1l 3SL3IIUI 94 jo Ainuend  |poojess Jo 94 10 1yBiapn s18ysl) 1O 94 aeq
H i) R 3 .a o) g v
"Msu Jo

a|dwexa ue se ASSM Buisn egnsny ul siaysl) [euonealdal Ag req se sumeld ualb 19yewladns Jo asn ul spuail jelodwa] g 9|qel




Table 3. List of some of the diseases of prawaswere not included in, or have emerged since
the 2009 Import Risk Assessment (data collated fsoly Thitamadee et al. 2016, Li et al. 2016,
Bateman and Stentiford 2017, Qiu et al. 2017 ambisan exhaustive list).

Disease name Date emerged Disease agent Mitigated by existing
sanitary measures?

AHPND 2009 (Ching | Bacterium w. toxic plasm Yes*

Secret Death Disez ? Possibly AHPND or mixed aetiolo ?

Empty Stomach Disease ? ?

Aggregated transformed2009 (China) | Vermiform gregarine-like bodies

microvilli (ATM)

Covert Mortality Diseas¢ 2009 (China) | Nodavirus ?

(CMD)

Hepatopancreatic 2009 Microsporidian Enterocytozoor ?

microsporidiosis (Thailand) hepatopenagi

Hepatopancreatic 2009 Unnamed haplosporidian ?

haplosporidosis (Indonesia)

New strains of YHI 2013 (Chineg | Okavirus ?

Shrimp hemocyte 2017 (China) | Iridovirus ?

iridescent virugSHIV)

Pandalus montagui 2007  (North| Nudivirus ?

bacilliform virus Sea)

* Existing sanitary measures may prevent diremtigmission of AHPND, but may not prevent releagk an
establishment of the plasmids and genes resporisitiexin formation.

' FRDC

Freshwater Crayfish
W Shrimps and prawns
W Shrimps and prawms - fammed
W Cold-water shrimps and prawns

Country parstior
Cooked
Raw, dried, salted,

W Uncocked

Argertina
Bustralia (Re-Imports)
Bangladesh

@ shrimps and pra
20M

oM i

2000

in brine or smoked, or cooked

wins @Shrimps and prawns - farmed

2006 2010

2012 2014 2016

2002 2004

2008

............ e

Figure 1. Quantities of uncooked prawns importetivieen 2001 and 2016. Data from FRDC
(2017) suggest imports of farmed uncooked prawneertitan tripled between 2009 and 2013-
16, while overall tonnage of imports remained atb86-38,000 tonnes (Scott-Orr et al. 2017).
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d. Many new diseases of prawns have emerged since 200 9

The 2009 prawn IRA is now well out of date. Newmisay information is now available on
risks related to not only WSSV, but many other eyimgy (post-2009) diseases (Table 3) in
imported prawn commaodities (see papers by Ovetstitegl. 2009, Ma et al. 2009, Stentiford et
al. 2009, Oidtmann and Stentiford 2011, Reddy et28ll1a, 2011b, Bateman et al. 2012,
Stentiford et al. 2012, Stentiford 2012, Jones 2&lIRelds 2012, Behringer 2012, Lightner et al.
2012, Tran et al. 2013a, 2013b, Reddy et al. 20ilMBan et al. 2014, De La Pena et al. 2015,
Cowley et al. 2015, Li et al. 2016, ThitamadeeleP@16, Bateman and Stentiford 2017, Qiu et
al. 2017, amongst many others).

The reason why Australia has not yet got some ede¢hnew diseases may be pure luck. For
example, the toxin related components of the baetethat causes Acute Hepatopancreatic
Necrosis Disease (AHPND) appear to be inactivatedrdezing, which is fortunate otherwise
Australia could be included in the estimated $4dnilUS annual global losses experienced by
overseas prawn producers due to AHPND (Tran et2@l3a, 2013b, Chamberlain 2013,
Thitamadee et al. 2016). Unfortunately, while fiegzamay stop transmission of AHPND, it may
not prevent release of the genes responsible fdn tlormation, leaving the door open for
introduction of this disease into Australia. Newsalises continue to regularly emerge in
intensive prawn farming, particularly in Asia, aih@és well known that many important diseases
of crustaceans were spread widely before theirecaws identified and diagnostic tests became
available (Lightner 1999, Jones 2012). Furthermdrelisease testing programs are chosen
instead of cooking, to keep risks within the ALGHe timport risk assessments underpinning
Australia’s sanitary arrangements need to be uddetey regularly, probably every year or 2
years given the high rate of emergence of new slésem cultured prawns (Table 3).

While a risk analysis has been done to assessskefrdomestic bait translocation (Diggles
2011), its terms of reference meant that it did cwotsider risks associated with use of imported
fish or shellfish products as bait. Any risks skewf imported products via the bait and burley
pathway were supposed to be considered and mifigatihne appropriate IRAs for the imported
commodities. It appears when that is not doneegtgpthese risks "fall through the cracks" and
Australia is left vulnerable to aquatic diseaseum®ons. Given the scale of the biosecurity
breaches that have been recently revealed at thaational border (Scott-Orr et al. 2017), and
the potentially severe consequences of introductain exotic diseases to Australia’s
environment, fisheries and aquaculture industnesfaod security, it is clear that the biosecurity
controls imposed on the importation of uncookedymiaand prawn meat into Australia have
been both inappropriate and ineffective. A compnsive review and full update of the IRAs
for not only prawns, but many other seafood prosluts clearly required to reduce risks to
within the ALOP.

€. Cooking is not a zero risk sanitary measure

It is known that WSSV is inactivated by heat. Egample, it has been reported that WSSV can
be inactivated in 20 min at 50 °C (Maeda et al.88)9in 1 minute at 60°C and 0.2 min at 70°C
(Nakano et al. 1998), though Chang et al. (1998&)edt that 70°C for 5 min was required to
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completely inactivate the virus. Methodologicalrisions may explain some of these
differences, however these authors all examinezl\firels suspensions isolated from host tissues
prior to heat treatment, and they did not examihetiver WSSV was protected from heat while
in-situ inside the tissues of infected hosts.

In contrast, Reddy et al. (2011a) used bioassatystive highly susceptibleenaeus monoddn
find that boiling of WSSV infecte®. monodortissues in water for up to 30 minutes at 100°C
did not fully inactivate all virus and that onlyaang at 100°C for 15 min followed by quick
freezing to -40°C was sufficient to completely ivaate the virus inside cooked tissues (Reddy
et al. 2011b, 2013). Existing prawn meat cookiaguirements for Australia only specify that
products meet a minimum core temperature and tggeirement, which have been approved by
the Department of Agriculture and Water Resourcsef®lows:

60°C for 1 minute, or 70°C for 11 seconds.

Based on the data presented by Reddy et al. (2@D14p, 2013), these minimum requirements
may not be sufficient to inactivate all WS®Vsitu inside infected prawn meat. Review of the
effectiveness of heat for inactivation of WSSV rgently required, possibly including bioassay
work to repeat the studies of Reddy et al. undertrotled conditions, so that application of
cooking as a potentially useful sanitary measuoettSOrr et al. 2017) can be properly assessed
as part of this risk analysis process.

f. Higher risk sanitary measures (testing programs) i mpart higher
costs that may represent an increased barriertotr  ade

Because of the Federal Government's choice to igbertrisk sanitary measures after the 2009
IRA (e.g. reliance on a testing program for impdriencooked prawns), increased costs of
testing are endured by importers and increasediress are required to enforce biosecurity at
the international border and post-border. The aurtesting regime at the border (sampling 65
prawns to test for WSSV and YHV by PCR) provide%&onfidence that these diseases will be
detected if the disease agents are present avalgmee of over 5%. However, the assumptions
upon which these confidence intervals are basezs@pned perfectly random testing) cannot be
achieved in a practical real world situation at twder, and are also subject to error and
deliberate criminal evasion, as disclosed during@pon Cattai (Scott-Orr et al. 2017). In
reality, the current testing arrangements, evei withanced procedures with full 100% seals
intact inspections, do not meet Australia’'s ALORgg the fact that we now know diseases such
as WSSV are more highly contagious to a much widage of crustaceans than previously
thought in 2009 (Oidtmann and Stentiford 2011, Bete et al. 2012). Because of this, we now
know that the risk of establishment of WSSV via that and burley pathway is higher than
previously thought, and remains above the ALOP eWehe virus is present in uncooked
imported prawns at prevalences <5% (Government/f2816, Government of WA 2016,
Government of NSW 2017, QLD Biosecurity Act 2017).

In a perfect world, even assuming a significanteéase in resources was granted to allow disease
testing of each consignment of prawns to a moreroigs standard closer to Australia's ALOP
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for non-seafood commaodities (for example: test @ prevalence level requiring samples of
>300 prawns obtained in a random fashion from eactsignment), the chance of non-random
sampling and human error would remain and testaaralways 100% reliable (Scott-Orr et al.
2017). In fact, the requirement for effective itagts at odds with the high volumes of imported
prawns that are now traded into Australia. It &y to test low volumes of commodities
thoroughly for the diseases you know of, but addraolumes increase (see Figure 1), either
resources required for testing must also increasedet demand, dramatically increasing costs
over time (Scott-Orr et al. (2017) actually foungacantine inspector numbers decrea®&do
over the past 5 years), or else errors begin tmége and risks of incursions skyrocket, like we
have seen in Australia recently with Operation &attAnd under such circumstances, when a
new disease emerges, unless we are very luckyaytmecome established in Australia before
the IRA is updated and a reliable test becomeslablai In either case, as trade volumes
increase, propagule pressure increases and withogiased funding for more rigorous testing
procedures and more frequent reviews of IRAs, loiesty breaches become inevitable, a
situation that is unacceptable to most Australeams thus does not meet Australia’s ALOP.

Furthermore, the increased costs associated w#basge testing may represent a significant
barrier to trade, especially if appropriate risKigation can be obtained using alternative lower
cost sanitary arrangements. For example, coolsng simple, cheap and effective sanitary
process that inactivates most pathogens that #reahimal or human health and/or the

environment (Torgersen and Hastein 1995, Tacon 2QfiAppropriate sanitary measures are
employed (i.e. all imported prawns are coolew subsequently frozen (Reddy et al. 2011a,
2011b 2013 costs associated with compliance testing arehnmeduced, as is the need for

constant updating of import risk assessments. rGikiat biosecurity risks remain even in the

absence of disease identification (Gaughan 20@®king of prawns as the lowest cost sanitary
measure is likely to reduce risks of introductionVdSSV and all other known diseases of

concemn (as well new emerging diseases) to withistralia’s ALOP, while also representing the

least restrictive barrier to trade (on a cost Haimpared to disease testing.

g. Wash off of battered prawns and other loopholes of current
import conditions.

There are several loopholes that remain in theeatilbiosecurity protocols that mean that less
than 100% of shipments of frozen green prawns itegointo Australia are subject to testing.
Prior to the WSSV outbreak in Moreton Bay, testimgs only conducted on frozen uncooked
imported prawns. There was no testing required dthrer risky products like uncooked
marinated prawns, battered/breadcrumbed prawnsightl processed prawn products, or other
products such as soft shelled crabs, all of whiakiehsignificant risks of containing viable
WSSV given the large host range of the virus, whaffects all decapod crustaceans.
Subsequent to the WSSV outbreak in Moreton Bay, “dréhanced” testing protocols have
included testing of marinated prawns, but stillnaba test battered and bread crumbed prawns.

However, covering prawns with marinade, batter mabdcrumbs is not a sanitary measure as it
does not inactivate WSSV (or any other disease tageihhconcern). Furthermore, there is
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evidence from within the seafood importing indushsit because bread crumbed prawns are not
being tested, this loophole has lead potessors (are) ramping up and exporting massive
volumes of this wash off crumbed (prawns) infectéith WSSV (Ezekeil 2018). Similar
problems with marinated prawns and other non-caanpé were reported by Scott-Orr et al.
(2017). The root of the problem is that importessm make large amounts of money if they
evade disease testing programs and land low qual8$V infected prawns into Australia. The
bottom grade of imported prawns probably originttean emergency harvests of clinically
diseased prawn ponds, and are available on theropétet in Asia at prices sometimes less than
$10 USD per tonne (Figure 2). Scott-Orr et al1{@0show such a high economic incentive to
cheat the system will inevitably lead to unscrupsloperators trying to exploit loopholes, such
as the one currently represented by the lack tihtgef battered and bread crumbed prawns.

& shrimp 30 tonnes minimum pe 21 () Shrimp - Monthly: Price-Cam X ¥ ;"—" Frozen Shrimp Frice, Frozen x} © Frozen Yanamei Shrimp - Bu. X ‘
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Categories Products ~ What are you looking 1

Supplier: Penglai Hongchang Foods Co, Ltd, ~ @47 &

Product Range Home Company Profile Contact Details 22 English ~~

Home = All Industries = Food &Beverage > Sesfood = Shrimp (86399202) Subscribeto Trade Alert

€ 4¥YRS  Penglei Honge

Frozen vanamel shrimp Foods Co. Ltd
oods Lo, Ltd

L Chira (Mainland) | Tt \
FOB Reference Price: Get | atest Price =

Supplier Assessmer o)
£y

US §7-9/7on 12 Ton/Tons (Min. Order)

Supply Abllity: 100 Metric Ton/Metric Tons per < 2
Month o)
Port: China part Visit Minlsite | € :
-4 i, - Cpnia Lnolie 1082
Waiting For wiwatmseryver, alibaba com. .. INew mail x| I_

Figure 2. Bottom grade imported uncooked prawmghi@bly from emergency harvests) can be
obtained in Asia at extremely low prices (here 338D per tonne). The economic incentive for
unscrupulous importers to cheat the system totdrofin such products is extremely high.

Federal biosecurity authorities have thus not dailed to deliver an effective testing program
for imported uncooked prawn products, they alscehawv control over end use once these risky
products clear quarantine and/or are sold at tteel iItore. It is well known that recreational
anglers commonly use supermarket bought seafoadudimg prawns) for bait and burley.
Upon asking some of them why, | have found thatdessbeing cheaper and more convenient
(as reported by Kewagama Research 2007), anglusnasthat whatever is sold in supermarkets
is safe to eat and use however they see fit. FBhgyif the risk to Australia was so great from
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these imported products, why would authoritiestietse products be sold in the first plaeé
Unfortunately it was well known by aquatic animadalth professionals that imported prawn
products carried viable viruses, yet it was techlhcnot illegal to use them as bait in some
jurisdictions. Indeed in all the supermarkets Ited leading up to Christmas/New Year 2016/17,
not one of them were selling imported prawns ower delicatessen counter with warnings to
customers that they should not be used as baiti@ig). In some supermarkets, bait freezers
continue to be located within the seafood sectemcouraging consumers to relate the two
together (Figure 4, which is bad practice that &hbe avoided.

Since introduction of WSSV into Australia, muchagtfhas been made to educate consumers not
to dispose of seafood into waterways and alerteggimnal anglers not to use supermarket
products as bait. However, the correct way to rbnisk along a supply chain is to apply
appropriate mitigation at appropriate critical dohpoints. It makes no sense to try to apply risk
mitigation after the retail sale is made, and ty om people being educated and "doing the right
thing", as after the point of sale the routes dfyeto high risk pathways are too numerous and
widely dispersed, making effective enforcement isgdole. Education of anglers and
consumers has been considered to be one way aft@dtemitigating the risk of introduction of
diseases such as WSSV via the bait and burley pgthwHowever, it is always difficult to
engage all recreational fishers in educational @agms and there is evidence that compliance
will decline over time unless the educational mgssia followed up with strong enforcement.
But it is impossible to enforce some acts, sucls@seone “feeding the fish” or “feeding the
crabs” with imported seafood in a backyard BBQ hedda waterway. And without adequate
enforcement, there is no incentive for people tacate themselves or "do the right thing".
Clearly the only proper way to control risk in trgapply chain is either pre-border, or at the
border. Once these products clear quarantinegeatad the retail chain, all control of the end use
is lost. Recent (March 2018) observations fronmdiges officers in NSW and other states
continue to find people using imported uncookedyvoia as bait, demonstrating that efforts to
educate anglers and get them to heed labellingnpionited products that say they are “not to be
used as bait or burley” are simply not effectiveli&xce on consumers abiding by food labels
for national biosecurity is not tolerated in tetris livestock industries in Australia (Australian
Pork 2017), so the question must be asked, whybisimg forced upon the seafood industry?

As a final observation of the effectiveness (oklt#tereof) of current end use import conditions,
despite all the effort put into education programith anglers and consumers to try to prevent
disease spread from imported seafood products, ishaften not talked about in risk analyses
are the real risks of deliberate introductions emen industrial sabotage (Jones 2012, Scott-Orr
et al. 2017). Not everyone wants to "do the ritjimg"”, and in the real world, the unfortunate
but real risk of industrial sabotage of our locahf®od production industries is a significant
threat to Australia's food security. The findings Operation Cattai demonstrate that some
people are willing to deliberately break the lawnbte the risk of industrial sabotage must also
be considered real, providing yet another reasoy sttong border controls are necessary. The
revised IRA must therefore deliver safe prawn potslwising sanitary arrangements free from
loopholes that can be exploited to enhance therpaguinterests of unscrupulous importers.
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Figure 3. Assorted uncooked imported prawns beoid at supermarkets on the Gold Coast in
December 2016. At none of the dozens of superrtsaikeSE QLD | visited were there any
signs or information informing consumers not to teese products as bait or burley.
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Figure 4. In some SE QLD supermarkets examined fle@zers (arrow) were located within
the seafood section, encouraging consumers te rislattwo together.

h.  The impact of the WSD outbreak on Australia's wild and farm
prawn sectors.

In other areas of the world where WSSV has beaondated, aguaculture industries based on
prawns and other crustaceans (e.g. crayfish) haffered significant cumulative production and
economic losses of up to $15 billion USD (Stentifet al. 2012). Though some adaptation to
the disease agent may occur over time, in Austihlea presence of the virus represents a
significant obstacle to industry competitivenessl qumofitability. Production in many WSD
affected countries overseas eventually recoveredietiler much of the recovery was due to
switching to the faster growinBenaeus vannamésee Flegel 2006, Stentiford et al. 2012), a
species which is exotic to Australia and hence tleovery option is not available to the
Australian prawn aquaculture industry. There areommercially available methods of control
of WSD (vaccines etc.) at present, although filtgrivater and covering of production ponds
with mosquito netting may provide increased pratec{Thitamadee et al. 2016). However,
under Australian economic conditions, the requioh@nges to infrastructure and husbandry
practices (filtration of water, lining of ponds,rdar and vector exclusion, minimal/zero water
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exchange production cycles, development of pathdigenor pathogen resistant prawns lines,
see Lightner 2005, Moss et al. 2012) imparts aolehti production costs that are likely to greatly
reduce industry profitability to marginal levelst kast in the short term. The reduced
profitability would discourage investment in prawarming in Australia, posing a risk to
Australia's future food security (Stentiford 20R2entiford et al. 2012). The likely impacts of
introduction of WSD on the prawn aquaculture indust Australia are therefore considered to
be extreme.

In the past it was thought that wild crustaceafscied with WSSV carry the virus but it usually
does not kill them (Lo et al. 1996), a situationishmay aid the transmission and spread of the
disease agent throughout local crustacean popagatiddverse impacts at the population level
have not been previously reported in wild crustasaa areas where WSSV has been introduced
(Maeda et al.1998a, De La Pena et al. 2007, Baungyaet al. 2009, Flegel 2009). However,
because sub-clinical WSSV infections can reveth&disease state in susceptible species after
periods of stress (Lo et al. 1996), this suggdsas populations of wild crustaceans adversely
affected by environmental stressors (e.g. floodstber adverse environmental conditions, rapid
drops in water temperature or exposure to pollstanich as pesticides and herbicides) may
experience reduced resilience or “silent mortaiti@ehringer 2012, Stentiford et al. 2012,
Shields 2012) due to WSSV infection, as has beparted for some other viral pathogens of
prawns (Couch and Courtney 1977, Morales-Covarsuétial. 1999).

In Moreton Bay, WSSV was detected in the North-Wesparts of the bay in both March 2017
and March 2018 in a region just north of Redcl{Bosecurity QLD 2018). Results from the
surveillance surveys in March 2018 found a varadtprawns (greasyback, brown tiger prawns,
banana prawns) and crabs (mangrove drablamita spp.) were infected with WSSV, with
guantitative PCR CT values as low as 13.8 in sarfexied animals (Australian Prawn Farmers
Association 2018). The CT value is a quantitatmeasurement of the amount of viral DNA
present in a sample. Real time PCR (also knownuasitdative PCR or qPCR) monitors the
amount of target DNA that is amplified during ed®@R cycle (i.e. in real time during the PCR
process, not only at the end as in conventional )PTRe CT value is a measure of the number
of PCR cycles required to exceed a certain preated threshold amount of target DNA (i.e.
cycle threshold value or CT value). There is aremg relationship between viral load and CT
number because the threshold is reached in fewBr &Cles when there is more viral DNA in
the original sample, i.e. a high amount of virugegi a low CT value. The CT values obtained
from dying WSSV positiveP. monodonon the first infected farm on the Logan River in
November 2016 ranged from 14-21 (Diggles 2017ap Tdct that wild prawns in northern
Moreton Bay have been recorded with CT values asds 13.8 strongly suggests that the
WSSV disease incursion is causing mortalities ild wrustaceans in Moreton Bay. This would
not be unexpected, given that WSSV is a highly gg¢hic disease agent that has been
introduced into a naive population of crustaceandVioreton Bay which have no natural
resistance to the disease.

Indeed, any absence of evidence of impacts on ptpas of wild crustaceans in areas where
WSSV has been introduced overseas is not evidehdikety absence of such impacts in
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Australia, as impacts of new diseases in wild papohs of crustaceans are likely to go
unnoticed in countries without proper baseline egiglal data (Shields 2012) and effective
fisheries management. As effects of disease id pojpulations vary greatly due to factors such
as environmental characteristics, host suscepyitaind host densities (Burge et al. 2016), it is
possible that impacts of WSD introduction into AaBa could be more severe due to our unique
environment, isolated fauna and effective enviromtaleand fisheries management arrangements
that tend to keep host population densities redftitigh, thus facilitating transmission of new
diseases. Any adverse effects could result inogoodl harm to aquatic environments,
potentially resulting in significant, permanent taudl and socio-economic harm to regional
communities in Australia and elsewhere in the cogunt

As WSSV is a listed disease agent notifiable to@E and NACA, there are significant trade
implications following its introduction into Austra. Indeed, as shown in the Logan River and
Moreton Bay, establishment of WSD in a region ofstalia necessitates intervention by
government authorities and disruption to normaldran crustacean commodities by commercial
fisheries and crustacean gathering by recreatifistedrs as attempts are made to try to prevent
anthropogenic movements of crustaceans to limiemdatl spread into uninfected areas. As
shown in Moreton Bay, if the disease spreads tasamghere bait prawns are commercially
gathered, not only commercial fishers but recreatidisheries may be disrupted due to loss of
bait supplies. Under such circumstances the cowgiaidishers can be more heavily impacted
than aquaculturists, as while the aquaculturists (ggven enough financial investment) revise
their farms and improve biosecurity to try to pmewvehe virus from entering the farm,
commercial fishers cannot do this. Even if WSS¥sloot always kill their wild catch outright,
because of the risk of spreading the infection cemaml fishers may not be able to sell their
product (prawns, crabs, lobsters, crayfish) inteirthusual markets, effectively a situation
commercially equivalent to having all of the anisdling from the virus anyway, as they are no
longer saleable. Establishment of diseases iretiveonment (such as northern Moreton Bay)
means these commercial and environmental impaetprabably permanent, meaning the likely
impacts of introduction of WSD on commercial crasian fisheries in Australia are also
extreme.

I Summary

Quarantine conditions requiring cooking of importaedat products are permissible within WTO
rules under the SPS Agreement, and are widely sstdyy consumers in Australia as necessary
to protect our local cattle, pig and sheep indast(end hence our food security) with regard to
terrestrial meat products for those species sudbteddb foot and mouth. State governments
throughout Australia have demonstrated that Auatseatomestic ALOP with respect to prawn
products originating from regions where WSSV ocdgrene that requires sanitary measures
equivalent to cooking or exposing those productsigh levels of gamma irradiation. If similar
sanitary arrangements were implemented for prawigeating from countries where WSSV is
known to be endemic, Australia’s ALOP with respicprawns would be consistent both across
different commodities and also between domestic mmernational borders, thus fulfilling
requirements under the SPS Agreement. By requaamgpulsory cooking of all prawns prior to
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entry, the processes of inspection at the borderdvbe simplified, additional costs of testing
for diseases would be eliminated, and other riskigations like processing (removal of
heads/peeling /deveining, gamma irradiation) maylamger be required, resulting in a more
streamlined inspection process at the border artdnpally a cheaper product to the end
consumer, all of which represent the least restediarrier to trade (on a cost basis, compared to
disease testing). Such are the many advantagesngbulsory cooking as a “least cost, high
effectiveness” sanitary process, that was origgnalentified back during the 2009 IRA, but,
unfortunately, was not fully implemented at thegim

References

Australian Pork Ltd 2017, Submission to Foreignid3olwWhite Paper, 28 February 2017.
http://australianpork.com.au/wp-content/uploads’®01/170228 -APL-Submission-to-Foreign-
Policy-White-Paper.pdf

Australian Prawn Farmers Association (2018). Rmelary questions from APFA to Biosecurity
Queensland (BQ) for response: News alert from APA&@#il 2018.

Bateman KS, Stentiford GD (2017). A taxonomic rewf viruses infecting crustaceans with an
emphasis on wild hosts. Journal of Invertebrate Pathology doi:
http://dx.doi.org/10.1016/}.jip.2017.01.010

Bateman KS, Munro J, Uglow B, Small HJ, Stentif@® (2012). Susceptibility of juvenile
European lobsteiHomarus gammarug shrimp products infected with high and low dosé
white spot syndrome viruBiseases of Aquatic Organisrh80: 169-184.

Baumgartner WA, Hawkel JP, Bowles K, Varner PW,ddasKW (2009). Primary diagnosis
and surveillance of white spot syndrome virus indwand farmed crawfishPfocambarus
clarkii, P. zonangulusin Louisiana, USADiseases of Aquatic Organisr@S: 15-22.

Behringer DC (2012). Diseases of wild and cultuxegenile crustaceans: Insights from below
the minimum landing sizdournal of Invertebrate Pathologyl10: 225—-233.

Biosecurity Australia (2009). Generic Import Riskadlysis Report for Prawns and Prawn
Products. Final Report. Biosecurity AustralianBerra, Australia. 7 October 2009, 292 pgs.

Biosecurity QLD (2017). Online Survey (unpublished

Biosecurity QLD (2018). Initial testing reveal jitose results for white spot disease in Moreton
Bay. Media release, Hon Mark Furner, QLD Governimdimister for Agricultural Industry
Development and Fisheries. 10 April 2018.

Bondad-Reantaso MG, Arthur JR, Subasinghe RP (200&)derstanding and applying risk
analysis in aquaculture. FAO Fisheries and AquacelTechnical Paper 519. FAO, Rome, 304

pgs.

20



Burge CA, Friedman CS, Getchell R, House M, LajfedD, Mydlarz LD, Prager KC,
Sutherland KP, Renault T, Kiryu I, Vega-Thurber(Z016). Complementary approaches to
diagnosing marine diseases: a union of the modednthe classid?hilosophical Transactions
of the Royal Society 871: 20150207

Chamberlain G (2013). Early mortality syndromeshrimp: Managing “The perfect killer”.
Global Aquaculture Alliance Webinar, Ho Chi MinhtZiVietnam, 10 Dec, 2013.

Chang PS, Chen LJ, Wang YC (1998). The effect thublet irradiation, heat, pH, ozone,
salinity and chemical disinfectants on the infegfivof white spot syndrome baculovirus.
Aquaculturel66: 1-17.

Commonwealth of Australia (2004a). Generic Im@g®idk Analysis (IRA) for pig meat. Final
Import Risk Analysis Report. February 2004. 763.p

Commonwealth of Australia (2004b). Generic Imp&isk Analysis (IRA) for pig meat.
Executive summary and quarantine requirementsiportation of pig meat. February 2004. 19

pgs

Couch JA, Courtney L (1977). Interaction of cherhpallutants and virus in a crustacean: A
novel bioassay systerAnnals N. Y. Academy ScierR88: 497-504.

Cowley JA, Moody NJG, Mohr PG, Rao M, Williams L8&ellars MJ, Crane M (2015). Tactical
Research Fund: Aquatic Animal Health SubprogranralVpresence, prevalence and disease
management in wild populations of the Australiaradgl Tiger prawn Renaeus monoddn
CSIRO-AAHL, June 2015. 61 pgs.

DAF QLD (2017). White Spot Disease detected iniseut QLD.
https://www.daf.gld.gov.au/animal-industries/anirhahlth-and-diseases/a-z-list/white-spot-
disease

De La Pena LD, Lavilla-Pitogo CR, Villar CB, PandiG, Sombito CD, Capulos GC (2007).
Prevalence of white spot syndrome virus (WSSV) iidvehrimp Penaeus monodoim the
Philippines Diseases of Aquatic Organismg: 175-179.

De La Pena LD, Cabillon NAR, Catedral DD, Amar EQ@daothers (2015). Acute
hepatopancreatic necrosis disease (AHPND) outbrealRenaeus vannameaind P. monodon
cultured in the Philippine®iseases of Aquatic Organisrh$6: 251-254.

Department of Agriculture (2014), Gamma irradiatias a treatment to address pathogens of
animal biosecurity concern, Department of Agricrdtu Canberra.
http://www.agriculture.gov.au/SiteCollectionDocunsgha/memos/2014/gamma-irradiation-

review.pdf

Diggles BK (2011). Risk Analysis. Aquatic anindiseases associated with domestic bait
translocation. Final report prepared for the Aalstn Government Department of Agriculture,

21



Fisheries and Forestry, Canberra, FRDC Project N2009/072. 296 pgs.
http://frdc.com.au/research/Final Reports/2009-DYP.pdf

Diggles BK (2017a). Field observations and assesswof the response to an outbreak of White
Spot Disease (WSD) in Black Tiger PrawiPeiiaeus monoddriarmed on the Logan River in
November 2016. FRDC Project Number 2016-064. FalyrR017.

Diggles BK (2017b). Northern Australia Biosecuritytiative — Marine Pest and Disease Risk
Assessment. DigsFish Services Report DF17-024 piS.

Dunn K (2010). An examination of the likelihood iofported raw peeled prawns that tested
positive for White Spot Syndrome Virus (WSSV) anerevmistakenly released into Australia by
the Biosecurity Services Group (BSG) entering hrigh pathways and of then causing WSSV to
establish in Australia. Report of the Interim lasfpr General of Biosecurity, 30 November
2010.

Durand SV, Tang KFJ, Lightner DV (2000). Frozen cawmdity shrimp: potential avenue for
introduction of white spot syndrome virus and yetiead virus.Journal of Aquatic Animal
Health12: 128-135.

Durand SV, Redman RM, Mohney LL, Tang-Nelson K, Bom JR, Lightner DV (2003).
Qualitative and quantitative studies on the re&atirus load of tails and heads of shrimp acutely
infected with WSSVAquaculture216: 9-18.

Ezekeil A (2018). WSSV Prawn Imports- the new loole, crumbed wash off prawn. Email
from A. Ezekiel Pacific King Importers, to Senat@yonhjelm, 22 February 2018,

Fishing Victoria (2016). Warning over prawn use.
http://www.fishing-victoria.com/viewtopic.php ?t=15%

Fishraider.com.au (2013). Cheap raw prawns.
http://www.fishraider.com.au/Invision/topic/6941Beap-raw-prawns/

Flegel TW (2006). Detection of major penaeid shrimmuses in Asia, a historical perspective
with emphasis on Thailandquaculture258: 1-33.

Flegel TW (2009). Review of disease transmissi@ksrifrom prawn products exported for
human consumptioquaculture290: 179-326.

FRDC (2017). Australian Seafood Trade Databastp://frdc.com.au/trade/Pages/Crustacean-
Full.aspx

Future Fisheries Veterinary Service (2017). Adgsgssompliance and efficacy of import
conditions for uncooked prawn in relation to Wh8pot Syndrome Virus (WSSV). FRDC
Project 2016-066 Report to Australian Prawn farmfersociation. 103 pgs.

22



Gaughan, D.J. 2002. Disease-translocation acragg@eghic boundaries must be recognized as a
risk even in the absence of disease identificatiom.case with AustraliaBardinopsReviews in
Fish Biology and Fisheries1:113-123.

Government of NSW (2017). Importation (White Spasease) Order (No 2) 2017 under the
Animal Diseases and Animal Pests (Emergency Outb)jeact 1991. Government Gazette of
the State of New South Wales, Number 37. Tuesdayi&ch 2017.

Government of SA (2016YVhite Spot Disease Notice SA. Declaration of aelstock Standstill

in Relation to Decapod Crustaceans (Order Decapaiw) Polychaete Worms (Class

Polychaeta) Notice under the Livestock Act 1997tk purpose of Controlling or Eradicating

White Spot Disease. Leon Bignell, Minister for Agriture, Food and Fisheries, 20 December
2016.

Government of WA (2016). Media Release. Importrietsons on Queensland prawns and
worms to prevent serious disease. Government dctédem Australia, Department of Fisheries
MR36-16, 14 December 2016.

Hasson KW, Fan Y, Reisinger T, Venuti J, Varner R206). White spot syndrome virus
(WSSV) introduction into the Gulf of Mexico and Taxfreshwater systems through imported
frozen bait shrimpDiseases of Aquatic Organisi$: 91-100.

Jones JB (2012). Transboundary movement of shvinuges in crustaceans and their products:
A special risk Journal of Invertebrate Pathologyl0: 196—-200.

Kewagama Research (2002National survey of bait and berley use by recreaidishers.
Report to Biosecurity Australia, AFFA. Decembd02. Kewagama Holdings, Pty. Ltd.,
Noosaville, Queensland, Australia. 137 pgs.

Kewagama Research (2007). National survey of drat berley use by recreational fishers: a
follow-up survey focussing on prawns/shrimp. ReporBiosecurity Australia, AFFA.

Knibb W, Le K, Katouli M, Bar I, Lloyd C (2018). #sessment of the origin of white spot
syndrome virus DNA sequences in farmednaeus monodoim Australia. Aquaculture(in
presshttps://doi.org/10.1016/j.aquaculture.2018.05.018

Li K, Liu L, Clausen JH, Luc M, Dalsgaard A (201@ylanagement measures to control diseases
reported by tilapia@reochromisspp.) and whiteleg shrimpLifopenaeus vannamjeiarmers in
Guangdong, ChinaAquaculture457: 91-99.

Lo CF, Ho CH, Peng SE, Chen CH, Hsu HC, Chiu YLa@ip CF, Liu KF, Su MS, Wang CH,
Kou GH (1996). White spot syndrome baculovirus @V$ detected in cultured and captured
shrimp, crabs and other arthropd2iseases of Aquatic Organisr@g: 215-225.

23



Lightner DV (1999). The penaeid shrimp viruses T#HNV, WSSV, and YHV: current
status in the Americas, available diagnostic meth@hd management strategidsurnal of
Applied Aquacultur®: 27-52.

Lightner DV (2005). Biosecurity in shrimp farmingathogen exclusion through use of SPF
stock and routine surveillancdournal of the World Aquaculture Soci€g: 229-248.

Lightner DV, Redman RM, Pantoja CR, Noble BL, Tiad (2012). Early mortality syndrome
affects shrimp in AsiaGlobal Aquaculture Advocat&an/Feb 2012: 40.

Ma H, Overstreet RM, Jovonovich JA (2009). Dagtgetb grass shrimgP@laemonetes pugyo
a reservoir host for yellow-head virus (YHVJournal of Invertebrate Pathologh01: 112-118.

Maeda M, Itami T, Furumoto A, Henning O, ImamuraKgndo M, Hirono |, Takashi A,
Takahashi Y (1998a). Detection of penaeid rod-sthap&Avirus (PRDV) in wild-caught
shrimp and other crustaceafssh Pathology33: 373—380.

Maeda M, Kasornchandra J, Itami T, Suzuki N, Hegrin Kondo M, Albaladejo JD, Takahashi
Y (1998b). Effect of various treatments on whit@tspyndrome virus (WSSV) frorRenaeus
japonicus(Japan) ané. monodor(Thailand).Fish Pathology33: 381-387.

McColl KA, Slater J, Jeyasekaran G, Hyatt AD, Craie(2004). Detection of white spot
syndrome virus and yellowhead virus in prawns ingubrin Australia.Australian Veterinary
Journal82: 69-74.

Morales-Covarrubias MS, Nunan LM, Lightner DV, Mdafabina JC (1999). Prevalence of
Infectious Hypodermal and Haematopoietic Necrosrsis/(IHHNV) in wild adult blue shrimp
Penaeus stylirostrifrom the Northern Gulf of California, MexicoJournal of Aquatic Animal
Health11: 296-301.

Moss SM, Moss DR, Arce SM, Lightner DV, Lotz JM (Z). The role of selective breeding
and biosecurity in the prevention of disease inae@&h shrimp aquaculture.Journal of
Invertebrate Patholog{10: 247-250.

Nakano H, Hiraoka M, Sameshima M, Kimura T, Momogakn(1998). Inactivation of penaeid
rod-shaped DNA virus (PRDV), the causative agenpaiaid acute viremia (PAV), by some
chemical and physical treatmerféssh Pathology33: 65-71.

Nunan LM, Lightner DV, Pantoja C, Gomez-Jimenez &)14). Detection of acute
hepatopancreatic necrosis disease (AHPND) in MeXixeases of Aquatic Organisrh$l: 81—
86.

Oidtmann B, Stentiford GD (2011). White Spot Syrde Virus (WSSV) concentrations in
crustacean tissues — A review of data relevanssess the risk associated with commodity trade.
Transboundary and Emerging Disea&&s 469-482.

24



OIE (2018a). Aquatic Animal Health Code (2018) Chapter 2.1. Import Risk Analysis.
http://www.oie.int/index.php?id=171&L=0&htmfile=clhé#re import risk analysis.htm

OIE (2018b)Manual of Diagnostic Tests for Aquatic Anima&18. Chapter 2.2.7. White Spot
Diseasehttp://www.oie.int/index.php?id=2439&L =0&htmfile=elpitre _wsd.htm

Overstreet RM, Jovonovich J, Ma H (2009). Pamasitustaceans as vectors of viruses, with an
emphasis on three penaeid viruskgegrative and Comparative Biologh@: 127-141.

Parliament of the Commonwealth of Australia (200Feport 394. Review of Australia’s
Quarantine Function. Joint Committee of Public Agts and Audit, February 2003, Canberra.
https://www.aph.gov.au/Parliamentary Business/Caitess/Joint/Completed Inquiries/icpaa/a

gis/contents

Qiu L, Chen MM, Wan XY, Li C, Zhang QL, Wang RYhéng DY, Dong X, Yang B, Wang
XH, Xiang JH, Huang J (2017). Characterization ohew member of Iridoviridae, shrimp
hemocyte iridescent virus (SHIV), found in whitg lehrimp Litopenaeus vannameBSci. Rep.,
7(1): 11834

QLD Biosecurity Act (2017). The Biosecurity (Whitepot Syndrome Virus) Amendment
Regulation 2017
https://cabinet.qld.gov.au/documents/2017/May/\M\3pietReg/Attachments/Req.pdf

QSIA (2018). Queensland Seafood Industry Biosécdtian — Overview Document. Version
1.0, March 2018 https://gsia.com.au/content/uploads/2018/03/Overndecument.pdf

Reddy AD, Jeyasekaran G, Shakila RJ (2011a). Effegtocessing treatments on the white spot
syndrome virus DNA in farmed shrimpBgnaeus monodgn Letters in Applied Microbiology
52:393-398.

Reddy AD, Jeyasekaran G, Shakila RJ (2011b). Wkjet syndrome virus (WSSV)
transmission risk through infected cooked shrimpdpcts assessed by polymerase chain
reaction and bio-inoculation studie€ontinental Journal of Fisheries and Aquatic Scess:
16-23.

Reddy AD, Jeyasekaran G, Shakila RJ (2013). Morphesgis, Pathogenesis, Detection and
Transmission Risks of White Spot Syndrome VirusShrimps. Fisheries and Aquaculture
Journal2013: FAJ-66.

Rodgers CJ (2004). Risk analysis in aquacultureaapdhtic animal health. p. 59-@4. Arthur,
J.R. and Bondad-Reantaso, M.G. (eds.) Capacityaamaeness building on import risk analysis
(IRA) for aquatic animals. Proceedings of the Wadgss held 1-6 April 2002 in Bangkok,
Thailand and 12-17 August 2002 in Mazatlan, Mex&BEC FWG 01/2002, NACA, Bangkok.

25



Scott-Orr H, Jones JB, Bhatia N (2017). Uncookevp imports: effectiveness of biosecurity
controls. Australian Government Inspector-GenefaBiosecurity Review report No. 2017-
18/01. 180 pgs.

Senate Estimates (2017). Committee Hansard. Ramdl Regional Affairs and Transport
Legislation Committee. Estimates Tuesday ™28 February 2017.
http://www.aph.gov.au/Parliamentary Business/Hatisnsard _Display?bid=committees/esti
mate/d361919c-f8bb-4b70-a648-2e034c1d4d98/&sid=0000

Shields JD (2012). The impact of pathogens on agulgoopulations of decapod crustaceans.
Journal of Invertebrate Pathology10: 211-224.

Stentiford GD (2012). Diseases in aquatic crustaseProblems and solutions for global food
security.Journal of Invertebrate Pathology10: 139.

Stentiford GD, Bonami JR, Alday-Sanz V (2009). Atical review of susceptibility of
crustaceans to Taura Syndrome, Yellowhead diseas®Vaite Spot Disease and implications of
inclusion of these diseases in European legisla#ajuaculture291: 1-17.

Stentiford GD, Neil DM, Peeler EJ, Shields JD, Snk#l, Flegel TW, Vlak JM, Jones JB,
Morado F, Moss S, Lotz J, Bartholomay L, Behrin@€, Hauton C, Lightner DV (2012).
Disease will limit future food supply from the ghalcrustacean fishery and aquaculture sectors.
Journal of Invertebrate Pathology10: 141-157.

Tacon AGJ (2017). Biosecure Shrimp Feeds and FgeBnactices: Guidelines for Future
Development.Journal of the World Aquaculture Socielgi: 10.1111/jwas.12406

Thitamadee, S, Prachumwat A, Srisala J, Jaroenl&aRchan PV, Sritunyalucksana K, Flegel
TW, ltsathitphaisarn O (2016). Review of currergedse threats for cultivated penaeid shrimp
in Asia. Aquaculture452: 69-87.

Torgersen Y, Hastein T (1995). Disinfection in Agulture. Rev. Sci. Tech. Off. Int. Epid4:
419-434.

Tran L, Nunan L, Redman R, Lightner DV, Fitzsimmdt42013a). EMS/AHPNS: Infectious
disease caused by bacteftdobal Aquaculture Advocatauly/August 2013: 16-18.

Tran L, Nunan L, Redman RM, Mohney LL, Pantoja ERzsimmons K, Lightner DV (2013b)
Determination of the infectious nature of the agamicute hepatopancreatic necrosis syndrome
affecting penaeid shrimiseases of Aquatic Organish85: 45-55.

Wang YC, Lo CF, Chang PS, Kou GH (1998). Experirakemtfection of white spot baculovirus
in some cultured and wild decapods in Taiwaguaculturel64: 221-31.

26



Wilson, D (2000). The appropriate level of protect In: Quarantine and market access,
Playing by the WTO Rules. Forum proceedings, 6—3t$eber 2000, Biosecurity Australia,
Canberra 2000, pgs 159-164.

WTO (1994). Agreement on the application of sagitard phytosanitary measures. p. 69-84. In
The results of the Uruguay Round of multilateralde negotiations: the legal texts. General
Agreement on Tariffs and Trade (GATT), World Tradganization, Geneva.

27



About the author

Over the past 16 years Dr Ben Diggles has gainéshsive experience in development and/or
review of pathogen and pest Import Risk Analysesfiigh and shellfish products for both

domestic and international transfers.

This works Heen undertaken for industries and

Governments not only in Australia but also for otkeuntries such as New Zealand, Brunei
irddon see below and

Darussalam, Saudi

Arabia and Oman. For more

www.digsfish.com/publications.html

Aquatic animal risk analysis documents developed arviewed by Dr Ben Diggles.

Risk Analysis | Date | Commaodity Risks Number of Hosts
Jurisdiction hazards / assessments
New Zealan | 200z | Juvenile Kingfish from Australia to N Disease | 1/42 /¢
New Zealan | 200t | Ornamental fish and invertebrates into Disease | 394 /500 /3
New Zealan | 200¢€ | Aquatic pathogenimportant to NZ— hazard | Diseass | >500/92 /9
identification and RA
New Zealan | 200€ | Macrobrachiumfrom Hawaii to Nz Disease | 1/76 /¢
Australie 2007 | Menhaden from USA to Austra Disease | 1/42/:
Australie 2007 | Pacific Oysters from Tasmania to N Pests+ | 1/18/1:
diseases
Severe 200¢ | Pathoen risk analysi—9 case studie— Pests + | Summary of 9 IRA
Invited keynote paper diseaseg studies
Brune 201C | Crustaceans into Brunei Darussa Disease | 54/125/1
Australie 2011 | Hazards due to domestic bait transloce Disease | >500/80/ 4
Australie 2011 | Abalone translocations in Tasme Disease [1/ 1/ :
Australie 201z | Abalone translocations in South Austr Disease [2/9/
New Zealan | 201z | North / South Island shellfish biosecur Disease | 27 /39 / 2
assessment
New Zealan | 201z | Environmental assessment report Sal Disease | 1/20/«
farming — disease risks
Saudi Arabi. | 201z | Technical assessment of - Imported Disease | 1/30/ 3(
prawns (liveP. vannamai
Australie 201Z | Abalone translocations in Tasme Disease [1/1/1
Australie 2017 | Northern Australia Biosecurity Revie Pests+ | >100/15/1
diseases
Australie 2017 | State aquaculture centre Biosecurity | Disease | 8 /130/30
assessment
Australie 2017 | Pathogen risk analysis for Sydney r Disease | 1/10/1(
oyster translocations between NSW and
WA.
Omar 201¢ | Independent technical assessment: Path | Disease | 2/31/31
risk analysis for the introduction of whiteleg

shrimp (itopenaeus vannameand black
tiger shrimp Penaeus monoddmo the
sultanate of Oman

28



	Contents	2
	Introduction	3
	a.	Australia’s domestic Appropriate Level of Protection (ALOP) for prawn products.	4
	b.	Australia’s Appropriate Level of Protection (ALOP) for other imported meat products.	5
	c.	Likely pathway of introduction of WSSV into Moreton Bay.	6
	d.	Many new diseases of prawns have emerged since 2009	11
	e.	Cooking is not a zero risk sanitary measure	11
	f.	Higher risk sanitary measures (testing programs) impart higher costs that may represent an increased barrier to trade	12
	g.	Wash off of battered prawns and other loopholes of current import conditions.	13
	h.	The impact of the WSD outbreak on Australia's wild and farm prawn sectors.	17

	i.	Summary	19
	References	20
	About the author	28

