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A study on the improvement of import conditions for salmonid fish to
reduce the possibility of entry of infectious salmon anaemia virus

Jinha Yu'

Janghang Regional Office, National Fishery Products Quality
Management Service (NFQS), Republic of Korea

As Korea declared that the entire country is free from ISA (Infectious salmon anaemia) based
on the OIE aquatic code in 2019, it is necessary to improve the import quarantine system that meets
the level of ISA management in Korea. Currently, Korea imports Atlantic salmon and rainbow trout
from countries which have history of ISA outbreak such as Norway and the United States, so there
is a constant possibility that trade with these countries will bring ISAV (Infectious salmon anaemia
virus) into Korea. Therefore, some amendments to the Aquatic Life Diseases Control Act (ALDCA)
are needed to prevent the entry of ISAV into the Korea through international trade. The amendment
to the ALDCA should contain a list of countries, zones or compartments that the Korean competent
authority has allowed or banned imports of ISA-susceptible fish. In addition, the subordinate statutes
or administrative rules of the ALDCA need to be revised so that on-site inspections/audit can be
conducted for the evaluation of the ISA management system in exporting countries. After the revision
of the subordinate statutes or administrative rules, it is necessary to strengthen the present import
conditions in line with those that meet the level of ISA management in Korea. As for the strengthened
import conditions, the competent authorities of exporting countries must export only salmonid fish
produced in zones or compartments declared freedom of ISA to Korea, and must prove through
lab-testing that ISAV should not be detected in the fish exporting to Korea. In addition, official
veterinarians/fish health professionals of the exporting country should check the health status of the
fish within 72 hours prior to export. Also, competent authorities of the exporting countries must
attest that fish storage containers and water, ice and other equipment used for transportation should
be cleaned and disinfected to avoid contamination with pathogens, including ISA. Therefore, the
proposed measures presented here will further improve the current import condition for salmonid
fish and assist decision-making on strategies to reduce the risk of ISA introduction into Korea. Also,
it is expected to contribute to maintain the status of ISA-free country.

Key words: Infectious salmon anaemia, salmonids, import condition, ISA

TCorresponding author: Jinha Yu
Tel: +82-41-956-7398 , Fax: +82-41-956-3961
E-mail: kunydj@korea.kr



82

FEvete FAEEAY BT FAHE THA (Salmo trutta) L T2 71 &1 (Oncorhynchus mykiss)
stal FAFEEC] Al ALY I B FAH £ AAQsta lom, ol 5 FFE
A BS 5& {5t 20073 FAHsEEE He WS SATHEFCZRE HAF = 7Hcountry)
HE AARsAH. ol F A=FENAHEAAE)Q) U T (zone) =& T3 (compartment) ol A 0] Fo]
Wsdd FakAlFol Ao Mool 23 Axs Axsta 9l
of wet 2011 FHE HEgo] S EAY & a2y o] E g OIF Haskes 2, Elvetes
o g2 AU LS F2H(E) ISA HAAGANA B4HE 1SA A FFTW 74
A AASL e HARAEE T ol Foll gt < 3|7 sk WA o] opbd, ISAYH ol BAY
AEHE F 9%l JdoH, olF A Ju Fo o] =& Z7tel W3l ISAZTFAEET &Y= 37t
A EAE 4711 v AEAH A E F(Infec- shal Aok =3 sigEFol FEuet 540 =
tious salmon anaemia, ISA)= X% o] T} AlA 25l PCROIY M ERjFH S o] &3 AW AHAL
FEB 7] (the World Organisation for Animal wrlogw £dAY A AR E AAs s
Health, OIE)o| A= 1995 d 0]l ISAS F & it o}, -yt dA| OIEZH-H ISAF A= A
Ao g A5k, AAZMA Y, FA% AE G533 deoln, A= AANE ASHA
A, A9dA ks ArH 0w HES Ast7] A etE S E FUEE SATTEF
o MRS T =A 1S B3 1SAS] AapiA| Toll & Fd=0E a2 ALE Zavt Ik
E 9t 43 =¥E 7]2olal UTHOIE FUxde M) HeiM = reA] 38HE] B
2019; Miller and Cipriano, 2003). FAE 7o R g ofe] Aol nlEE ook

ISAS] AN AAAAANEZF vlo] 2 2~(In- st v JfAREE e A AAAES] F
fectious salmon anaemia virus, ISAV)+= Orthomyx- 3 AETE WPEA o] FojX o & Aot} 53,
oviridae?] Isavirus <50l £0]7H= RNAA Hlo] 2] A BAAES0] ISAE vkt 2 dy e =
o] th(Kawaoka et al. 2005). 5 BF4AHEEA #2] U F¢Y At 99 a3 o) A820 HY
(National Fishery Products Quality Management Ser- AAE 3] B E sl AR EAHE 9
vice, NFQS) SAIA = T=H, ¢-2lyets ¢4 afstar, sid Aol U FA el WAy A =
< Fal A FAAG FAMNE EtTH(eyed 2 g A AAA v BeE FAHE etk 9
ege)S TE 2o, vl=, dinfa 2R Y5t ot =3 S AR gk 8 w5 Ay
a1 AtH(Table 1). 53], =29 o] ¢} 7]l=& ISA7}F we) S ot ol 7Nt 2 o) wheld
T3 272 deA o, olg wVlERE o ol gt YA 24E g et Yok
olZ o] /FE FYsta Idohes Yr= ISAVF Ao webs] B A A= fElyeke] Aol o F 5 ISA
I olF wYE o SHE FUE THsA o] A AeAEFTA g TR 253 AY Yol
=A%t & 5 dth Mg ¢ UEF oAy TIES &3l ISA9] Yyt

OIEE ISA9] 7H4=A] FF(ISA-susceptible spe- 2 EARS 2AFSLIL, ISA7Y FU o] oFA Aol
cies) 2.2 A FAA(Salmo salar), BEt&50] A A 2 EAFHAI FQ w2 Yo,
Table 1. Annual importing volume of live salmonid fish from 2015 to 2019 (unit: kg)

Fish Origin 2015 2016 ;((fla; 2018 2019
NOR 38
Rainbow trout US 223 305 303 207 274
DEN 163 152 75 194 45
Atlantic salmon NOR 34 65 30 30

NOR, Norway; US, United States; DEN, Denmark.
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ISAVE A& %(lipid membrane)= ZHe 93]
H}o] & 2~(enveloped virus)©] ™, H}o]# 2~ 3(nucleus)
o= 8712 RNA & A+ (segmented genome)©]
A= 100 i A% =719 4715 RNA Hbol & 2~
(negative single-stranded RNA virus)T}. ISAVS] &
o A= 87N EAA = (segment 1-8)2 2+t &
3k T A-S 9 F(encoding)dtl U+=Tl, L
Z BA7M 59A gEslslE F @ F(fusion pro-
tein)? EA7Fe 60l o3l 5 5tE = HE @z
(haemagglutine-esterase)©] &2}l &4 gFTH(Rimstad
and Markussen, 2019). H}o] 2] 2= 9]} ko= &
A7t 8o o3l dsstEE M1 B A (matrix
protein)©| HFO] 2] 2~ F4) H(core)2} =S A2}
3L Utk ISAVE 9Ete] EAskE HE T g o]
S F(host) ME e EAst= Alol g4t zH7]
(acetyl group of 4-O-acetylated sialic acids)E <
A2 AAzte, AL W2 Hdstes S-S 7HA L
I TH(Hellebo et al., 2004; Cottet et al., 2010; Rimstad
and Markussen, 2019). A o Alo]&dYit 7] &
&t e oAFde FA SEvaeA Ald
Falo] AFg AT e A (Oncorhynchus
kisutch)= XE3JFE o] Qoh E3 Sdoj= AR
9k ofu e} 1, Al HIAe] WA} obrte] W)
3] 9 AFu) A 3 (epithelial cell)oll = Ao] &4k 2k
717} EAEAL QAL A Ao] Aol = Ao LdE
2 Z717F e AR dEA QU ISAV 9 Htd
U= HE @@ o] <= Al xuto] =849} Aol
o] ZoA A 4= v W E2FE(receptor-medi-
ated endocytosis) 285 T3l AlZ UFZ nlo|
2 o] o] FofR 1, F B & o] &3] Hlo]
g 220 2juta dx< 2] §-S(fusion)S PO A
AEZE Y= E971A FY(Elias sen et al., 2000;
Aspehaug et al., 2005; Cottet et al., 2011). HE T4}
A& ds3lehE HE AR A7HE 6)ol= 74
AL Wol7k 2 dojub= 35719 ofriAte R F

19 Hl oWl (Infectious salmon anaemia) HFoZ A9 S} £9 7RsA Afe AR Aol ofF #Y2d AU 83

3= HPR (highly polymorphic region)®] Z}= F%|
7} d=dl, o] HPRE ¥ 714 € (gene sequences)3}
olu] = 4te] v & &l (amino acid patterns)ol] w2}
3154 (high virulent) ISAVS} A= 4d(low virulent)
ISAVE F-&-0] o] R X tH(Aamelfot et al., 2014).
HPR 9714<€ 5 337414 Valine (**"Val)oll A 372
HA  Methionine (*Met)7}A 2] 9 E0] A4l
(deletions)E A} FA@ o] 266" A Glutamine
(Qae6)©l leucine (Lyss) = *13+¥ ISAVE HPR-de-
leted ISAVE}IL E2]3L QITHEFSA 2012). BEH
HPR 714 dEo]l A4 glo]l mMidd ISAVE
HPRO ISAVE} 3o}, mhehA] st A o,
ANE, BepFo)o ZAEHJS wW A
’&o] YEFE HPR-deleted ISAVl &3+ Z19]
HhHof ZHdo] dojun 33 Sl gle Al
+ HPRO ISAV ZFdel o3 Aoz AR Ut
HPR-deleted ISAVOl 79 H 3= ol7iv] W1go]
ASHA = o, 2+ obrte] d3 & /7L
A A (blood stasis)® = PFE oA HTHOIE
aquatic manual 2019). ©|8} % QFEE(exoph-
thalmia), B-5-2] “J7t3} & & (abdominal skin hem-
orthages) %! Bl= FH U ¢ FF(oedema)o] A s}
= A7 Ak A FA oY A, HPR-deleted
ISAVel 7+ Alol&= &3¢ o] oA 1 7H5e] %
(wall of the net pen) & <A olA P Flo] FH3t=
2ol ERlEV| = At Eh A ERZI0 = <13
238 ' HolE AR £ 5 Ut ISAV
ZdE NAES] Aol FM == A7 419
< AQER 715 A e S0 #EHI=
s}, Tl Eo] Fale BF vAe] Fd(swollen)
Fo] 22 3k(dark red liver) 4% 221" 5
e g AAe e A 2717 AR
e AN AYd EHo] EHUe
FAH7 = et Ao A, FrET
B 7 9}=(intestinal wall mocusa)°ll = &3
F7del vetdth 2429 Aol A4 £do
Uelh} 7] = 3o}k HPR-deleted ISAVY)] ZHE 9 o)
AMFAo e B, 4 HAE LS 05~1.0%= 1
g EA @2 Holu A5 ALH HAHE<]
EolAle Aol Jd, AT ve 2 F Wl 73

| AF&-(cumulative mortality)©] 90% ©]/%oll &3}7]
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Table 2. Production volume, production price and gross price of farmed salmonid fish in Korea from 2017 to 2019

Year Production volume (ton) Production price (KRW) Gross price (KRW/kg)
2019 3,285 27,318,781,000 8,507
2018 3,128 29,070,219,000 9,169
2017 3,358 30,324,124,000 9,123

KRW: Korean won (W)
% $HH(OIE aquatic manual 2019).

ISA 2o 2 = mlsi FFX|

FARR TG (FAS AN w2, H 20179
~2019) 3dzt gl 2l A= ¢F 3,257 ton
9 Fo]F7F AstE ASE FRIHI QY THwww.
fips.go.kr). =3, T 33d7H2017'd ~2019) %
ofFe] A 7HA e A, =g
(KMI) FAHASAE o] #ZFA o T2 4HA]
7hA ol A=W HrhAo] oF 8,933U/kg®E YA
A THTable 2)(www.foc.re.kr). o]l wel, & =0l A
ISAVZF U] oA o2 flEo] s
RS o LASE AT Y F7 X (estimates
of financial losses) W%+, I 149 L HAE 5
%)~260 L (HAHE 90%) ==Z o ¥ T(Table
3). mEtA = S/ Ho AkEdo] 30099
o Sulgtth= He H WS W, FolFAAolA
ISA7} @ ThH ool ;2 AAbeF &4l o
g Age Ao R oAHETh Park(2019)S
T FAFAGE &8 H2H (recirculating sys-
tem)3} -4 (running water system)>.2 &5}
B 31d7H2015~2017)2] A8 HE B4 9 =
o, 7L A3} &gkl A2 o] F&Fl(total operating
expenses) 180,004,000 (=¢] 912 96,048,000¢),
FrEA] F A -2 86,384,000(5=°]1Y 15,456,000%)
© g VEFGTHTable 4). 3 A& w2 49

o)

= 2 UEgtH(Table 5). wEhA ISAV 24
o2 I Fojka| e WA= HARE o] oF 15
~35% A=t HH AAA It ST o=

w3y 2] o2 o] F3)7) o

Table 3. Estimates of financial losses due to ISA out-
break in rainbow trout farm

Mortality ~ Annual death Estimates of financial
rate (%) toll (kg) losses (KRW)
5 162,850 1,454,739,050
10 325,700 3,151,115,750
15 488,500 4,363,770,500
20 651,400 5,818,956,200
25 814,250 7,273,695,250
30 977,100 8,728,434,300
35 1,139,950 10,183,173,350
40 1,302,900 11,638,805,700
45 1,465,650 13,092,651,450
50 1,628,500 14,547,390,500
55 1,791,350 16,002,129,550
60 1,954,200 17,456,868,600
65 2,117,050 18,911,607,650
70 2,279,900 20,366,346,700
75 2,442,750 21,821,085,750
80 2,605,600 23,275,824,800
85 2,768,450 24,730,563,850
90 2,931,300 26,185,302,900

o Annual death toll = production volume in average
for recent 3 years from 2017 to 2019 x mortality rate

o Estimates of financial loss = gross price in average
for recent 3 years from 2017 to 2019 x annual death
toll

KRW: Korean won (W)
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Table 4. Average operating cost of rainbow trout farms for the last 3 years from 2015 to 2017 (Park 2019)

Contents Recirculating system Running water system
cost (KRW) percentage (%) cost (KRW) percentage (%)

seed 44,910,000 25 17,513,000 20

feed 77,039,000 42 31,196,000 36

electric 11,770,000 6 6,300,000 7

fuel 975,000 1 375,000 0

facility maintenance 10,000,000 6 5,000,000 6
full-time staff salaries 13,250,000 7 13,250,000 15
part-time staff salaries 2,750,000 1 2,750,000 3
provisions for staff 1,000,000 1 1,000,000 1
liquid oxygen 5,000,000 3 3,000,000 4
public charge and tax 1,500,000 1 500,000 1
depreciation 10,530,000 6 4,650,000 5
pharmaceuticals 350,000 0 450,000 1
management 1,000,000 1 400,000 1
total operating expenses 180,004,000 100 86,384,000 100

net profit 96,048,000 15,456,000

KRW: Korean won (W)

Table 5. Net present value (NPV) based on survival rates
in rainbow trout farms over the last three years from

2015 to 2017 (Park 2019)

Net Present Value (KRW)

Survival - - -
rate (%) Recirculating Running water
system system

45 -184,722,000 -199,767,000
55 -18,624,000 -135,859,000
65 147,474,000 -71,950,000
75 313,572,000 -8,042,000
85 479,670,000 55,866,000
95 645,768,000 119,775,000

KRW: Korean won (W)
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2008 A H-E] Z7]7d B A| 2 El(the early warning sys-
tem)S T-F3t, ISA LA Ao Al&stA e
S5 YHAY(FA sdste] AW AAbe)

E(proficiency test)oll &
WA dF 58

L R
Wb R =0 omd 39
102 o] #EATh.

ro 242 4835% sk gtk FY5atat
seets 1sA B4R 2 457 9
sho] =4 71 Z(OIE)l| w}a} 20119 5-H 2019 7%
M7 7ROk 87E) S Qojah of R(EA %o,
q];\.]oho:]o{) oF 21 Ao EHA}-(O:]‘:g-?{— oF 537 Ao
3 o7 k2o 2 BT of targeted sur-
veillance)S &3 0w, g A A=
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IE& 7Rt 2 -2 uet= OIEZFH ISA 34
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from ISA)¥A| =] A Th(https://www.oie.int).
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geld 73—?—1’4-(Thorud and
Djupvik, 1988; Mullins et al., 1998; Lovely et al.,
1999; Nylund et al., 2003). we}A F-X| 7] 402}
A Aol ek -G ISA HY =2 Ub&
hEsts] feAE FORTE Seue ofF
EFL £EF olgo] gt 7k 53] A WD
QA WY Qe FAHE 1A Bl
g shotahe o] a3tk mebd Sevee

2o

ISA 273 F5& 23 olgo] glom, IsA ¢
AAEIZE A= 2ol et wlarol Tk ISA 2]
= 71Esth

1) =299

ISAE 19841 =2 ¢o]ol A 2] F2l thA o
ofo A Mo = WHEN O, 1990 d ] Zoll= T
W A7 A 807 o) oE Hul| o o]2A "}
(Jansen and Falk, 2019). 1980Ath 2Hojl A 1990 )
Z, 2¢o] ARE ISA A3S A+slr] 9she],
2ol FE A9 9 B FRAARA AF
QFA A (Norwegian Food Safety Authority, NFSA)S
Z3) 1SAC Tt theFst <] =X (biosecurity meas-
ures)S Al YA At FA), ISAE =290 H
Ay Oi XWHH o] 212 1SA7}

AE 7 Hr=A] NFSA©] 4 oA
Hok o} NFSAE Ao ZHE ISA &
9] A BIE WA =Y, 93 AARES T
2170l Hujjo] ISAol dE Ao iE = )
1 5S A3 =29 0] =852 73 (Norwe-
gian Veterinary Institute, NV) 2.2 &3] AU A}
= st AUHA A ISA o] 12 A
-, NFSAE 33 47l gt o] 5AIg, Ag
o x| E A3kl OIEY) ISA ¥ EIE
Al Hh

NFSAE= A= U] ISA A A 9 (zone) < QE
AU 71200 SEE ISA FAHAGS X&) 4
g FA3H7] flske, wid Ao} o]/ FAA
doz H71HQ AFE Adsta ot o
ISA AAAGOoE AAAH X2 HAAHANE A
frAs7] 9% dZo] HrjHow LTt

e
mlm To”

i‘o&oﬁ;‘irﬂo

d_oN—'“
b S

(P mlo )

_Il)l

md ISA FAA Al A= "o“—l%t‘;:‘%
AERE 60mtE] o] AR
S APst= a o=z g 7} 71t NFSAE
1 23] FHEAY A (hatchery sites), X%+
(broodstock sites), 573 % (on-growing sites)=
ste] ISA AALE sh=t], FoR e A Solle H4
470d A0 2 ISA AL o] Folxit. o & A
NFSASIA 1'd F<F 3l F2E] tigh ISA A
A SR HHE, o] Foll = RIZE o FAAAE B
91 FHS(Fish Health Service)7} o 2ol Foisle] 3f
&2 gtk ISA B o 75 Z LG FHS
Gy Ho) 34 Aoz ud 634
O.2 ISA HALE Al whef ISA A
| 9= kAl 2o A 3 FolElE ISAV
s A o] 15A AAAL A9

il
oo}: A) &

=
rT’

fr 30 20 o rfr of
)

W5 Oﬂ(land sites)ol] = Y21 1SA 44
T3 (compartment) ©. 2 A G 1
Zrel F2d Al (fallow) 7} ©] F
B AFH(AZE AR 60mte])7t SHEE = ISA AAE
o] Folxjok sk, AL A3} ISAVZE AEE A &
9}%01 FHFHOE glEojof gt

ol 3 okx] S (sea sites)©] ISA H A Ao
]7‘3:7] A=, ald A dell e Ze
S tFo R 2dzte) As AFH @
B AR 150v9t2])7F FEkE ISA HAPE ©
of gt} 7]Eol ISA FAHAFOoE AAHE &
A G o w72 FAFAS HAE Wl

, W8l A} sk Aol ko] AR (AXE
FAAE AR 1507 SHEE ISA HAMF
2 <k o] FojA o gt

E29ole A= A FA 4P (the law on
food production and food safety)ol] w2} ISAVZoll
M= o]l EA8HE HPR-deleted ISAVYE B.31
#4) A ¥ (notifiable disease) 2.2 XA 3}o] &7} o]
Folxa . 2o ISAV  (HPR-deleted
ISAV)7]- EQD% g ok/dzL 2335 FH R
< AR er dAstn o x| 9 oF

N

i)
> ra

S WY zX7F AP EHT NFSAE @A S o
3k o ZS YA ==, %l A Y BE 4
Ao 2 HE i 134 AFE AFHste] T4
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Z(targeted surveillance)s Al B THe}. T2 o Z A
3= = AF AFH = NFSA &5 A Y &5
Yol kA Ao A Mg 183t o] AAE}
a1, ISA o] oAlEH FZHH 0 E NVId A&
E Btk NVIE PCR— 53 ISAV A& AFE
gleta AE Ao+ 12 97149 #4455
3| &% ISVZF HPR-deleted ISAVSI A & &3
O, 7 A5 #1822 A} vhol 2 wigk

A 7Y o] R} 2015 HE 2019W@7HA] =2
9ol 1SA WA A4 Table 63 2Th
NFSAE 5o Aojst ofF &< sl
P59 A (European Free Trade Association,
EFTA)C. ZHE ISA 5 AW T disk x4
AFE WEE bl QUTh EFTAE @A EAE B3, w2
go] Y oralo] [SARAANY R 27} HAH

AL = B3} NFSAOA #e]3tE [SAHA
Ay B2ols= od3) 23H H 5& A Ao}

w290l ARl ISA AN (TS, 78 £33
274 5 osiA B AR duo|EL] A&l B
& AAD vk Aok =G, G o Fe] Do
"]E A7} NFSA AAFBES0] ofd k] #ho] A

B3 A Aol ofs) o] FAA L Q= A=
E7—]§ A& AQH ) e AT AF Ao B4

£ A7SAT T HholE 15A AAAG o2 A4
& GHYol AN IS AR 9
e ol 2357} A 1dol 28] ol4o] o] Fof

A of s} =B $] ol A7 Bt A &35}
28]o) 2232 ke H(ISA HEA A g &

Table 6. ISA outbreak (cases) in Norway from 2015 to
2019

Year
Regions

2015 2016 2017 2018 2019
Rogaland 1 1 2
Hordaland 1 2 5 1
Sogn of Fjordane 1
More og Romsdal 2 3 1 1
Trendelag 1 1
Nordland 9 8 2 3 1
Troms 2 1 2 3
Finnmark 1 1 4 1
Total 15 12 14 13 10

2Pt FA), 1SA o] oA E = Al
A% A AoE U A A F %
oEo] ol FH oA Ao thd B2 ZX](con-
tainment measure)’} ] FOIX| X Z= H F& A H
gk vl ATHEFTA 2019).

2) vl

u] =2 1999\ ) ¢1(Maine) F(JI)olA S ©
E ISA7} BA st Al A 4 A2 vk Ao
(USDA APHIS Veterinary Services 2017). ©] % ISA
2 % A S} A= W] Aol Y RS T
< 93t 20029 H-EH v= FFF(the United
States Department of Agriculture, USDA) 432 &
21 B 7 9 2~(Animal and Plant Health Inspection,
APHIS), Wl 9] 3l %A = (the Maine Depart-
ment of Marine Resources, DMR), APHIS®| A <15
3t 9] AHAPHIS- accredited veterinarians, AV),
APHISO A 5Q1%H ek A4, dFodT4
(the National Veterinary Services, NVS) 2 t] A
o] &2aloj7tE3 A ISAV = 7321 [SAV-
CP (ISAV control program)E Al &3 231 Qlt}.
ISAV-CP+= <l Z(surveillance), 47 AK(lab testing),
Ak Al 3 (disease reporting), < (disease con-
trol and biosecurity), 4 €](quarantine), AMxl| ] 2]
(depopulation) ¥ F3)| oJ7}Eol gk BA= AF
(indemnity) ©. & o] o]z Qt}.

e 7| BEzAo 2= F 57FA7F o AA
2, o= S wd FolA AT FAE
S} AlokS AAsfoF stal, Aloke FofAMES
T F2 Aol ISAV-CPol| Fosle] W =z=2 I3
o]l AE 7tsE T AEF sl oF o} EA,
FAANE S FAFE thAlste] ISAV-CP A H ol
e} o Z-e AldafoF ghrk AR, o F it
XLQ ol:/kl o] o]_ro{;qv_ oHo]-;qOﬂ HH]’(Vessel)
g Aol &= 7F&A 4 (processing plant)7FA]| = 2}tk
- 2] %] (biosecurity protocol)S TFH I AP s)
ofof git}. UlA), DMREF-E A &A1 2% 2
Wael Au Z=AE Wojof gtk wpA|wto R
ISAV-CPell 3Fodstr] 2l M= F4 82 1SA]
El(vector) 2 ¢ E0|(sea lice) TAE A
% S5H2] A8 (Integrated Pest Management
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3t} ISAV-CPOl Fof&t= ok
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Table 7. ISAV control program (ISAV-CP) categories and description in Maine

Category Category Description

HPR-deleted ISAV has not been detected within at least the previous two months in
a net-pen or site participating in active ISAV monthly surveillance testing; considered
negative for ISAV.

Category 1
(presumed negative)

Category 2 Any variant of ISAV has been detected in a net-pen or site by a least one diagnostic
(suspect) test in at least one fish; considered suspect and needing further evaluation within 7 days

ISAV has been detected in at least two fish from a single net-pen by at least two official
diagnostic tests, one of which includes a HPR-deleted sequence result. For subsequent
Category 3 detections in other (previously negative) net-pen at the same site, a net-pen may also
(infected) be designated Category 3 based on one fish positive both by two tests and one fish
positive by virus isolation (from a different tissue pool) - both fish must have one
HPR-deleted sequence result.

Category 4 As for Category 3 above, plus clinical disease is present (as diagnosed by an accredited

(diseased) veterinarian).

Category 5 As for Category 4 above, plus mortality consistent with clinical ISA is present at the

(diseased) average rate of 0.05% per net-pen population per day over one week.

Category 6 Net-pen or site previously classified as Category 2 through 5 has been fallowed.
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Table 8. Considerations for listing the countries subject to import ban or permission for the live ISA-susceptible

species
Considerations by purpose of import
For ornament
For exhibition in facilities blocked For exhibition in facilities exposed to
For human For farming, stocking, from water body such as rivers water body such as rivers lakes or seas
consumption  bait or feed lakes or seas (Fish must return OR For sale in facilities exposed to
to the exporting country after water body such as rivers lakes or seas
exhibition)
I, 2 and 3 1, 2,3, 4 and 5 3 1, 2,3 and 5

1. Does the central or local government of the exporting country designate ISA as a notifiable disease?
2. Are the compartments/zones where fish that are intended to be exported to Korea properly managed by biosecurity

to control ISA outbreaks?

3. Is lab testing for ISA conducted in government laboratories? How is proficiency testing carried out to enhance
the capabilities of lab testing for ISA(frequency and results of proficiency testing)? If the lab testing for ISA

is conducted in a private institution, how does the government approve the private institution as an ISA laboratory

and manage the proficiency testing?

4. Has ISA-susceptible species produced in the country, zone or compartment been exported to Korea within the
last two years and has ISAV been detected as result of import quarantine on the Korean border? If ISA was
detected and rejected in the fish during the import quarantine, what follow-up measures have been taken by

the exporting country's government to control ISA for compartments or zones in which the fish was produced?
5. Was ISA-susceptible species produced in zones or compartments officially declared-free for ISA (HPRO and
HPR-deleted) according to OIE aquatic code or guidelines recommended by Korean government?
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Table 9. Considerations during on-site inspection of facilities producing ISA-susceptible species intended to be exported
to Korea

1. Broodstock farm

Considerations

1. Were broodstock produced in farms or captured in the wild? Has the broodstock been confirmed to have
no infection with ISAV through lab-testing? If the broodstock were caught in the wild, is the location where
the broodstock were caught included in the ISA-free area?

2. What is the quantity of samples (sampling size) for lab-testing, and is the sampling and health examination
conducted directly by government agencies?

3. In order to prevent infection of ISAV, water and equipment used for breeding and spawning of broodstock
are properly disinfected, and what measures are being taken at the farms to prevent ISAV infection from
the stage of fertilization to the stage of eyed eggs?

4. Are eggs that are intended to be exported to Korea to prevent contamination through the inflow of fish
pathogens from the outside stored in facilities isolated from the outside or equivalent facilities?

5. Are there fish farms where ISAV was detected near the broodstock farm? If ISAV is detected in nearby
fish farms, what measures are being taken to prevent ISAV from entering the broodstock farm?

6. Is the feed form supplied to the broodstock a pellet or raw feed? If the feed is raw feed, is it confirmed
that ISAV was not detected in the feed?

7. Does owner of the broodstock farm employed/contracted veterinarians or fish health professionals to perform
regular health examinations of fish and eggs to prevent the occurrence of fish diseases such as ISA? If
ISAV was detected in fish and eggs, in what way would it be reported to the central or local government
that ISAV was detected, and how would subsequent follow-up be conducted?

2. Hatchery farm

Considerations

1. When transferring eggs from a broodstock farm to a hatchery farm, is ISAV infection tested through
lab-testing? Are the lab-testing for ISA conducted directly by government agencies, and are samples necessary
for the lab-testing collected by government agencies? According to what standards (sample volume, sampling
method, etc.) is sampling conducted?

2. In order to prevent fries or fingerlings from contracting ISAV after hatching, how do the farms manage
fries and fingerlings?

3. What form of feed is supplied to the fries or fingerlings and how is feed storage and management conducted?
If the feed is raw feed, is it confirmed that ISAV was not detected in the feed?

4. If ISAV is detected while raising fries and fingerling, can the birth history information of the fish (Birth
History Management System, BHMS) be checked to prevent further damage?

5. In order to prevent infection of ISAV, water and equipment used for raising the fish are properly disinfected?

6. Are fries or fingerlings to be exported to Korea physically separated from other individuals in their health
status?

7. Is the hatchery farm ISA-free facility that meet OIE standards or corresponding standards? Are there other
fish farms where ISAV was detected near the hatchery farm? If ISAV is detected in a nearby the hatchery
farm, what measures are in place to prevent it from entering the hatchery farm?

8. If ISAV is detected in the hatchery farm, in what ways are the infected and dead fish treated, and what
specific measures taken to prevent further spread of ISAV in the farm and to eradicate the virus? Is there
any specific system in place in which epidemiological investigations can be conducted in cooperation with
government agencies to determine where and how ISAV have been introduced into the hatchery farm?
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Table 9. Continued

3. Growing farm

Considerations

1. When moving fish from hatchery farm to growing farm, is lab testing by government agencies demonstrated

that these fish were not detected ISAV?

2. Samples used in lab testing were collected directly from government agencies visiting fish farms, and how

many were collected by what method?

3. What form of feed is supplied to the fish and how is feed storage and management conducted? If the feed
is raw feed, is it confirmed that ISAV was not detected in the feed?
4. Is it possible to confirm history information such as birth and growth of fish, and are the fish managed

in one lot?

5. Are fish regularly (monthly, quarterly or semi annually) inspected by veterinarians or fish health professionals
for infection with ISAV? How do veterinarians and fish health professionals conduct the inspection?

6. Are fish to be exported to Korea physically separated from other individuals in their health status?

7. Is growing farms located within ISA-free zones or compartments? Is there any fish farm with ISAV detected

near the growing farms?

8. If ISAV is detected in the growing farm, in what ways are the infected and dead fish treated, and what
specific measures taken to prevent further spread of ISAVand to eradicate the virus in the farm ? Is there
any specific system in which epidemiological investigations are conducted in cooperation with government
agencies to determine where and how ISAV have been introduced into growing farms?

Table 10. Member States of the European Union (EU) declared-free for ISA according to Commission Decision

2009/177/EC

Member States declared-free for ISA

Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece,
Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Poland, Portugal, Romania, Slovakia,

Slovenia, Spain, Sweden, United Kingdom
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