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A CODE OF GOOD PRACTICE FOR SCOTTISH FINFISH AQUACULTURE

FIELD GUIDE
DISINFECTION PROCEDURES
WITH REGARD TO ISA VIRUS (Version H)

1.1 Introduction

Infectious Salmon Anaemia (ISA) is & contagious viral ds=ase of farmed Allantic salmon
(Salmo salar) which was firs! describead in Norway in 1964, ISA s required 1o be eradicated
under Eurcpean legislation [Directive 91/57/EEC (as amended) and S3/S3'EEC), transposad
into UK law via the Fish Health Regulations 1257 and the Diseases of Fish (Control)
Regulations 1954,

Al sites wheare |SA is confirmed the fish must be removed and the sile disinfected under the
supervigion of the Marine Laboralory Aberdeen (MLA). If the fish are of marketable size and
not under withdrawal or show no cinical signs of disease they may be marketed for human
consumplion. All sites within 1SA designated infected areas are placed under slrict Control
Regulations (Gate Orders). Approval from MLA must be sought for all movements of
personnel, eguipment and fve or dead figh lo and from sites located n these areas.

Infected fish are oflen lethargic and have difficulty manlaining a horzontal position in the
waler. Monaity is high during the acule stage of the disease. The infection is characterised
by anaemia (pale gils and heart), asciles (fuid n the body cavily), petechial haemorrhage of
the viscaral fat and congestion and enlargement of the liver and spheen. The liver is
frequently dark bul may range in colowr from yellow'pale 1o black. Exophthalmia (pop eye),
haemorrhage in the eye chamber and inflammation of the foregul may be presant.

ISA ie transmilled via seawater, fish wasles and mucus, fish bleod and waste vaters from
procassing plants. Live fish movements have been identified as a major risk factor in the
spread ol ISA. For an assessment of the risks associated with gpecfic lasks, such as
harvesling, broodstiock movements, and well-boat movements, the reader s referred o the
Reporl of the Jonl Government/industry Working Group on Infectious Salmon Anaemia
(ISA) 1985 Copies are available from The Libearian, Marine Laboratory Aberdeen.

Thie Fleld Guide to Disinfection Procadures (Version 1) should be regarded as best praclice
al fish farm sites and precessing plants. I s intendead lor distribution to relevant industry

personnel. The diginfection procedures described have been developed basad on current
scentific knowledge and praclical experance.

Discharge of disinfectants to the environment s controlled under the Food and Environment
Protection Act 18385 Parl || Deposits in the Sea, As Amended by the Ervironment Protection
Act 1920 (FEPA) and The Control of Pollution Act 1974 as amended by the Water Act 1963
and the Ervronment Act 1855 (COPA). COPA dscharge consent is issuad by the Scoltish
Envronment Prolection Agency (SEPA) and must be oblained for discharges made during
activities such &s net and cage diginfection al toth cage sites and shore bases and for
effluent disnfection at processing plants. A list of SEPA addresses s given in Appendix 1.

Epidemiological evidence lo date suggests that the risk of ISA transfer is reduced by the
implementation of geod sanitary practices by fieh farmers and the application of eflluant

e £ stops Lo contanment of ISAV - aducale, olaan, danfact and guaranivie
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disinfection systems in the processing industry. Basic eguipment must nclude footbaths
and brushes, delergent and disinfectant sprays. Large vessels, such as well-boats, must
carry an adequate supply of detergent and disinfectants enboard. Stalf should be aware of
the dangers associated with the use of chemicals and s2ek guidance from management on
their use.

2.1 Disinfectants effective against ISA

Sodium lypechlonte s an effective disinfectant against the ISA virus (ISAV). In common
with mary methods of disinfection/virus-inactivaling agents, the effectiveness of sodium
hypochlorile is markedly reduced by organic matenal. Thus, the concentration required is
dependant on the amount of organic material present. Generally, 100-1,000 mg/l n fresh
waler for @ minimum of 30 minutes is adequale Lo inactivate ISAV. Il s esseantial that al
eguipment is clearad theroughly before being diginfected. Sodium hypochiorite is commaonly
supplied as a solution containing 14% (vAvol) available chiorine. To oblain a 1,000 mg
solution, make 1 litre of sodum hypochiorite up to 140 IRres with fresh waler.

Other effective deinfectants include:

iodophors (100 -200 mg/l for S minules)

formaldehyde (0.5% for 1€ hows)

formic acid (pH < 4 for 24 hours),

sodium hydroxide (pH > 12 for 7 hours)

heal (>S5°C for > S minutes)

azone (8 mg/lUmin for 3 minutes - correspondng 1o a Redox petential of 600-
750 mv)

. UV radiation (S mJiem?, 120 mJ/cmy recommended for processing plant
effluent to Kil IPN virus).

LR .- " .- "

SEPA maintains a presumptlion against the authorisation of the discharge of chiornated
efMuents regardless of scurce. This was el aside al the onset of the ISA outbreak to alow
fish farmers and precassors Lo implement effective disinfection procedures rapidly.
However, SEPA wil be obliged lo renstate this presumplion and the use of sodum
hypaochlorite (and other active chloringe compounds where there is a risk of the formation of
organochloring compounds) will require to be phased out.
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2.2 Disinfection Procedures

2.2.1 Viell-boats, Fish Farm Vessels and Ancillary Equipment

The following proceduwre s recommended for cleaning and disinfection of wel-boals, fish
farm vessale, helicopter buckels, killing tables and most other fish fam equipment —

PROCEDURE 1
Step 1 Remove all gross fouling and organic matler by scraping and brushing.
Step 2 Clean using a detergent solution 1o remove panticulate matter, fats and oils,

which are likely 1o bind 1o ISAV. (Hol water may give optimum performance
but check detergent manufacturer's instructions).

Step 3 Disinfect with iogophor of other suktable disinfectant.

Steps 2 and 3 may be combined as one step if & foaming detergent solution containing
hypochlorite (minimum 100 mg/l hypochiorite) is used as a disinfectant

Note: On well-boats, a diginfection checklist (Appendix I1) must be kepl with the ship's log.
The Skipper s responsible for overseeing all procedures and must sign the checklist on

completion.

Guidelines on the disinfection requirements for well-boats in dfferent operational
croumslances are given in the Reporet of the Joint Govemment/Industry Working Group on
Infectious Salmon Anaemia (ISA) 1983

. Well-boats and fish farm vessels operating between siles of equal ISA risk stalus, eg
two non-suspect sites within 8 survellancs area, are required 1o disinfect the surface
structure and hull of the vessal, down to and including the walerine, between sites.

. Vessels which have been cperaling at |SA-confimmed or -suspect siles must be
shpped lo disnfect the hull below the walerine before operaling at sites of lower ISA
rigk slatus. Whie traveling to a slip, the vessel musl be routed to minmiss contact
with any fish farm site.

Anyone unsure of the disinfection reguirements for & specfic operation should contact MLA
for advice. In ISA infecled areas, approval must be oblained from MLA for the movement to

or from a site of all items of equipment lable to tranemil infection. The form given in
Appendix I may be used for applications saeking approval to move equipment,
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2.2.2 Pallets

Wooden pallets in use al ISA-confrmed or -suspect siles musl nol be recrculated Lo other
shes as the absorbent nature of wood means il s Afficull Lo enswre successiul disnfection.
Pallets from ISA-confirmed or -susped siles muslt be labeled for fulure identification.

Pallets relurned to the dstribution or holdng yard from ISA-confirmed or -suspect sites,
together with those which may have been contaminated in transil. must be kept in 8

designated 'dirty’ area for disposal. Plastic paliets should te disnfected sccording to the
procedure described in Section 221,

223 Nets

Il nets from & ske in an |SA infected area are 1o be removed from the site belore disinfection
they musl be transponed in sealed containers. The nel must be immernsed in sodium

hypochlerile solution &t a concentration of 1,000 mg/ for 6 hours then rinsed with fresh
waler. The sodium hypochiorile solution must be agilated 1o ensure an even concentration

of lypochionte. Allernatively, the nete can be heal treated by immersion in hot water so that
the entire net is subjected to a temperalure of more than S5° for al keast S minutes. Nets
may be destroyed by incineration, disposed of in an approved landfill site or bured.

Il nets are very heavily fouled the sodium hypochlorite concentration should be incregsed to
ensure the presence of at leasl S mg/l active free chioring after € hours. Free chiorine
concentration can be measwed by commercially available kils.

Note

. lodine based disnfectants are nol sullable for use on nels lreated with copper based
compounds. lodine will render the anlifoulant process nelfective.

. Heal treatment of nylon nets above 71°C significantly affects their breaking strain.
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2.2.4 Cages and Moorings

The requirements for dsinfection of cages are dependent on how the cages are (o be
deployed alter the fish have been removed je whether they are 1o be moved Lo another sile
or reysad on the orniginal site after the fallow perod. The requrements are given in Table 1.

Table 1.
= Disinfection requirements
e

typellocation | Cages to be used on another Cages to be reused at same site
site (Level 1 disinfection) (Level 2 disinfection)

ISA confirmed! | Al removable items, including Level 1 dsinfection is

suspect nets, must be disinfected by an recommended but if this proves
approved method. Cages, barges | impraclical - al removable items,

Infected area elc must be scraped dean, using | including nets, must be
divers if pecessary, and fully disnfected by an approved

Surveillance disnfected by an approved method. Cages, barges etc musl

area method. The cages can be moved | be scraped dean, using dvers if
o shore for disinfection or necassary, and the surface
wrapped in & tarpaulin at sea structure deinfected by an
(decharge consant reguired). approved method. The cages

musl be lefl to fzllow in sifu for the
required fallow period.

Elsswheare A fallow period = not compuisory for sies in this area, thus, site
disnfection is not mandatory. However a € week fallow perod
following ske dsinfection is recommended.

Sub-surface moorings can be considerad as parl of the seabed and as such they can be
fallowed in sifw. 1T moerings from a sile within a designated ISA infected area are reguired
for use on ancther site, and the appropriate fallowing perod has not been cbearved, they
musl be disinfected prior to transfer. Metal chains elc musl be disinfected as described in
section 2.2.1, whie ropes must be disinfected as described in gection 2.2.3.

2.2.5 Divers and diving gear

ISA and olher diseasas can be transmitled via equipment or personnel who come into
contact with infected fish during working practices. Il s essential that strict lygiene
procadures are followed on a daly basis. It is recommended that stalf and vigilors,
including divers, should use the protective dothing supplied al stes within designated 1SA
high rigk areas. Divers removing dead fish from an infected site before diving on an
unaflfected site, withoult first thoroughly diginfecting their equipment, posa a sarious threal lo
disease ransmission. Fish farm companes and diving companies should consider alowing
for site specific gear. Diny and disinfected suils and assodaled equipment must be kepl
separate at all limes.,

Diving suils and eguipment must be reated as follows —

JUNE 2005 Consultation Draft
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PROCEDURE 1
Step 1. Remove organic debris
Step 2. Immerse in fresh water coptaining iodophor (minimum 100 mgA lree ioding)

for 20 minutes or heal treal by mmmersing eguipment in clean fresh water so
thal the gear is maintained at @ mnimum of 55°C for at least S minutes,

Step 3. Rinse thoroughty with clean fresh walter.

In situations where 1 is not practical to heat diving eguipment Lo this tlemperalure, the
following procedure may be used for routine dsinfection of diving equipment on fish fam
shes oul with ISA high rigk areas —

3.1 Harvesting

All figh farm sites with a Designated Area Order (DAO) or other Conlrol Regulations in place
for ISA musl obtain approval from MLA prior 1o barvesting. The Torm given in Appendix IV
may be used for such applications. The slaughter of salmon is particularly hazardous with
regard lo the spread of ISA because of the rigk of ransmission of the disease wa fish bloed.
Full containment of bloed is recommended at all on-sie slaughlering operations and is
mandatory at sites within ISA infecled areas. Il necessary, larpauing should be placad
underneath kiling tables and any spillage colected and dsnfected using sodum
hypochlerite (1,000 mg/ for 30 minutes). Care must be taken to ensure thal there are no
escapes and morls must be disposad of as high risk waste. Fish showing cinical signs of
diseasa camol be markeled for human consumption and should be disposed of as high risk
wasle.

Harvest bins must be leakproof, lined with polythene bage and have well filing lids strapped
on lightly. The bine musl nol be over filed o prevent gpilage of tlood in transil. Leaking
Bins or Bins with broken straps or peorly fRting lids must not be used. All bins should be

labelled for identification purposes and dsnfected as described in Section 2.2.1 belween
shes. Separale bins ehould be usad in ISA nfected areas.

Vehicles used to transport harvest bins should be fitted with & drainage pipe and sump 1o
collect any spilage. In the event of spillage the Jorry bed and sump must be disinfected.
Lomries must carry dsinfectant and drivers must be trained in the use of the equipment and
chemicale to be applied on keaving & sile and in the event of spilage in transil. Contingency
plans should be in placa to deal with a major spillage or loss of & harvest bin n transit.
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3.2 Processing Plants and Ensiling

Fish blood and viecera are panticularly infectious, therefore, sirict hygiene praclices must be
maintained during the precessing of fish and stall must be trained in obs2rving
recommended procedures. In addition, slalf must be trained to recognize dinical signs of
disease s diseased fish cannot be placed on the market for human consumption.

Diginfectant fool baths and brushes must be usad on entering and leaving the facility.
Sulable nolices musl be in place at entrances reslricting access and al diginfection peints
compelling the use of fool baths. The concentration of disinfectant should be checked and
logged at least once a day and maintained al an eflfective level. Protective dothing should
be requiarly cleanad and disinfected, at leasl at the end of each shilt, and xepl on site. Plant
managers may find the checklst in Appendx V usalul.

The ISAV is nactivated by the process of ensiling. Morlalities and viscera may be ensiled
by a proo=ss of blending the fish 1o 2 hguefied state then mixed with progionic and/or formic
acid. Full ensiling reguires a mnimum of 24 hours at pH <4.0. Logs recording pH
measurements must be kepl and be available for inspection by MLA.

Note: Although ensling naclivates |SAV thie process does nol inaclivate all fish viruses, eg
Infectious Pancrealic Necrosis (IPN) virus s nol inaclivated at low pH. Conssguently,
ensied waste must stil be treated as high risk wasle.

All equipment associaled with the delivery of harvested salmon, mons and fish waste,
including lores, tubs, lids, barrels, lole bags, skips and covers etc, must be thoroughly
cleaned and disinfecled as described in Section 22.1. Washing and dsnfection must be
carred out within & designated area, ensuring thal all wasle is collected and disinfected
before disposal.

All effuent and blood water associated with fish processing should be comained and passed
through an approved disinfection procedure. This ie mandatory for processing of fish from
ISA infected areas Approved trealments for disinfecting blood waler include sodium
hypachlorite, ozone and UV. All these trealments are inactivated by organic material and 2
is important 1o remove as much of this as possible eg by filration.

Sodium hypochlornte must be added to ensure a residual chlorne concantration of al kast S
mgA for more than 30 minutes. Generally, an initial concantration of 1,000 mgh (wt'vel)
sodium hypochlorite is sufficient. I the efuent reatment system indudes a baclenological
digestion system, the reguired concentration of hypechlonite will be reducad. Sodium
hypochlorite may be neutralised with sodium thiosulphale prior Lo discharge but care must
be laken 1o ensure adequate mixing, eg by aeration. Treated water must be digposad of
through & SEPA-approved location.

Qzone and UV treatment are only effective if particulate malter, nduding red bloed czlis, s
removed prior lo dsinfection. This can be achieved by eg & bactericlogical treatment plant
or & filter capable of removing particles down Lo 7 um in si2e. The sludge must be lrealed as
high rigk waste and ensiled by mixing with propionic andior formic acid to a pH of less than
4.0 for 24 hours. Ozone must be added to give &8 mnimum of 8 mg/Umin {equivalent to a
redox potential of 600 - 750 mV) for 3 minutes. T UV is to be used the doss musl exceed

120 mdiom®. There must be a logging system to monitor the dase and a back-up methad
muel e in place in the ayvent of falure of the disinfection system.

The moverment ol wasle musl be accompanied &ilher by a wasle transler pale, of

consignment nole Ir L ishigh risc waste (avalale from SEPA)L This malenal must be
digspossd of &t & wasle managemeni lacilty which & hoenssd to handle high risk waste.
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APPENDIX |

SEPA contact addresses for further information —
North Region

Norh Region HQ, Graessar House, Foddenty Way, Dingwall, IV1S 9XB
Tel: 01340 852021, Fax: 01340 853567.

Forl Wiliam Area Office, Can's Cormer, Lechybrdge, Fort Willam, PH33 €TQ
Tel: 01357 704426, Fax: 01397 705404

Thurso Area Office, Thurso Business Park, Thureo, Caithness, KW14 TXW
Tel: 01847 694422, Fax: 01847 893365

Western |sles Area Office, 1 Quay Street, Stormoway, Iske of Lews, HS1 2XX
Tel: 01851 706477, Fax: 01851 T03510.

Orkney Area Office. S3A Junction Read, Kirkwall, Orkney, KW15 1AG
Tel: 01856 871080, Fax: 01856 871000

Shetiand Areg Office, The Esplanade, Lerwick, ZET OLL
Tel: 01595 696526, Fax: 01595 696345

West Region

West Region HQ, S Redwood Crescent, Peel Park, East Kibride, G74 SPP
Tel: 01355 574200, Fax: 01355 254323

Argyll and Bute Area Office, 2 Smithy Lane, Lochgilphead, Argyll, PA31 8TA
Tel: 01546 802876, Fax: 01546 602337
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Appendix N

Cleaning

Checklist for Cleaning and Disinfection of Well-boats

Dsnfection

Hull Below watedins

Hull below walerine

Hull above waterline
Wels

Grid plales

Pumps (including vacuum pump)
Bilge pumps

Sea vakes

Deck

Railings
Bulkhead'casings
Hatches and covers
Derrick

Crane

Ladders

Counting table
Ballast tanke

Cther eguipment (specify)

Hull above walerine
Wells

Grid plates

Pumps (including vacuum pump)
Bilge pumps

Sea valves

Deck

Raiings
Bulkhead/casings
Halches and covers
Derrick

Crane

Ladders

Couwnling table
Ballast tanks

Other eguipment (specity)

Water lemperature used

Detergent usad

Diginfectant usad

Disinfectant concenlration

L e, SKIPRETOTERE
have overszen the Cleaning and Disinfection procedures outined in The Field Guide lo
Disinfection Precedures with regard to ISA virus (Version 1)

| - |
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Appendix NI

APPLICATION FOR APPROVAL TO MOVE EQUIPMENT
Thig form may be copied and usad when making an application for approval to move
eguipment to or from a fish farm site within an ISA designated infected area. Fill in the
detals required and fax or post 1o Maring Laboratory Aberdeen.

To. The Duty Inspector, Maring Laboratory Aberdeen, PO Box 101, Victeria
Road, Tormy, Aberdeen AB11 508

Fax No.. 01224 295 620

Site Name Ste No FS/
Business Name

Contact Name Tel:

Conltact Address Fax:

L LT e L R
Proposed date of mOveIMENL e e e
EQUIPIMENT B0 D& MOV et e et

LT T LT |

Official Use only

Approved by - Date
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Appendix IV

APPLICATION FOR APPROVAL TO HARVEST FISH
This form may be copied and usad when making an application for approval to harvest fish
from a fish farm site with a2 Designated Area Crder (CAQ) or other Control Regulations for
ISA. Fill in the details required and lax or post to Marine Laboratory Aberdeen

To The Duty Inspector, Marine Laboratory Aberdeen PO Box 101, Vicleria
Road, Tomry, Aberdeen AB11 908

Fax No. 01224 295 620

For Official Use only:

Rel. No. . Inspector !

Sitle Name Ste No FS/

Business Name
Contact Name Tel.

Contact Address Fax.

Proposed S1am date 108 MaIVESL e

Proposed finish date [or BarveESl e e e e e

Number of fish 1o be harvesled

Process plant for harvested fish

PrOROSE MEINOd OF B SO e e e e e e e e e e e e e e s

Official Use only

Approved by - Date
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Appendix V Check List for Processing Plants

Check Tick
Netices restricting access posted al all entrances

Disinfectant fool baths with brushes provided at all entrancas and exits with
sutable nolices

Disinfectan! concenlralion checked and maintaned al effactive level

Vehickes entering and leaving the sile pass through disinfection procadure

Transport of fish in s2aled, cean and disinfected containers

Cn-site vehicles, forklift trucks routinely ceaned and disinfected

Drains comnected 1o dsinfection plant via filters

Yard dean and disinfected - no blood water evident

Fool balhe in place between discrete work areas, eg yard, factory, chil ele

Protective clothing cleaned and disinfected (at least aller every shilt)

Processing equipment, ulensils etc routinely cleanad and disnfected

System in place 1o prevent wind blown eflluent when emplying fish bins

Figh recaiving hoppentank designed Lo prevent spillage of fish and eflluent

System in place 1o prevent access o carcasses by predalors eg birds

Cleaning and disinfection system in place for empty bing

Bins from ISA high risk areas kepl separate from other bins

Eviscerated maleral pumped into ensilage system and lully contained

Log in place to monitor pH of slage (pH <4 .0)

Filter in place to remove panicuales from efMuent before reatment

Log in place o monitor elfluent treatment method (eg residual lree chliorine
level > S ppen after 30 minutes)

pH and effuent disinfection logs sent o the MLA on 8 monthly basis - for
the attention of the Duly Inspector

INSRECIBG DY e
DAl e

Recommendalions for improvements. Y/ N

Specily.
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