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Introduction

bus expanded substantially during the past
swveral yoars with 178 peodoction sf fred
fish estimated to be almost B.000.000
pounds in 1998, Al—'hh-npﬂ.l.l

traditional whals fresh fish product, new
products are being developed that will
raqiire mare processing facilities which
comply with federal standards.

This brochure provides guidanes to naw
mnid ssasoned farmers in the proper hand-
Ling of their fab from the farms to the
eoniumar. Current information on sanila-
tion requiremants and products as woll as
the HACCP model for sgusculture is
prosanied, Further, unique aquaculture
snfoty conslderations are discussad
including s listing of FDA low regulatory
priority druge and pubstances for use in

Quality

Thiere are thres basic tensts of quality-
11} quality is the sxtent bo which & produet
fulfilla & enstomar’s nesds and wantas; (3}
customers are botter nble to recognize poor
quality than identily what is good quality;
and (3) certain haaic aspecta of guality are
non-negotinble (e, consumers and
custamers require that products are safe and
wholssomal. A step above the basics is that
the product must mest the costomer’s needs
and fulfill all of iis expeciations. Customers
demand that “thay gei what they pay for".

Quality encompasses all activities of the
busiess aparatdon. bn mosi casss. custam-
ers who demand quality are willing to pay
the extra cost, previded the product delivers
top quality

Mul-u-hd-d-nﬁl

mdbering dirt and filith to the fish, bacterial
spoilage, and ensymatic and chembcal
changes all contributa to the loss of quality
in fah. Quality loss will ultimately impact
price and reputation ef Lhe company,

Immediately upen harvest, delstorions
changes aecur in tha fah. These changes
vocur as @ result of engymes, bacteria, and
chamical netions. Deleterious changes can
b minimizgad and the rate of degradation
reduced by proper planning of harvesting
and post-harvosting sotivities, general
cleanliness, good temporature control, and
rapid movement of the product throughout
the distribution process,
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Post Harvest Activities

The firat step in maintmining quality ia
ts harvest the fish quickly and efficiently
with minimal stress, As soon as the fish are
removed from the pond or tank, they should
b rinsed with elean water Eo remoye
bacteria, madfdirt, and other adhering
extrapsons materinl. The gill areas directly
under the operculum should recaive special
attention ae mud nnd debris may have
accnmulated during the removal of these
fish from earthen pands or tanks

The fish ahould ba "chillkilled” quickly
using an ice slurry tank Lo minimize
bruising, stress, and quality loss. Good
planning is important at this step, since any
substantial delay will result in some ines of
quality. As the harvesting process may take
gavernl hours to complets, a building, shed,
ar, at the very least, white tarp should be nat
up to provide shade to stors the harvestad
iced, chilled, andfor packnged Fsh.

Most fish farms will not have a suffi-
cient number of chill tanks ta hold afl of the
horveated figh. In such sitontions, fish
farms will use the “chill® tank to “kill" the
fish. The fish are then removed fram the
tank and plassd into insulnted containers
whers flaked or crushed ice is used o chill
the figh to the desired final lemperaturs,

Determining Iee Requirements

Determining the amount of lee peedad to
chill the fish to the desired tempernture 15
dopendent on: (1) expected weight of fish
harvested; (2] initial temperature of the fish
and the pondfiank water; (3] volume of the
chill tank or container; and (4} amount of
thermal loas in the chill kank or ies box due
to heat transfer from the outside environ-
ment,

The approximabes amount of Lee nesded
by the fish farmer to chill @ known weight of
fish to the final desired temperature can be
calculated from the following eguation
{mdapted from Kolbe et al., 1585

W = WF [85) [T1-T2) 7 144

Whare Wi = weight of ior needed (lbs)
WF = weight of lish (k) 1

T = nibial £ erature of

water {*F

T2 = final desirad tamperatuna
af tha flak |*F})

As an exampla, the eatimotod amount of
iow neaded to soal 2,000 pounds of fish from
T5°F to 32°F can be caleulated from the
egquntion developed by Holbe In this
instames, WF = 2,000 pounds, T1 = TR*F,

T2 = 32°F. Selving the egoation:

Wi = 2000{. 85 75-321 144 results in
approximately G076 ponnds of ice neaded to
cool 2,000 peunds af fish from T6°F to 32°F,

In practice, moch more ice is needed to
efficient]ly cocl the fish to sompansate for
thermal losses. These thermal losses can be
estimated from ics consumption studias
described in the next section. A eombination
of the results from thermal ice consumption
ptudies and the abeve squakion can than be
u=ed io esiimabe the lotal ammount of ice
reqquired to chill the harvested Gsh to the
desired final temperature.

Iee Consumption Studies

ae of a shaded area and an insulated
tank will reduce the amount of outside hent

which leaks into the chill tank. Thermal
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losaes can be caleulated, but more accursts
egtimates can be determined if on-siie
maltage atudiss are conductsd under netoal
working conditions. Water chill/kill tank
tempernture teste nre easy W conduct and
require no fish bo conduct the study, The
insnlsted chill tanke are flled with an
estimated quantity of ios and water
Temperatures are recorded =i ssl ims
paricds uader actual fald conditions

lee maltage tosts for boxed fiah can alac
b conducted in o similar manner, The
conlataers oF boxes are Alled with fee and
weighed at the wlart of the test. AL sei
periods of time, under actusl fisld candi-
tions, the waler is drained and e oontainer
i wwighsd again The loss of weight ks an
indication of iew meltage des to thermal
lozses (Fluss 19951

Chill Tanks

The fastest method for coaling fish s
with chilled water, althoogh the practical
diferense versus Mlaked ice alone 1a pol
great (Huss 19948)

Add waler to the |evel of the ice mass in
tha chill tank bofore adding the Ask. As the
tor malls, wdd more ioe to maintain an iee-to-
water ratlo of approximately ons-ti-one,
Crushed ar cubed ice {8 the mast desirable
form fior uss in the chill%kill tank

Fish ahould remain in the chill tank
ufitil thair tofe temperatures reach a
minimyum of 38°F and as closs to 32°F a8 is
practical, The freeting point of water |a
32°F. The addition of 3% salt to the jée
(wedght-to-welght basis) will reduce the
freezing point of the ice water alurry ta
approximately 20°F, chilling the fish more
rapidly

Figaora |
Flarvaaiadd ol shoild b oty ordd Biled B a0 o eeser
Wy

Box Chilling

The cooling rates deopend on the surface
nroa of the flah per unit weight of the fish,
In oiher worda, *the thicker tha flah the
slower the cooling rate” (Hoss 1506
Simularly, the warmer the Gsh ihe longer
tha Mlﬂl-h‘ Liimee.

Flaked or crushed ice should surround
the flsh. les should be placed on Lhas top and
ottam of the container for maslmam
eooling affectiveness. Floked ieo will chill
fish more rapldly than crushed, eubed, or
block lee, The cocling abilities of eruahed
and Nuked jes are gimilar. Crosbed jos,
hrwaver, will last longer than Naked ioe,
mnd 1w, for that reason the recommended
form of kee for chilling boxsd fah (Hass 1995)

Fish should remain in the ice until thair
core tomperatures reach & minimom of 38°F
and a# elose to 32°F na is practical. The
time nosded to cool the fish to the desired
temparaiure must be determined on o furm-
to-farm banis under actoal Geld conditions
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Figure 3
Fiah being boad nd bowed

The effects of time and temperature on
eonling rotes of fish are shown in Figures 3
and 4.

Figum 1.
Thivei iisdihed 10 ool ndwicusl feh o approsisalsy 32°F
using ios NI 1801, repindudcs sith permgainn
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Sensory Evaluation

Before making final arrangements for
harvest nnd smla, m snmple of fish sheuld ba
removed from the pond or tank and evalu-
nbed for their sensory characteristics. Whols
fish shoold be examined with regord to the
sensory characteristics shown in Table 1

Tahis 1.
Sananry chamscseiissaes b haiveslnd vwhele fah.

LOan s POICE

Cradl: Baiibmmee
Cloudy; Gy Pupl

Clanr, Arigh;
Pl ging; Bk Popil

Beaghl Pod Fram el ks Hiown 10 Oray s
Dirra; Clemr Musus Tirmzk, Y ullzww Muzus
Flenm il ELES00 10 ity Boft snd Flebiby,
Touch; Tight 1o the ESspaalng Iram Bone
Bona

irvedt i mrminea) Slighu Sl Auriesnia; Fulnd
Samwand Scani Ll

Atingee Lighity w0 Boalns | Dl Leage Chusniities
Bl Bright Caler: Misdiing

Faw Minning

Camplete Wiaalnng Badly Inz oimglets

snd Evmscerssnn, Ewaity Evizcsrstorn; Cuie:
Linkng Inimct, Skghi iguitad] | Borme Loces from
s Fash
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The fish should also be Allated snd
evaluated in the raw and ecaked state for
color, aday, and faver charactariation, The
fillets slyvuld have good odor and Navar with
no unpléasant off-flavors or oders. Parts-
cular attention should focus on the dark
Isters] line muscle meat, &5 this Gasue tends
io deteriarals more rapidly then the whils
muschs moat

Cooked fllots can ba propared by placing
u two Lo three cunce porthon in &8 sovered
dish in & mierowave for two to thres minutes
on high powaer. Attention should focus on
determining the presence or ahsanca of
peoamin, sarthiness, and blos-green algse
Asvers and sdore, 10 oewly harvested fish
(Table 2}

If thie fish have besn stored on ice or
frozen, they should also be svaluatad for the
presonce of sournsss, rancidity and
ammonin. The detection of thess charactor-
intics alould be canse for rejestion of the fsh
(Tabls 2.

Tl 3
Baraley §F e e ] T TR G e

Gausmin,Try Musty - Flewar snd ddod asscsseded
wilth miwly olill Books.

Emeuhinass - Flavor and ndor seenoi@sd with
-l?lhrh- undwronsied bodled poteto, soll, af misddy
T

1 -msethpbsatmmen] [TMIBLWeE Masiy | laem and
o0 BARODIE & wal mid and Dlis-gresn sljes

Bamsnss - Tente sermsdtion FOdulel Py ol
That Lokts of srrweger or ot BN Dyl B ey

- Wigrege wyaccimbed wilfn Plog
oxsired, @ acria fNwwar,

Ammasis - Flavor and odor sssncisisd with
TS

Packaging and Transport

The flak should be challed 1o & closs to
I2*F sa possibls for maximom freshnsss

Temparature of packaged fish can be
malatained, but it is not saslly reduced.
Prchaging materials have different abilities
for effoctiva insulation of seafoed preducts.
The insulation properties of materials used
o paclage seafood are shown in

wrder of sffectivensss in Tabls 3 (NF] 19911

Taila 1
i dtain prapmite of GilPenerr s el o ponosge
smafaods MNPV 18, eproduced willi paimiaiios]

+ Urathana Foam GOOD INSULATOR

+ Ppdysiyiera Fosm
= Fhimddid Paped

= [iuiile- veallsd
Corrugated

« Empeienr

followed Lo ensure that the product arrives
at its intended destination in ex-eellent
quality. Guidelines includs: (1) the

nyg should be chosen aecording to its
durability, Insulation ability, snse of
handling, and watler tghtness; (2] sl
should be illed to s closs to 12°F s
possible; (3] pre-chill the inside of the pack-
aging rontainer before plecing the fsh ia the
container; (4) choss the proper coolant (e.g-,
g#l refrigerant, wel kce in sealed bags, or dry
cel; (8] put coolants to absork heat on the
top and botiom; and (8) minimise the time
betwean packing and shipment (NFI 10915

The proper geed container should also
be chosen to hold the produst and refriger-
oot with & minimum of extra space. Eucess
air space reduces efficiency by ssiting up
eomveclion sir currents in the sontainer.
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Ths fish should be placed in polvethy-
lene bage inxide the packaging coniminer to
provent drip less from soaking the packags.
Bagging the fish with three mil or doohle
bagping =itk twe mil polyethylens is

cut into the packaging box (NFI 19811

Ths boxes should be palletized to batter
maintain package integrity and product
temperatare. Figure § shows a generalized
axampls of the warming of single packagas
veraus cartons during transit. The size and
shaps of 8 container has a diroct effect on its
ability to malntils temperature. In a singlo
package varsun palletized containers, the
purface aren in relation to volume is larger
and it will warm faster (Grabham 1965],

Fagganw b,
Denias ol snmnyie of fe ewe w! wwrmeng of sy peokages
il (S et e (Adund from Grehes TREETY

s - benemn

Fligurs 8 shows a genaralized oxample of
thn effact of load porition in the trock on

tamperniare of boxed product, Fiah boxes at
the adge and cornars of & truck worm faster

than st the centar. Afr spaces shoald be left
between the boxes and the truck walls so
that cald air can be aroulated (Grahsm 1985,

Tgprn
Zaraiw aadeghe o adte ¥ gd beeegar ey o pemams o ke
bl B, Clrataes | 981

Tirw - Famrn.

Labeling Requirements

The insulated boxes should be clearly
Inbeled with the nnmes sl sddress of the
packer and receiver, prodact identification
information, and net weight of the fixh
Ideally, Lhe shipments should be labsled on
the putaids of sach box with the words
“PERISHABLE FRESH BASS™ or
"PERISHABLE SUNSHINE BASS®.

Air Transport

Alr shipment of seafoods requires that
thie nir bill includes the name and address of
tha shipper and consignes nnd indicatss the
number of packiges and welghts of the
shipment, Ineluaion of a 24-hour telephone
numbar ii regiired on the container as wall
as on the air Bl Ideally the shipments

should b lahaled an the outsido of the
contalner with the common naime of the
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Further Processed Fish

Boine information is svaileble from the
National Marine Fisheries Servies (NMFS)
on the componition, sensory charscteristics
and storage shelf lifs of hybrid striped bass
ifahneks ot al., 1888; Jahncks 1983). Sansory
giudina indionie that newly harvestad fish
hwve a mild total ador and Aavor intensity
with moderibe sweatness, Tha flash is
modarately Aaky, slightly fbroas, moist,
poft, and easy to chew, The dark lateral line
fleah may have o alight earthy flavor, which
ean ba reduced by deep skinning the fillet to
pemove sama of the dark Internl line muscle
meal.

During iead or fropen storage whaole fish
or headed and gutted hybrid striped bass
retain quality for a longes time and have &
longer shall life thas fllets. The sdditional
mdﬂlhuuﬂuinl.-wup-d
surface arsas which accelerate quality
degradation dus to enzymatic, chemical and
barterial sclion.

Hassarch studies showed that if fizh are
handled and packaged properly, ioed skin-
lens bybrid atriped bass fillete had & shelf
life of approximately 1% days. Skinless
fillets stored at 0°F developed unacceptable
rancid, oaidizsd odors and flavors ot six
months of storage, The highest quality in
tlieas fllots wos maintained up to siz daye
im lead atorags and four months in frozen
storage (Jahncks et nl., 1988; Johnoke 18830,

In contrast, iced headed and gutted fish
have o shalf life of 16 days. Hended and

guttsd Anh had scesptable Aavor and odor
for mare than 12 months in frozen storage.
High quality in thess fish was maintained
up ta nine days is ieed storage and teo
months in fregen storage (Jahncke ot sl
1588, Juhmcks 1909

Sanitation

The hybrid striped bass industry is
growing. To reach its full patential, the
industry must expand beyond the whole,
freah fish market.

An effective sanilation program is need-
od for further processing of value added,
high gquality finflah products. Effective
sanitation consists of iwo components
povering porsonal bygiens and product
wholesomeneas,

Finfish must be processed in a manner
that reduces snrymatic sction, controls the
growth of bacteria, and prevents sutsida
eontamination of the product.
plant personal must be sdusated cn the
bamce of personnes] hygiens rejuiremenis
and proper food bandling procedures. The
Good Manufecturing Practices (GMP)
i21 CFR 1107 are published by ths Feod and
Dirug Administratian (FDA) and describe the

plant grounds, building construction and
dezign, squipment and utensils, sanitary
facilities and aperations, pest control,
potnble water, seoeplable processes, and
persannel , The OMP documents
can ba obtained from the FDA and state
health departments.

The mandstory FOA Hazard Analynis
Critical Oontrol Point (HACCP) regulations
contain provisions encouraging, but not
requiring, Sanitation Standard Operating
Procadurss (S80Ps) in eight sanitation
areas, The sight aroas sre; (1) safety of
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water that comes into contect with feod or
foed contact surfaces, or watar used in
manufuctizre of iee; (2) condition or

clannlinsss of food eontact surfaces, utensila,

gloves, and garments; (3) prevention of
crasg-contamination; (4) maintenanee of
hand washing, hand sanitizing, and Eoilst
facilities; (B} protectinn of food, packaging
material, and feod contact surfaces by
adultaration with chamical, phygical, andfor
biologieal contaminants; (6} proper labaling,
gtorage, nnd use of toxic compounds; (T}
cantrol of employee health conditions; and
(8} exclusion of pests from plant (USS1 News
1896},

Common Detergents
and Sanitizers

Prarequisite apnitation procaduores
within & facility in conjunction with a
HACCP program can help to ensure that the
figh are produced free of harmfol backerusl
and chemieal hagards. Sanitatlon programs
Falbew four basic stepa; (1) pre-ritos of
equipment to remove food particles and dirt;
(2) physienl removal of food particles and
dirt by detergents; (1) rinse with potable
water to remove detergents; and (4) applic-
ation of spnitizers to control both pathogenic
and non-pathogenic bacteria,

A variety of detergents and sanitizers
are uged in the seafood industry {Table 41,
Quaternary Ammonium Compounds (GQuata)
are cptionic surfactants used an floors,
walls, and aluminuom equipment. Tedophors
nre compounnds which contain free elemental
jodine and fonction as antimicrobinl agents.
Active chiorine compounda (especialily
sodium hypochlorites) are commonly used as
sunitizers. Acid-anlonic sanitizers
{egpacially phosphoric add) are partienlarly
suited for stainless stesl and can help
prevent mineral deposits, Additional

information ia available from local state
health departments (Giess 1981}

Tabin &,
Commen defenjudits e SENATHE used in (eDTeEing
sataagids CAdspoed from Fick 1331],

B tinen Haniiizer Concesien
Ippem
Diga Marar Cumterany 200
Plpsna Cratan Inzzpher 25
Porous Suslacid Aot Thiaring or 200
Musimmmry Fail]
Stnintuen 9w Ak Bt 1an
Aciive Chinrnain b o]
daphar 8
Auther Neite g Is
Walls Aniive Chinrirs A0
Cualiiiiyg 00
Wiwer Trsgiment | Aciive Chionos an
Wood At Chlodea 1.
CraisaPalism
Ml Dips indeghis 265
At Chicrne &0

Unique Aguaculture Safety
Considerations

Pegticide Action Dévels

Agqunenltored products are wholesome,
Mevertheless, aguacultored prodiocts can
present some unigue salely hazgards, The
FDA i regponsible for ensuring the safaty,
whaolesymeness, and propser LB.b-E-].LI!Ig aof faod
prodoets, ensuring the safety and effective-
ness of animal drogs, and protecting
consumers from economae fraad,

The Environmental Protection Agency
(EPA) has established federnl nction levals
for some peaticides in figh (Tablae 5,
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Violative concentrations may occur in animal drugs as well as unapproved drogs of
farmed fish from pesticide runoff into Low Regulatory Priority (LRP) for agua-
production waters or from contaminated cultured species. The FDA is not aware of
feedstufls. any safety problems associated with the use

. ) of LRP unapproved animal drugs. Regula-
Animal Drugs and Vaceines tory action is unlikely if the drugs are used

; for prescribed indications at the prescribed
The Federal Food, Dl'ﬂil. I.-I'Id. Cosmetic dosages; an appropriate grade is used; good
Act [m.'! 1I'.|-I:‘-ll.'l'dl-l Frﬂ"l'l-llﬂ:l'l-l- f:lII' . munlﬂmnl Fl'"llt-ll-ﬂl are fﬂ]lﬂ"ﬁ'ﬂﬂ, and
"ﬂ"hu"f the mn:wf:l.:]tun. d":':::‘:h“ local environmental requirements are
and use of new anima ﬂ.l.gi- i 5. :r I1 d {HM 19H}.
Table 6 provides a list of FDA approved new oy

Tsble &,
Tha ledaral sotion leval for pesticidss im fish. Product rece® may ocour | pasticlde conoanir@iiens sxoesd hess levals

{Adagted am FOA 1008, Fiah snd Fahery Products Haoemis and Controls Gulds).

Deleterious Substance Level (ppm] Food Commodity Refarence
Aldrin/Dinldrin' 0.3 All fish CPG sec. 575.100
Chiordane 0.3 Al fish CPG sec. §75.100
Chiordecons’ 0.3 All fish CPG sec. 576.100
DOT, TDE, DDE' 5.0 All fish CPG sec. 575.100
Diguat’ 0.1 Al fish 40 CFR 180.226
Fluridons" 0.5 Fin fish snd crayfish 40 CFR 180.420
Giyphosate’ 0.26 Fin fish 40 CFR 180.364
mg:ﬁmghmm.‘ 0.3 Al figh CPG sec. 576.100
Mirax 0.1 All fish CPG sec, 676.100
PCHBa’ 2.0 Al fish 21 CFR 108.30
Simazine’ 12.0 Fin fish 40 CFR 180.213s
2, 407 1.0 Al fish 40 CFR 180.142

! The guedance levals s Tor residuss of the pesncades individually or in combination, Do not cownt addrin ar

x el bl r-puﬂuiq-mum:ri- nimr'T“'“
: o w 0.1 ppm.

’Prlch:“hlﬂ-luﬂﬂ. trade name of chiordecons.

T The vsls published in 21 CFR and 40 CFR represent tolersnces, rather than guidsnce levels.
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Information Bources

Hsch nnimal drsg 18 spproved for apecific
speckes, apecifio disenses, ot specific dosapes, and
sperific withidrawal mes to ensure g0 violative
radldues. Cheek with the FIIA bafore asdng any of
theesn compounds listed in Tables B s Lsting
clnmifbeations may ehange.

The Giuide to Dreg, Vaecino ned Pestickdo Use in
Aquaenliure (Publication B-5085) is svailable rem:

e D Jarres Davie
Touxas ARM Lindeersiny
102 Magle Hall
Codlega S1ation, TX 77843-3263
Ted: 40E/040- 74T FAM: 400/046-7100
Coan: $5.00

I i nlm nvailabis lrem slals Coaparative Exlenaion
Bervices, stots Bea Grant Marne Advisory Bervicea,
mee] pabional sgescsl e naioein L.

OTHEE FEDERAL CONTACTS:

Infarmalinn en npproved disgs, cegubstions, and
policies:

- Hiioo of Guresillonoo ond Gomplbanos Gontor
far Watarinary Msdicine
[HE - 206
T500 Seandigh Place
Acclville, MO POAEN
0 /ER4-1 761

Infermatinn em the drag spproval prooeas:

& Oifios of Mew Animad Drog Evalastion
HFY-1 D
7500 Suandsl Placa
Rechwlle, MO 20055
JOT/E84- 1820

IS DA Ankmial and Plast Haslih Imdgmicliog Sarvices
(ATHIS] Licenaing nnd program palicy informnkien:

= Yelonnary Blologics
APHIS
Foam B3B, Fedaeial Building
#5405 Belorest Aoad
Hyuitaville, MD F0TH2
301 M36-E24E

U 8. Environmental Protection Agesey: [Information
on regigbration requiremenia; toleranoss, snd
oxporimental wee permita:

& [ffce af Pastcide Prograirs, EFA
Anginiration Divialan | TE06W]
Aogistraton Supgon Branc
401 M Strent, BW
Weashington, OC 20460
TOAA08-8340

UE Departmunt of the Intaries: For assistancs with
mguazuiturs INAD sxsmpticns and related
Enformatinn.

#  Moteonnl Aguscubiure Mew Animal Dinasg

A0IT Edgerwnter Lans
LaCrosss, Wi B4603- 1088

BORTET-2208

1.5, Department of the [nterior: Informntion an
Invastigntional New Ankmal Drugs (INAL).

¢ Mational IRAD Coordinator
Dawi Sdakd
USFWS Bozeenan Figh Technodogy Center
Boraman, MT 52718
AOEEAT-2260

CONBUMER HOTLINES:

& Tha Animal & Pand Hosfth Inspaction
Sarvics JAPHIE] Conmurmsr Hotkme:
518/232-ATHA,

Consumer Hotline can e uged to report probleme
with voterinary hiologie or dingnostic teat kits or ts
abtain informnation.

L EPA National Paiticids Telscoerimimn oot
Mutwenrh [FPFTH): 1-800-8E8-7378H.

[nformntios oo pestelde prodocis, human and
mpims] peisopimgs, probective equipment, anfely,
haakth and epvircnmentsal effecta, elean up, and
diapoea] precedares

= FDA Offica of Sealoed: 1-B00-FOA-R010,

Iafarmation on anafesd safely, HACCP pehlicationa,
preper use of druges osd chamicals, ote
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HACCP MODEL for AQUACULTURE

HACCP

published & proposed rule to establish
requirements relating to the application of
mandatory HACCP principles by procsssars
and importers to ensure food safety to the
describing the implementation of the
propossd HACCOP-based inspection system
wiid published December 18, 19906 (Fedaral
Register 1006), and in scheduled for
implemantation on Decembar 18, 1997,

Huazard Analysis for Critical Contral
Point (HACCP) is & preventative system of
food santral that requires o hazard analyeis
e condueted on the product and process and
that Critleal Limits (CLs) are set ot each
Critical Caalrel Peial (OCP) of the procass,
A CCF s defined ne a step at which contral
can b applied to prevent or eliminete a fooed
saloly hasard or redues i to an secspiehls
level. When “real time” monitoring of the
sitions are taken to isslate all sescomplying
producis.

Ones the product is noocomplying., &
apecific hazard analynis i performed on the
product to detsrmine its proper disposition
a8 wall as lo delermins what went wrong o
produce the nensomplying product. Ones
the cause of the process malfunction is
determinad, a *short-term" fix is
immadintaly institoted and a long-lerm
solution is identified and schoduled for
implemantation. All of these activities are
documanted through corrective aclion
réporta, ineluding the final disporition of the
nanenmplying produch

that major errers can be prevmied. Thos
allows focusing of resources, money, people,
and squipment on the sssential elements of
& fnd eonbral system.

HACCP Team

HACCP ia a two-stop process. The first
ntap ia to pesemble 8 HACCP team con-
sinting of peeple whoe have specific know-
ladgs and axpertine of the oparation. The
tenm describon the food and method of
distribution, intanded asers, nnd consumers
af tha product, Mext the tenm develops &
Now diagram which describes the process,
fullowsd by on-mite vertfication of the fow

diagram

HACCP Principles

The secand slep requires the team to
apply the following seven HACCP prinsiples
which are used to implement the basic
HACCP plan strocture.

1. Perform Systematic Hatards Analyeis
Dasermang Critical Contral Points

Extabliah Critlosd Limdts

IIIJH

. Doterrning Appropsiate Cormective Actions
B, Establish Mandboring Proosdures

B, Eatibssh Mecosd Keaping Systems

¥, Emiablish Varifioation Procodures
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Generic Flow Diagram
This generic flow diagram has been developed for finfish aquacalture which includes
identified Critical Control Points (CCPs) (Figure T1

Figure 7.
Praduction Mo chart for Tinfisl aquscuiure showing the CCPs (NMFE 18971,

Site Selection

k.

*Water Supply
Cullura Systam

‘Feed Supply —* "Production

Harvesting/Halding

Dalivery/Transport

*Gritical Cantral Foink

Operational Steps

Operational steps in the aquaculture production of finfish range from site selection to
delivery and transpart (Tabla 71,




Table 7.
idantification of control paints, preventive messures, and manitoring procedures in agustultes finfish preduction (Adapted from NMFS HACCF Regulatory Maodal,
Aguaculture 1881),

14"

CONTROL | IMPORT- PREVENTIVE _
TEP AZARD - MONITORING RECORDS
" " POINTS | ANCE' MEASURES
1. Gite selection | Potential transfer of Sod 3 History of previous usa Initinl soil analysis prior
hasmful contaminants 10 SonatuCton
1o fish I no history, conduct sod
analysis
2. Water supply Harmiul chermical Water sourca/ 4 Review geological and nitial chemical analysis | Initial water analysis
contaminants pond hdrographic survey data data
Conduct wales analysis
Raview available records on whan noad arises Monitoring data
water quality
Control of point and non-
poént source of contaminatad
agriculture run aff
3. Culture Chemical Cultura 2 Usa propar approved Adhers 10 Manianancs
system contamination froem Facilitias construction materiala and schadule
construction matenals coatings
and coatings
Check cangtruction
Proper maintanance
4. Fead supply Chamical, Fesad mill B Feed manufactunss Appropriate monitoring | Source of feed and
microbiological comgliance with FOA, EPA by fedaral and state type of medication
COnLEmInants and state regulations sgancies usmd
ie.g., aflatoxin
Suparvisary contrals? Traatmant or
Unapproved additives additive use logs®
Antibiotics
! The mportance rating scabs is 1-8 with 8 being the mast important.  Any step with an importancs rating of 4-5 is considered a eritical cantrol point,
! Raflects the need lor docurmantation of propsr chamical or dug wse,

Ausnpuy sseg padiis pUgAH 8yl
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Table 7 {continued).

CONTROL IMPORT- PREVENTIVE
STEP HAZARD POINTS ANCE' MEASURES MONITORING RECORDS
E. Production Misuse of registered Culture 8 Use of spproved chamicals or | Supervisory controls Chemical or drug
or use of non- facities drugs &t proper use logs and
regestared chermicals, concentrations and harvesting dates
pesticides, or drugs withdrawal times
Log of Notice of
High antibiotic Use in acoordanca with Unusual Ooourrence
lavels in the flagh |abed and Comective
due to nadequats Action (NUDCA)
withdrowal timas Do not usa human wasta
contaminated fead and water
Human pathogan
contarmination of feh
B. Harvesting Nona Harvesting sita 1 None Nona
and holding
7. Delivery and | Spoilage Shipping 3 Proper temperature cantrod Praper supanvisory
transport controls
Microbial or foreign Use of Good Manufacturing
contaminatian Practicas |GMPs}

! The importance rating scale |5 1-5 with § besng tha mos1 important. Any step with an importance rating of 4-5 Is considered a critical controd paint.
* Aaflocts the need for documentation of proper chermical or drug use.

HIWNSNOD OL
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