Appendix 2

HATCHERY OPERATION AND MANAGEMENT PLAN
For 2012-2014

~-- 31 July 2012 ----

Project for Promotion of the Grace of the Sea in Coastal Villages (Phase II)

Introduction

This plan is prepared for the Vanuatu-JICA Jointed Project for the Promotion of the
Grace of the Sea in Coastal Villages (Phase Il). Although this plan is particularly
designed based on the current hatchery condition at Vanuatu Fisheries Department
(VED), Port Vila as of July, 2012, this aims to provide a general idea of shellfish hatchery
operation and management. This plan does not make reference to staffing and finance in
detail (including the number of staff as well as the availability of staff, and the budged
required for the project), as the primary focus of this plan is to provide technical and
practical analysis. Those factors which were excluded from the scope of this plan could
be important aspects in the planning. Therefore, the hatchery must be strictly operated in
accordance with the VFD’s whole activity plan covering the technical and practical
aspects as well as the staffing and finance aspects.

Quick summary

1. Hatchery facilities will be partially renovated in July and August 2012.

2. Some cracked concrete raceways (CRWSs) will be repaired in September 2012.

3. Spawning trials for 2012 will be conducted on green snail Turbo marmoratus and
giant clam Tridacna squamosa.

4. Spawning trials for 2013 will be conducted on trochus Trochus niloticus, green snail T.
marmoratus and giant clam T.squamosa.

5. Spawning trials for 2014 will be conducted on trochus Trochus niloticus, green snail T.
marmoratus and giant clams T.maxima and T.squamosa.This is a full scale schedule
for the hatchery.

6. Farming trial will be restarted with T.maxima in 2012.

7. Giant clam T.squamosa for aquarium pet shipment will be restarted in 2013.

8. Spawning induction on T.gigas will be tried in 2014, if condition allows.
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--- Hatchery management planning ---
Procedure regarding the hatchery management planning is shown in Fig.1. This figure

indicates the general idea for planning. We discuss about the detail of each article in the
following sections.

1- Figure out occupancy of hatchery facilities

l

Select target species for the year

l

Make a model plan of yearly hatchery operation

l

4- Draw up an actual yearly working plan in each target
species if the spawning trial is successful

l

5- Draw up items of daily, weekly, and monthly routine
of hatchery operation if the spawning trial is successful

ka
]

L)
1

Fig.1. Procedure regarding the hatchery management planning
1. Figure out occupancy of hatchery facilities

At the beginning, access an inventory of shellfish stock by tank to keep the record of
exact number held at the hatchery. An example from June 2012 assessment is shown in
Fig.2. In this assessment, all the stocked animals were counted. It is recommended that
the inventory assessment should be done on a monthly basis. This is the most essential
part in the management of hatchery. The arrangement and measurements of each tank
is shown in Appendix 1.
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Hatchery Iventory Form by Rearing T ank

Cgte: 21,22 June 2012 Counted by S0 ME
D # Specie:ﬂNNNumber SpeciEESUBNumber Flem arks
FRW -1 Thil O 102 TR T8 TMOT-1, ETC-2, ETM-2, ETR-3
FRW -2 TS07 a0 TR L TS09-1, ETM-1 4, BETR-3
FRW -3 Thi1 1 2E3E TR a7 on 47 bricks, 3347 on 090512
FR - Thil 1 2GRS TR a0 on 48 bricks, 3210 on 3004 2, +4plates
FRY% -5 EMR 2RO FRESHWATER
FRY% -6 TAF WATER DEFOSIT
CRW-1 Thil 1 5,000 TR 27
CRW-2 TR 17 For trochus temporally stocking before releasze
CRW-13 TS07 18 TR 37 Th11 =200
CRW-4 DRy UF for REFAIR
CRW-5 Thil 2 5,000 TR 48
CRW-& Thi1 1 g00 TR 44 Direct on bottom rearing
CRW-T Thil 1 16500 TR ] On Brick rearing
CRW-2 GREEM SMAIL FEED ALGAE

CRW-2 |MR=-4r 03 200
CRYW-10 |MR-4f05 Foo
CRYW-11 DR UF
CRW-12 |MR-4k05 200

CRW-13 | TILAR A 30

CRW-1 4 G507 333 TR 3| in 4 CAGES count on OF06T2
R-1 DR P
R-2 TR Gg SOME FISH
R-3 TR T
WRW-0 DR UF
R -1 Ts07 4 TR 14 WLD-BTS-1, MIMO
wRE—2 DR P
WRW-3 |MR-4R0S 600
F TILAF A 10 Te mporal, JUWERILES
FG2 TILAF A 3 FRAMT 1 Te mporal
FG3 TILAF A 200 Te mporal, FINGERLIMGS

Fig.2. Assessment of hatchery inventory as of 22 June 2012

The inventory kept at each tank should be separately segregated by species. Refer to
Fig.3 for further detail. This Fig. 3 simply shows that the number of animals reared in the
hatchery by species as well as by batch. This information is also fundamental to the
hatchery management.
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Hatchery Inventory Form by Batch
Date: 22— Jun-12

Species Batch ID Year farth fae ES8| Mumber SEe Femark.z
Greensnall RO 2007 Sep 47 & 333 4-Tcm 5H Lezz erowth
Trochus TRM & 3 1-TecmsD Mied up
THOY 2007 Dec 45 & 1 Bhch 5L Specimen anly
M Th10 2010 Feb 23 ) 102 2-4inch 5L [Grow-out
axima
Th11 2011 Dec: fimoz E 12820 1-Zcm 5L Left aver from IRD Experiment
T2 2z Par Jmos E 5,000 1-3mm 5L Left over from IRD Experiment
Ta07-2 2007 Sep 47 [ 72 20cm 5L Grow-out
Squamosa
TE04 2009 Sep 21 & 1 10zm 5L Specimen only
Crocea il B-stock A 2
Squamosa ifild B-ztock & 1
Teadrop iild B-ztock & f
Maxima il B-ztock A 16

Ef & Estimate / fActual

Fig.3. Example of segregated inventory of hatchery as of 22 June 2012

Above Fig. 3 represents followings. The batches (TM11 and TM12) of T. maxima became
dominant in the hatchery (as of 22 June 2012). TM11 batch must be transferred to ocean
as soon as possible, because it occupies many tanks at the moment. Unfortunately VFD
has no ocean culture facilities or ocean nurseries. Therefore, admitting that it might be a
challenging attempt, as a solution to the current situation, we lunched a village farming
trial program of T.maxima. The species, T.maxima is a slow grower and has high mobility
that it is not suitable for farming. It is important to keep in mind that this T.maxima farming
is in the experimental stage. We observed prolonged intermediate culture for green snail
batch (GS07) and T.squamosa batch (TS07-2) in the hatchery. These long kept batches
must be transferred or released into ocean if there are no proper reasons for holding.
The GS07 green snails may suffer some internal troubles due to careless rearing for a
long period of time. We observed high mortality and inferior growth in this GS07 batch.
The older trochus batches also show slower growth due to shortage of food algae. The
trochus population should be thinned out in order to maintain a proper stock size as tank
cleaners. These removed trochus can be released into wild under VFD’s trochus
restocking program.
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2. Select target species for the year
2.1. Target species

Possible target shellfish species for seed production are listed in Table 1. Production of
giant clams is mainly aimed to sell as aquarium pet, while commercial gastropods, such
as green snail and trochus, are cultured for the purpose of restocking of the depleted
resources. Pearl oysters and edible oysters have not been examined. Other locally
edible bivalves and gastropods seem to have no necessity for artificial breeding in
Vanuatu. Target species for the year should be selected by based on the VFD’s
development strategy.

Tablel. Possible target shellfish species for seed production in Vanuatu

Species Stock status Purposes of production
Tridacna maxima Abundant Aquarium trade
T. noea (teardrop) Abundant Aquarium trade
T. crocea Abundant Aquarium trade
T. squamosa Over-fished Aquarium trade, Tourist attraction, Shell, Restocking
T. gigas Extinct-reintroduced | Tourist attraction, Aquarium trade, Shell, Food
Hippopus hippopus Over-fished Restocking, Food
Turbo marmoratus Heavily depleted Restocking
Trochus niloticus Depleted Restocking, Hatchery tank cleaner

VFD plans to produce 5,000 green snails, 5,000 trochus and 5,000 giant clams in its
Research Work Plan for 2012, however giant clam species is not mentioned in this Plan.
At the moment, gastropods production area of the hatchery is under the renovation of its
roof. It is scheduled to be completed by the end of August 2012. Therefore, we reached
the conclusion that it is impossible to produce two species of gastropods in this year.
Considering the inventories’ situation, green snail will be a main concern for the 2012
seed production. Our recommendation for giant clam seed production is that
T.squamosa, which has high market value, should be given priority over other giant clam
species. In 2013, T.niloticus might be added to the target species list to raise the stock in
the hatchery, if its natural recruitment is not sufficient. For 2014 spawning trials,
T.maxima will be added to diversify the output of agquarium pet species (not for farming).
Proposed target species for seed production are listed in Table 2. If VFD has enough
time to deal with other species, the first spawning induction of T.gigas is recommended
to try in 2014.
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Table 2. Proposed target species for seed production in 2012-2014

Year Proposed target species Starting time
Giant clams: Tridacna squamosa October

2012 Gastropods: Turbo marmoratus October - November
Giant clams: T.squamosa October

2013 Gastropods: T.marmoratus, Trochus niloticus September
Giant clams: T.squamosa, Tridacna maxima October

2014 Gastropods: T.marmoratus, T.niloticus September

2.2. Set a target number of the production in each species

VFD’s target numbers of shellfish for seed production seem to be too large for green
snail and trochus, considering the capacity of hatchery. On the other hand, its target
number for giant clams is considered to be too small. The present hatchery was
originally designed to accommodate 3,000 green snails of 2 years old, or 4-5 cm shell
height and 3,000 trochus yearlings at once. Meanwhile, the hatchery can accommodate
up to 10,000 giant clam juveniles of 6 month old from single spawning (see Fig.4). In
order to fully utilize the tank capacity, the target numbers of 3,000 for green snail
yearlings (using VRW-1) and 20,000 for 1cm T.squamosa clams (using 2x CRW tanks)
will be recommended for the spawning trial of 2012. Further target number for 2013 and
2014 can not be estimated at this moment, because it is highly depends on the results of
2012 spawning.

Mame # Gross Wol o Met ol Btm Area tm2» Proper Stock Density per Tank
FR—1
EEE:; S0000 giant clam spats @ first harvest
52 4.5 75 20000 giant clam juveniles of 1 om 5L
PR 5000 giant clam spats of 2om SL
FRYy—5
FRw—6
ZRiv—1
CRwW-—2
i 20000 giant clam spats @ first harvest
& sl 52 18 36 10000 giant clam juveniles of 15m SL
C RO 5 2000 giant clam spats of 2 om 3L
CRWwW—G
CRwW=7
CRwW-—8
-1 10000 oreen snail spats @ first harvest
E:g 6.2 5.8 2.0 S000 greensnail juveniles @ 1.2 vear old
ggm:li 5.6 4.5 75 2000 greensnail juveniles @ 2 years old
R
R 21 1.8 3.0 3000 greensnail juveniles @ 1 vear old
WRW—3F

Fig.4. Hatchery production capacity by the present rearing tanks
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3. Make a model plan of yearly hatchery operation
3.1. Standard schedule for shellfish seed production in Vanuatu

Seed production of marine shellfish must be set as a seasonal activity with a yearly cycle.
This cycle consists of three phases, namely preparation phase, spawning trial phase and
intermediate culture phase. Spawning trials should be conducted in a spawning season
from September to March in the following year, when animals are naturally active in
reproduction. Further gonadal studies must be required.

3.1.1. Preparation phase

Prior to the seed production, prepare spawning tanks, larval settlement/culture tanks and
other hatchery equipment for the season. If these tanks still hold animals, move all the
animals out to other tanks, then empty tanks need to be dried up for a while. Enough
number of broodstock are also accumulated and conditioned for spawning induction in
this phase.

3.1.2. Spawning trial phase

Start with the spawning induction, followed by the larval and post-larval culture. The
post-larval culture will end when spats become visible and can be counted as a first
harvest.

3.1.3. Intermediate culture (land culture) phase

The juvenile intermediate culture will usually start after the first count. This phase
finishes at harvest as seeds for releasing or farming are taken. In case of giant clams,
this phase is a transition phase to the ocean culture. Since VFD has no ocean culture
facilities, it must be careful about the prolonged intermediate culture in the hatchery.
Harvest from larval settlement tanks should be given priority and completed before the
next spawning season, otherwise the following seed production cannot be started. Giant
clams can be also harvested for selling to aquarium fish exporters during this period.

3.1.4. Grow-out culture

Over-aged and broodstock specimens (artificially bred or wild) may be held for
demonstration. However, such long-term land based cultures sometimes become very
hazardous to animals. Number of them must be kept at the minimum for the purposes.

_7_
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3.2. Proposed yearly hatchery operation plan for 2012-2014

Yearly schedule of hatchery work in 2012, 2013 and 2014 are proposed in Fig.5, 6 and 7,
respectively. These work schedules are prepared by species and by batches. Red cells
in each schedule indicate the timing of spawning trial.

YEARLY SCHEDULE OF HATCHE RY WORK 2012
hACIW TH JeN | FER [ mar | aPr | omer | oo | oo | aue [ ser [ ocT | wow [ pEE
STAND ARD SEASO MALWOR K SP A NING INTERMED IATE C ULTURE SF Al M1
1. GLANT CLAMS
1. TR IDAL NA WA L ThA T FOST LARL THTERMED BTE CUCTURE - FORF AFMING & SALE
12 TRIDAL NA MBI, TR 2) TAoALT 05 T LR AL TFTEFMEDIATE CULTURE - FOR SALE
THTEFMWEDIATE CULTURE TRANSFER T0 OCEAN FOR GROWOLT

1-3. TRIDAC NA SQUAMD SACTSOF-2)

1-4. TRIDAC NA SQUAMD SACTS12) " LARNWAL
2. SREEN SHAIL
Z-1. TUR B0 bR WOR ATUS (GROT INTERW EDIATE CULTURE RELE&S E T0 rlLD
POST-LARWAL

2-2. TUR BO MWAR WMORATUS (0GR 157

3. TROCHUS

3-1. TROCHUS NILOTIEUS (TR A1+ TR 421

INTERMEDLATE CULTURE

4. GROW OUT EXPERIMENT: DEMONSTRATION BATCH

31, TRIDAC NA W Ivis L ThD 7+ T Wi 0)

100 PCS IM FR-1

2. TRIDAC NA SQUAMD SAC TS0

4 PCS IM WYEMIEZ

435 TRICAC MA S QUAMD SACTS0E)

1 PCE IMWRN-2

44 TURBO hWAR WORATUS (RO

25 PCS N CRWE

45 TROCHUS NILOTIEUS (TR ADULTY

GROWMLUT EXPERMENT

RELEAS E TO W/ILD

® Batches seed production propos ed

Fig.5. Proposed yearly schedule of hatchery work in 2012 (spawning trials on 2 species).

YEARLY SCHEDULE OF HATCHE RY WORK 2013
WOMTH Jed | FEB | maR | APR [ mer | oun | o | aue | ser [ ocT | wow | pEE
STAND ARD SEASOHALWOR K SP AT MING INTERMED IATE CULTURE SF Al M1

1. GLAMNT CLAMS

1-1. TRICAC MA b s ( Thtt 13

INTERMEDIATE CULTURE - FOR 5 ALE

1-2. TRIDAC MA i s Tht! 20

INTEFMEDIATE CULTURE- FOR SALE

1-3. TRIDAC WA SOLLAMD SACTS 12"

INTEFMEDIWATE CULTURE- FOR FARMING

INTERMEDIATE CULTURE - FOR SALE

-4 TRIDAC WA SOULAMD SACTS 430

LARAL

2. GREEMN SHAILL

2-1. TUR BO hiAR WORATUS (R 127

INTERMEDIATE CULTURE

2-2. TURBO hAR WMORATUS (&R

POST-LARWAL

2. TROCHUS

2-1. TROCHUS MILATICUS (TRA1+ TR 123

INTERMEDIATE CULTURE

S-2. TROCHUS MILATICUS (TRASY IN CASE

POST-LARWAL

4 GROW OUT EXPERIMENT: DEMONS TRATION BAT

CH

1. TRIDAC WA bt bt ( ThD 7+ T hitd O Thi1 43

IM FRu-1

A2 TR IDAC MA SO ULAMD SA0 TS0F+ TS0

IM FRub-1

43 TUR BO WA WMORATUS (RO

RELEASE INTO wilD

" Batches seed production propos ed

Fig.6. Proposed yearly schedule of hatchery work in 2013 (spawning trials on 3 species)




Appendix 2

YEARLY SCHEDULE OF HATCHERY WORK 2014

WOMTH Je | FEB | meR | PR | Moy | oun | ool | eue [ seR [ oot [ Mow [ pEC
STANDARD SEASOMNALWOR K SPANN NING INTERMED I&TE C ULTURE SPAN NIG

1. GLANT CLAMS

1-1. TRIDAC NA e s [ Thtl < ™
1-2. TRIDAC NA SQUAMD SATTEIZY T INTERWMEDIATE CULTURE- FOR SALE

1-3. TRIDAC NA S OUAMD SACTS13) " INTERM EDIATE COLTURE- FOR FARMING HTEREDISTE CULTURE - FOR SALE
1-. TRIDAC NA SQUAKMD SACTS 1D ™ LARNAL

LAl

2. GREEN SNAIL
2-1. TUR BO MAR WMORATUS (GR 127 INTERMWEDATE CULTURE FOR RELEASE

2-2. TUR BO MAR MORATUS (GR 137 INTERMEDIATE CULTURE

2-3. TUR BO MAR MWMORATUS (GR 107 LARWALP 05 T- LaRh AL

3. TROCHUS
3-1. TROCHUS NILOTICUS (TR 137 IMTERMEDIATE CULTURE FOR RELEASE

3-2. TROCHUS HILATICUS (TRA4F IN CASE LARWALP 05 T-LAaRhWAL

4 GROW OUT EXPERIMENT: DEMONSTRATION BATCH

1. TRIDAC BA i s ( ThD 7+ T ht O Thad 17 100 PCE IM FR-1

A2 TRIDAC MACS O UARMD SAT TS0+ TSOH TS12 20 PC5 M FR-1

43 TROCHUS MILATICUS (TR11+ TR 123 FOR RELEAS EfBLOODS TO CK

® Batches seed production propos ed

Fig.7. Proposed early schedule of hatchery work in 2014 (spawning trials on 4 species)

3.3. Rearing tank reservation

According to the inventories, rearing tank booking list is prepared as sown in Fig.8. For
the spawning trial 2012, the red marked tanks must be reserved for this period.

BOOKING LIST FOR REARING TANKS 2012
TAME # Jad | FEe | mar | arr | mavy | aoM | ool | aua | ser | ocT | Wow | DEG
F Rv—1 DEMONSTRATIONGRO WO UT TANK THM10 & BROODSTOGE GLAMS
FRwW—2 GROWOUT TANE ToO7-2 [TrRocHUS] GIAMT GLAM SETTLEMENT TAME
F Riui—3 GIAGNT GLAM SETTLEMENT TAME TEMPORAL
F -4 GIANT GLAM SETTLEMENT TAME TEMPORAL
F RW-5 FRESHWATER SHRIMP GULTURE
FRW-6 FRESHWATER DEFOSIT
S Ri— 1 TM11 STOGKE FORSALE
G RM—2 GIANT GLAM LARVAL/POST LARYAL [ TROGHUS DRY UFP GIANT GLAM LaRYaL
G RMi—3 GROWOUT TAME TSO7-2 [TROCAUS DRY JP GIANT GLAaM LARYAL
G RMi—4 GIAHT GLAM LARYAL/POST LARYAL | DFY UP FOR REF AIR GIANT GLAM SPAWNING
G RM-5 [ TM1Z POST LARYAL | TM12 STOGEK FOR SALE
G R 6 TMi11 STOGK FORSALE
G RMi=7 GIANT GLAM SETTLEMENT TAME TEMPORAL
G RMi—8 GFREEM SHAIL FOOD ALGAE STOGK
C Rv—13 TILAPIA GULTURE
o Rin'—1 4 GREEN SMHAIL GROW-0UT DRY UF FOR GONSTRUGTION
-1 DEMO NSTRATION DRY UF FOR GOMSTRUGTION
] DRY UP [ GREEN SHAIL LARYAL
-3 TROGHUS GROW-0OUT [ ODRY UP FOR GOMNSTRUGTIOMN
WRM— 0 FRESHWATER S HRIMF | CRY UP
R 1 DEMO NSTRATION/HOSFPITAL TANE
WM 2 DFY UF [ GREEM SHAIL GROW-0 U T/EROODSTOGEK
WEM—3 FRESHWATER SHRIMP GULTURE
LOMNG-TERM OCGCUPATION
TEMPORAL OGGUPATION
RESERWATIO M

Fig.8. Proposed yearly schedule of hatchery work in 2012

_9_
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4. Draw up an actual yearly working plan in each target species

If the spawning trial is successfully completed, it is time to draw up an actual yearly
working plan for each species. The plan for each species must be summarized on the
same time table to balance each workload. These can be prepared by referring to a
series of seed production manuals prepared during the phase | of the present project or
other donor’s project (see Table 3).

Table 3. List of seed production manuals prepared for the VFD hatchery

Species Title of Manual
Giant clams Giant Clam Seed Production Manual; Targeting for the Aquarium Pets Market,
Second Edition, October 2008
Green snall Seed Production Manual of Green Snail, Turbo marmoratus
Trochus Trochus Hatchery Seeding Techniques, - A Practical Manual, ACIAR 2002

5. Draw up items of daily, weekly, and monthly routine for hatchery operation

This procedure is almost same as above. If the spawning trial is successfully completed,
it is time to draw up contents of daily, weekly and monthly routine for hatchery operation.
Most important thing here is not to draw up routine activities itself, but to practice working
operational procedures. It is required to decide who is taking responsibility for routine
activities. Major routine activities are presented as follows:

--- Monthly ---

*Inventory

*Measurement and count of each batch

*Maintenance of water supply system (see Appendix 2 & 3)

--- Weekly ---
*Change of Filter bags during larval/post-larval culture period

--- Dally ---

*Record of temperature and observation of animal health

*Check of level, flow rate and quality of rearing water also aeration.
*Feeding (in case)

--- Emergency Measures ---
Refer to Appendix 4.

_10_
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Appendix 1. Rearing tank arrangement and measurements
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1-1. Layout of rearing tanks and facilities at the VFD’s hatchery

Hatchery Tank Measurements

Mame # M ade Type Gross wol, ()] Met Wal (1) Length (m) Width {m) Cepth (M) Installer

FRW-1

FRW-2

FRW-2 EKT-5.2 /Earth—Japan

FRF

5.2 4.5 5.0 1.5 o.r JICA 2006
FRW-—4 Raceway

FRW-5

FR'W-@

CRW-1

CRW-2

CRW-3

CRW-4

CRWE Concrete Raceway s 1.8 3.0 1.2 0.6 ACAR 2000

CRW-&

CRW-T

CRW-3

CRW-1

CRW-10

Concrete Raceway 1.2 1.0 20 1.0 0.& WFD 2002
CRW-11

CRW-12

CRW-13

CRW— 4 Concrete Raceway 8] 4.5 5.0 15 oy 1980

R-1 JICA 2006

-2 FRF ERT—6.2/Barth=Jspan 5.2 5.& 5.0 20 07

Circular FAO 1939
R-3

WRY-0

“wRY-1 FiEw—-Local

FRF 21 1.8 3.0 1.0 0.7 JICA 2007
wR-2 Raceway

W3

Total a1 .8 9.0

1-2. Measurements of the present hatchery tanks

_11_




Appendix 2

Appendix 2. Seawater supply system

Elevation tanks

Fump house L 40m —:
: 1
2-way i i
rearing | !
saawater | i
I I
1 1
/ Sea wall i
14t filter 2nd filter s wa !
_____________ Sea level ;
Seawater | T
intake pump i 2m
I
1
T Sea boltom o _L.
Seawater intake pit Strainer

Seawater introduction pipeline

2-1 Lateral view of water intake system of VFD’s hatchery

Strainer at sucking point

v

Pipeline

v

Seawater intake pit

¥

Seawater pump

v

Sand filter

v

Elevation tanlk

+

Cartridge filter

+

Outlets Outlets

2-2 Diagram of seawater intake system

_12_




Appendix 2

Appendix 3. Maintenance of water intake and supply system

Monthly maintenance

*Alternate seawater pump with backup pump

*Wash up seawater pumps with tap water

*Check generator for oil and fuel

*Start generator and test electrical supply

*Inspect and test float switches

*Wash filter cartridges with tap water

*Check back pressure on rapid sand filter and back wash if required
*Check for corrosion of equipment and control box

Bi annually maintenance

*Check seawater intake pipeline strainers

*Check sedimentation on the bottom of water intake pit
*Check sedimentation on the bottom of water preserver tanks

Note:
As of 30 July 2012, a backup intake pump which is under repairing is not yet plumbed.

Appendix 4. Emergency measures against natural disaster

On the alert for cyclone

*Fill all tanks up to maximum level with full strength seawater.
*Clear the hatchery place

*Check fuel for generator.

*Prepare refuge tanks at the roofed area.

Under affection of cyclone

*Cover all larval culture tanks with wavy panel and tie up with rope and a heavy load.
*Stop aeration of flow-through tanks at open area.

*Check salinity of rearing water frequently.

*If the salinity drops less than 30ppt, move the animals to refuge tanks
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