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A glossary of marine biological invasion with respect to biofouling and
ballast water management

Adapted from

Chavanich S/allejo BM Tan,LT2011) Report on the current status of marine Ron
indigenous species in the Western Pacific, UNESCO,WESTPAC, I0C, Bangkok , Thailand

With contributions from the Philippine Coast Guard
Accidental introductiong Introduction of an aquatic organism by cl@nand not by design.

Alien speciegASY species of plant, animal, micarganisms introduced outside or beyond their
past or present natural distribution by human activity.
Synonyms: exotic, foreign, neimdigenous, nomative, introduced species.

Anti-fouling (AF); processes and materials that prevent biofouling on human made surfaces.

Aquarium specieg;, Species imported and transferred into confinement for ornamental indoor
or outdoor use.
Synonym: ornamental species

Ballast water (BW); water together with its suspended matter, taken on by a ship to ensure
stability.

Ballast water treatment system (BWTS)also known as is a system designed to
NEY2OSKAYlI OUAGIGS o0A2t23A0Ft 2NAFyAaYa Ay ol f
Synonym Ballast water management system (BWMS)

Ballast water exchange areq a designated PCG marine ar@herein shops are allowed to
conduct ballast water discharge, replacement and pumping in clean water prior to entering a
port.

Biodiversity¢ variability d living species including the diversity of their habitats and their genetic
variability in their populations.

Biofilm ¢ a community of synthrophic (feeding on the metabolic products of other species)
microorganism species whose cells are attached to edbbr and attached on a surface and
forming an extracellular slime matrix.

Biofouling ¢ the accumulation of organisms on surfaces most especially human made surfaces,

where it is not wantedand can cause degradation and/or damage to these surfaces.
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Biogenic matrix¢ material or surfaces of biological origwhich allows for the recruitment,
establishment, and community succession of biofouling species.

Biogeographyc the science that documents the distribution of species in space and time.
Countryof origin ¢ The country where a species is native or indigenous.

Cryptogenic specieg Species whose biogeographic and evolutionary history in the community
is unknown.

Cryptic species; species that are genetically different, have a common ancestry avet
morphologically very similar.

Epibiosisc the biofouling of natural surfaces by namfective or nonparasitic organisms.
Synonyms: Periphyton, Aufwuchs

Eradication¢ measures to eliminate invasive alien species from a defined area.
Hybrid ¢ The ofspring of two different species which may be fertile or Hertile.
Import ¢ movement of species across national or subnational boundaries or borders.

Indigenous specieg Species that naturally originate and have evolved in a particular region or
envronment.
Synonym: native species

Intentional introduction- The deliberate movement and/or release by humans of an alien species
outside its natural range.

Introduced species Any species intentionally or accidentally transported and released by
humansinto an environment or facility with effluence access to opeater or flowthrough
system outside its present range.

Synonyms: exotic, foreign, neimdigenous, nomative, alien species

Invasive species

1) Species whose introduction or spretieatens the environment, economy and society.
2) Species whose introduction causes or is likely to harm the environment, economy and or
public health.
3) Species which becomes established in natural or setiral ecosystems or habitat and
causes ecologicahange which threatens native biodiversity.
Synonyms: nuisance, pest species.
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Invasive alien species (IA&)nvasive speciethat arenot indigenous to an area but wasleased
either intentionally or intentionally to another area and threatens the envinent, economy
and or public health.

Marine nonrindigenous species (MNISharine species observed and established outside their
natural distributional range.

Marine protected area (MPA A protected area that involve the protective management of
natural areas according to defined management objectives such as economic resources,
biodiversity conservation and species protection.

Native rangeq the natural limits of the geographic distribution of a species

Pathway The routes by which a species moves from one locale to another, either within a
country or between countries.

Port state control authority¢ Public officers performing Port Statontrol Functions. PCG is
authorized under Republic Act (RA) 993 as the Port State Control Authority of the Philippunes

and performs inspection aboard foreign flagged ships/vessels.

Range expansiom Species dispersal by natural mechanisms or processesiregion where
the species did not previously exist.

Releasec the liberation of an organism to the natural environment whether this is natural or
human mediated.

Risk¢ the probability of a negative or undesirable event happening.

Riskassessment, The process of identifying and describing then risks of introduction or transfers
of aquaticorganisms, which have an impact to the environment, habitats, fisheries, aquaculture
and or public health in the receiving waters before such intréidus, or transfers take place.

The process of identifying a hazard and estimating the risk presented by the hazards in either
gualitative or quantitative terms.

Species (biologicaly a population of interbreeding organisms that differs from and is
reproductively isolated from other populations.

Species (morphologicaly a population of individuals, whichcan be defined by a set of
morphological characters that differentiate it from other populations.

Translocate/transferg the process of moving an orggm from one location to another.
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Vector ¢ Any living, nodiving or human made carrier that transports living organisms
intentionally or unintentiorl



Introduction

Marine biological invasion via the maritime industry is one of the greatest threats to marine
biodiversity.While biological invasion by natural means is an ecological processethadttes
marine biodiversity, biological invasion mediated by human dgtisilikely to place ecological
communities in disequilibriunwhich may lead to localized extinctions as well as economic and
public health impacts. In the global maritime industry, this is largely through ballast water
discharge and biofouling of shipsills. The ecological effects of maritime industry mediated

biological invasion are well documented in the literature.

The International Maritime Organization (IMO) has recognized the biological invasion threat
posedby invasive aquatic species (IAS). The IMO has presented two conventions, the Ballast
Water Management and the Anti Foulirf@ystems thatmandate signatory maritime states to
implement appropriatemeasures to prevent the introduction of and manage the adee

environmental impacts of IAS.

Recent studies of port ecological communities suggest that biofouling is a likelier vector of
biological invasion than ballast water release. In Port Phillip Bay, Australia, up to 55% of non
indigenous marine species miyl @S 0SSy AY(iINRRddzOSR FNRY &aKALKAQ
30% from ballast waterln New Zealand close to 60% of Riemligenous marine species are

thought to have been introduced through fouling, compared with less than 25% through ballast
water. The percentage in San Francisco Bay, California, USA i©a%¥dson et al. 2014)t is

reasonable to assume th&5% of norndigenous marine species detected around the world

could have been introduced by biofouling

The IMO in 2011 through its Mariley AN Y YSYy Gl f t NPGSOUA2Y [ 2Y YAl
Guidelines for thed ¢ KS DdzZA RSt Ay Sa F2NJ 0KS /2y GNBf | yR
aAYAYATS GKS ¢NIYaFSNI 2F Ly@larogs 1lda 6A0 {
GuidelinesIMO Resolubn complemented thiMEPC.1/Circ.792: Guidance for Minimizing the

Transfer of Invasive Aquatic Species as Biofouling (Hull Fouling) for Recreational Cratft.
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The Biofouling Guidelines recognize that implementing practices to control and manage ship
biofouling will reduce IAS introduction and biological invasion. Aside from reducing ecological
risks, the Biofouling Guidelines will reduce hydrodynamic drag and thus improve energy
efficiency and reduce greenhouse gas emissions. These guidelinestfirestgpractices and the
GERUNDOQGIMO GloFouling Partnerships Project (;mfhich was launched in December 2018,
aims to capacitate developing countries to implement IMO Biofouling Guidelines. This will allow
these countries tadentify a national strateig biofouling management policy goal and design
programs, legislative, policy and institutional arrangements and tools particular to their national

situation. The Philippines is a lead pantiweuntry in thiseffort.

For the Philippines, thiollowing are recommended as main overarching policy goals

1) An integrated and comprehensive biofoulinganagement policy for thg

U

Philippines based on biosecurity approaches mmingimplemented in
the Philippines
2) The biofouling strategy minimizes thpossible introduction of IAS with
consideration for the expected high biofouling species diversity in |port
ecological communities in the country.
3) The biofouling management strategy is consistent with IMO goals for a
harmonized international policy.

4) Establsh legalpolicy andnstitutional arrangements to fulfill # 1.

To the following ends the scope of this report



Assesshe present statuf biofouling management, IAS and biological invasion research

in the Philippinebased on the GloFouling guide.

Narrates the existing documented knowledge on biofouling and marine biological

invasion, its risks with respect to the possible translocation by the maritime industry

Describes lte known and possiblsocioeconomicrisks tofisheries, public health and

maritime transport.

Enumerates eisting laws, policies and strategic plans with relevance to biofouling

management.

Identifies wlicy gaps and capacity needs in biofouling management



Chapter 1
Pathways of Marine Invasive AlieBpecies in the Philippines

SUMMARY

Shipping has been identified as a vector of marine IAS in the Philippines, likely through ballast
water release and possibly by biofouling. The charru mussgella strigata was likely
introduced by ballast water release in Manila Bay at around Z81™. Other ship borne IAS
include the polychaete wormslydroidesand the bryozoarBugula Aquaculture is also an IAS
pathway as a vector for fouling by shisigulaand Mytella have been observed in mariculture

farms and these likely came from ships.

l. PATHWAYS
Marine Invasive Alien Species (IAS) are likely to have the following pathways to the Philippine

environment

1) Shipping

2) Agquaculture

3) Recreational boating/tourism
4) Aquariumtrade

5) Natural dispersal



Other pathways in other countriescludemarine corridors and the recreational fishing industry.
The Philippines apresent does not have marine corridors such as the $udzanama canals
although the Quezon Canal passing through the isthmus connecting Southern Luzon and the Bicol
peninsula has been considered since the PhilippinesatdS Commonwealth. The aquarium
trade is not considered a major vector as
introductionsvia this economic activity is through
importation and while there is the possibility of
intentional or accidental releagBatoka et al.
2018) this is considered low. However, the
indigenous norscleractinian coral Tubastrea
coccineatraded in the aquariuntrade has been
recorded as a fouler in the tropical Atlantic. It was
likely introduced as an intentional release in the
Caribbean and now is spread by oil and gas
platforms (Hoeksema and Harry 2017; Mondal et
- al. 2018) There is no documented case of a marine
IAS in the Philippines being introduced through the

Figure 1 Port of Davao. Photo by SAILS aquarium trade although freshwater introductions
PORTEC Davao

and invasion have been well documented

(Juliano et al. 1989; Guerrero 2014)

In shipping, ballaswvater release is a vector for the release of holoplanktonic and meroplanktonic
organisms, resting cysts to a new marine environment. Biofouling is the translocation of sessile
marine organisms on ship hulls to a new marine environment where they can spasletach

to establish reproductive populations.



1. Shipping as a vector for marine IAS
List of Philippine Ports is in Appendix 3

Shipping remains as the only scientifica

documented pathway for marine
biological invasion in the Philippines wits oy

the introduction and invasion of th

B Rl
Batangas Port in the Philippines. It hz‘;‘;; T
since then reported in Singapore, Taiwa b ST A
Hong Kong, India, Malaysia, the Gulf Figure 2 Foulers from the South Harbor of Manila Bay.
Thaland, and Sri Lanka. Photo by SAIEBORTEC Manila Bay

Mytella was likely spread through hull fouling and ballast water release. In the Philippines its
spread to other ports was likely through small vessel hull fouling as the first adult samples were
recorded from the fishing boat FV Gaein 2015 which was docked in Manila Bay. An intensive
monitoring of the South Harbor area in 2014 resulted in the detection of the first cohort of
recruits in Manila Bay. The likely first introduction by ballast water release or by biofouling was

in Decenber 2013 and the first cohort of recruits was detected in July 2014.

There are at least 15 marine némdigenous specied KA LJ Kdzf f F2dz Ay 3 NBEO2NR
South HarbofVallejo et al. 2019; Trinidad et2017.) OnlyMytellais considerednvasiveenough
to have wide scale ecological and economic impacts. The most numerous species is-the well

studiedHydroides elegansvhich is a known ship fouler with a present pantropical distribution.



The other potentially invasive fouler is the tropicahérican Mytilopsis salleend M. adamsi
which has been recorded invasive in Singapore, Australia, Thailand among other regions. While
they are recorded from the Manila South Harbor, there is no evidence that it is invasive as it exists

in low abundances.

Figure 3Nonindigenous macrofoulers from Manila Bay with IAS, Mytilopsis sallei and Mytella strigata
(=charruana). (From Trinidad et aL 2019)

Newer estimates (2021) on the number of possible IAS in Manila Bay is likely more than 30
species based amore intensive biofouling ecological monitoring and the use environmental
DNA in detecting specie¥/hen research started in 2006 on IAS in Manila Bay, 3 species were

initially observed.
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Figure 4Increase in number in IAS species detected in Manya(Bata from SAILBORTEC)

Small vessel hull fouling is likely a potential spreader of MIAS in the Philippines. Many of these
small vessels are fishing outrigger boats whighgella has been observed to attach and can be
brought from one municipal port tanother. In Calatagan, Batangas, it was observed that some
of the fishing vessels who call on the Navotas Fish Port in Manila Bay havMgthlih on their

hulls. Discarded fishing nets and other gear might also spread biofoulers through coastal

currents. This was observed in Batangas.



Figure5. Biofoulers from Cebu International Port Photo from SAILS PORTEC Cebu

Another pathway in domestic shipping is translocatiobiofoulersvia oil tankers. This has been
suspected in the translocation of the indigenous biofoulers sucResa viridigo bays and

embayments where they were never record@iebu and Orale 2017)

Philippine registered fishing vessels operating in internatifishing grounds such as Papua New
Guinea (PNG), Marshall Islandsd other international fishing areas can translocate biofoulers
to the Philippines. These vessels, especially if they are carrier or mother ships or vessels, stay for

long periods (monthsh international fishing grounds.

In the Philippines, docks/ports with possible high IAS cases are likely the international ports.
These ports are Manila, Celdactan, Batangas, Subic, Cagayan de Oro, D&etgral Santos,
Zamboanga, and LucenaAll of the major ports, with the exception of Cebu are located in

9



estuarine influenced areas. Batangas, Cebu and lloilo are located very near to protected areas
and tourism areas. Batangas is within the center of the center of global marine biodiversity while
Cebu is in the Mactan key biodiversity ar&&anila has the highest number of foreign shipcalls

while Cebu has the highest domestic shipcafid second to Manila in international shipcalls.

PORT SHIPCALLS
Foreign Domestic

MANILA 2454 6,125
CEBU 1138 79,500
BATANGAS 958 13,196
SUBIC 313 136
CAGAYAN DE ORC( 137 3,159
DAVAO 750 17,807
ILOILO 212 24,381
GENERAL SANTO! 112 704
ZAMBOANGA 40 41,27
LUCENA 74 4,428

Table 1. Top 10 ports in the Philippines in shipcalls (2020 data from PPA, CPA and SBMA)

The port of Manila has been documented to have a significant number of possible IAS.-The on
going SAIL-BORTEC research program has detected IAS in Davao, Cebu and Matnog ports. These
ports are adjacent to specific oil tanker pathways/routes. In Luzon evtiez refineries and oil

storage facilities are located such as Batangas, are at higher risk. These loading ports are at high

risk for IAS/MNIS and these are located near to international ports.

The shipcall statistics in Table 1 represimt year2020,when the COVID 19 pandemic caused a
global and domestic maritime transport slowdown. Teneerage reduction in shipcalls is around
40%. Nonetheless, Manila and Cebu are likely the main ports that need to be closely monitored
for potential IAS bioinvasiomn 2018, before the COWI® pandemic, Manila was experiencing
port congestion with a report that ships may stay at berth for five days #Vam19). This will
increase the risks for biofouling. Based on the 2021 statistics from the PPa\dirage berthing

time has been reduced to 1 dayhis is a result of less shipping traffic due to the pandemic.

10



NISSAP mentions ballast water as a vector of biological invasion and boat hulls. It is assumed that
Go2Fd Kdzf £ 8¢ NBT SAPrap@t repdrt® tRedntizidictiol ob a rnfdi§endud. {
freshwater copepodirctodiaptomus dorsaliwhich may have been brought by ballast water release

or aquaculture activities. It also reports the introduction of Wkstmtted jellyfish Phyllorhiza
punciata to Mediterranean ports which may have been brought by ballast water release and

exchange.Phyllorhiza punctat#s indigenous to the Philippines and is not an IAS.

| RS

Hgure 5 Yacht Basin, Manila

The possibility that municipal and commercial fishing tanslocate biofoulers igossiblebut

no study has been conducted. However, the risk may be assessed by remote sensing in tracking
the movements of fishing vessels. A stingyGeronimo et al (201&jsing remote sensing to

identify core fishing areas (CFA) in the Philippines suggestsrithay of the CFAs are located

near ports and major shipping lanes and are easily accessible for fishers fishing for sardines and

roundscads. Fishing boats move to regional ports from these CFAs.

2. Hullcleaning, Ing I § SNJ Of SFyAy3 2NJ aaINR2YAYyIE
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Removal of falers from ships and boats constitute an IAS risk to port areas and marinas. In New
Zealand, hull cleaning has been likely the cause of the introduction of crustacean and bryozoan
IAS from Asia into Auckland harbdttayward et al. 1997)However, hull elaning is necessary

for reducing the risk of fouling IAS attachment to ships and boats. In the Philippines, there is no

documented case of IAS translocation and invasion due to hull cleaning.

In the Philippines, several companies offer hull cleaning sesvn Manila and Cebu but these
are serviced by commercial divers. There is no automated or remote operated vessel (ROV) hull

cleaning services as of present.

3. Recreational boating/tourism

Recreational boating has been implicated in the translocatiotA8f in other countrig8urgin

and Hardiman 2011; Clarke Murray et al. 2011; Kelly et al. 20h8)sector is largely unregulated

by national maritime authorities. The International Maritime Organization (IMO) has recognized
the problem (Kononovaite 2020) GloFouling is currently running an international survey on
recreational boating and biofouling managemégstirvey recreational boatingfhe IMO banning

of TBT based antifoulants may have resulted in a greater probability of recreational seacrafts
trandocating IAS. Also in a growing tourism industry, more marinas will be established in tourism

destinations and these can provide a network for IAS spread in a geographic area.

In the Philippines, there is no documented IAS that has been introduced through recreational
boating biofouling. However, some of the potentially invasive marine NIS recorded to have been
translocated by recreational boating in other countries suchSagla spp tunicates and the
bryozoanBugula neritinahave been recorded in Manila Bay from the Manila Yacht &lidlihe
nearby Philippine Navy (PM)arina. These species are a biofouling concern for recreational

boaters elsewhere as they are major foulefoat hulls.

12



Given the archipelagic nature of the Philippines, the potential risk is great with the expected
increase in tourism, each major coastal tourism center in the country may become a focus for IAS

establishment and dispersal.

4. Aquaculture as diofouling pathway

Potential foulers have been introduced for mariculture in the Philippines such as the Pacific giant
oyster Magallana gigasbut never establisheqChavanich et al. 2010%ince then no marine
fouler has been introduced for mariculture.ottever, Mytella strigata is considered as a
potential mariculture species with its higher tolerance for low salinfiRése et al. 2016)f the

Bureau of Fisheries and Aquatic Resources will approve its use for mariculture, it may exacerbate

the problem d biofouling in places where it will be translocated.

Very few studies have focused on aquaculture biofouling in the Philippines and these deal with
fouling on fish cages and nets On this structures were recoBadilg a species that also fouls
ship hdls(Reyes et al. 2020%iven that potentially commercially valuable biofoglspecies such
asMytellaandPerna viridican be considered for mariculture, the potential for range e>gam

in the Philippines is massive

13
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Figure 6 Mytella strigata biofouling green mussel farms in Bacoor City, Caie, Manil&@Baip from
https://businessmirror.com.ph/2020/02/17/fakéahonginvadesbacoormusseifarms/

5. Natural dispersal

Dispersal by purely natural means is not included as a pathway lofgiial invasiongGaston

1996) Examples include range expansion by flight or any other medium of natural locomotion or
transport. However if human created or crafted material is involved in rafting dispersal of IAS,
then this may be considered as a casfebiological invasion. The 2011 Great East Japan
earthquake generated a large tsunami that caused an unprecedented biological transoceanic
rafting event from the northwestern Pacific coastline of Japan towards North America on the
eastern PacificCarltonet al. 2017) Millions of human made objects from small plastics to large
docks and whole ships were cast adrift in the Pa¢Marray et al. 2018) This provided a
substrate for biofoulersLarge debris could carry up to 20 to 30 msgacies of biofoulers

(Carlton et al. 2017)These biofouled debris can constitute an IAS(figlerriault 2017)

While a tsunami is a relatively rare event, a more common one is fouler dispersal by rafting o

coastal currents of floating plastic debris, wood and, bamboo. Marine litter often originate from

14



ports and have been known to be fouled and can disperse via ocean cufitesite et al. 2020)

Some marine litter originates from mariculture from discaddhets and aquaculture structures

and can be dispersed with biofoulers attach&gch et al. 2018)n Manila Bay, marine litter that

can be vectors of fouling come from the large river systems entering the bay such as the Pasig
Marikina River systerfCriz and Shimozono 2021Much of this litter exits the bay during the
Winter Monsoon. And this can be one factor why bamboo poles with folliyiglla (used for
Pernaand Magallanamariculture in the bay) washed onto the shore of Nasugbu and Calatagan,
Batangas can be a vector for IAS translocation. If these bamboo poles were not recovered and
appropriately disposed of, they may have served as suitable substrate for startihgedla

invasion in the estuarine areas of Batangas.

4. Other vectors

Themining, and oil and gas industry is a possible vector but this has not been documented in the
Philippines. As for mining, the use of barges to transport ore can be a vector. The oil and gas
platforms which have been deployed in the Malampaya gas fieldlsmRn is a possible vector

for biofouling, but there has been no evidence to date.
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Chapter 2
Socioeconomic activities at risk for ship biofouling and ballast water

release

SUMMARY

There are limited studies on the direct impact of ship biofouling and ballast water release on
socioeconomic activities in the Philippines. The only documented case is the establishment and
invasion of the South American charru muddetella strigatawhich has affected green mussel
Perna viridisand slipper oysteMagallana bilineatamariculture in Manila Bay, Aparri Cagayan
and Lingayen Gulf. The charru mussel was likely introduced from Manila Bay by domestic
shipping to these areas. Green mussel andearyproduction declined due tdlytella fouling.
Mytella fouling also affects milkfish ponds in Pangasinan. Public health may be affected by
antibiotic resistant bacterial fouling as observed in Manila Bay or by harmful algal blooms. The
shipping industry W likely be affected by increasing dry docking and hull cleaning ¢8S8slso

can affect port and coastal ecology which as have been previously observed for harmful algal

blooms.

I. AQUACULTURE AND FISHERIES

There is growing evidence that marineasive alien species from biofouling have likely negative
economic impacts on economic activities such as fisheries and aqua¢ilblvé&iang Tan and
Brian Morton 2006; Lim et al. 2018n the Philippines, there are negative as well as positive
impacts fom Mytella strigata fouling (Fuertes et al. 2021)The impacts on green muss&trna
viridisaquaculture is negative with a decline of 6% in production in Dagupan and 50% in
Sual, Pangasinan, two traditional growing areas in Lingayen I@ytiélla also has negatively

affected traditional green mussel growing areas in Manila Bay.
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Aside from impacts to mussel culturklytella biofouling has negatively impactddagallana
bilineataoyster culture in the same areas where green mussel is also culturadtddbnologies
to improve oyster culture have been fouled. Fish cages and nets in Sual and Cagayan province

also have been fouled. In Zambales it has affected freshwater clam fisheries.

While Mytella is of less value than green mussels or oysters, nelerfjsuses have been
developed for it. It is a used as animal feed and can be eaten although it is of less value to and
preference for consumers due to its smaller size. The price range per kilo is from 80 PhP to 2.50
PhP. Ircontrast,the price of green mussel ranges from-X00 PhP per kilo while oysters can
range from 106180 PhP per kildViytella fouling has increased the price of these commodities.
Mytella can recruit ontoPernaand Magallanashells reducing mussel and oyster growates as

well as competing for spat@anpanich and Wells 2019his also adds to postharvest processing

labor costs for green mussel and oysters as the fouling mussels have to be removed by hand.

AsMpytella can also recruit onto soft substrates, it Miktve an impact on milkfisBhanos chanos
ponds especially in Dagupan City, Pangasinan where it has fouled aquaculture monk gates
reducing water exchange to ponds. The invasive mussels also are competitors for the
phytoplankton on which the milkfish fe@dicua 2017) Similarly, the mussels have invaded hard
clam ponds in Taiwan and have competed for space and the phytoplankton the clams feed
upon(Huang et al. 2021)There is no information on how biofouling can aff&&ppaphycus
seaweed culture in the Pippines but it has been documented in Brazil where mussels have

fouled lines and thalli of seawedarroig and Reis 2016)

I PUBLIC HEALTH SECTOR

Biofouling and ballast water exchange may be vectors for pathogens with impacts on human and

veterinary health. Antibiotic resistant bacteria (ARB) have been collected from the North and
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South Harbors of Manila and these can grow on biofilms on port strestand ship hull&Suzuki

et al. 2013)or on floating plastic debri@Onda et al. 2020)ARB may be ingested by and infect
humans through improperly processed fishery products ocdmytactrecreational activities such
as swimming(Amarasiri et al. 2020)ARB has been detected in the Port of Manila at
BASEC@alolong et al. 2020)The economic costs of thedsecauseof biofouling in the

Philippines is not known but is an area of future research interest.

Historically, there has been a documented case of transmission of a pathogen due to ship
dumping and discharge in the Port of Manila. This was on 3 March 1902, wheip &rom
Canton, China dumped Cholera

~ Vibrio contaminated cargo and

! waste causing an egeémic in

| Manila (lleto, 2017).

[ll. SHIPPING SECTOR

Biofouling caused by marine

Figure 7Sampling port water for mircrobiological assay Invasive species will increase ship

Davao Port. Photo by SAILS POROACAO maintenance costs especially fary-

dockingand hull cleaning. The majority of ships dry docked , in terms of number as reported in a
JICAMARINA 2005 the Philippines Domestic Shipping Development Plan are fishing boats which
account for 31.7% share, followed by passenger ferries at%22I8 terms of gross tonnage,

passenger ferries account for 42.1% of dry dock services.

Drydocking is part of the compliance for environmental and maintenance standards for the
shipping industry. The 2005 study on the Domestic Shipping Development{J&h and

MARINA 2005) recommends annual drydocking for passenger ferries and cargo vessels.
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However, the compliance of ship owners for this needs improvement. As long as compliance
needs to be improved, the risk for IAS translocation is great. As vessels that serve tertiary routes
and minor ports in the Philippines are mostly wooden hulled, tbay easily transport wood
boring biofoulers as well as bivalves. The MARINA study reports 991 shipping operators
operating 1,250 wooden hulled bancas. The ratio is almost 1 operator to one banca. They do not
get drydocked at the recommended frequendjhese wooden hulled vessels are slower than

steel hulled vessels and so have a higher probability of being biofouled.

Figure 8Fishing boats at Sisiman Cove, Manila Bay. Photo by B Vallejo Jr
Fast crafts and RoRRolton and Rotbff) on short dstances also have the risk of translocation

of invasive foulers to the basic slipways and port infrastructure. These will require regyHar
docking Ropawessels, whiclmake up a significant proportion of domestic and cashgping,
can also be signdfant vectors for translocation. Largsteethulled cargo ships serve longer

distances in the Philippines can also translocate biofoulers.

While MARINA has bannetthe use of antifouling paints with tributylin (TETvitter et al.) TBT
use remains a significant marine pollutant in the Philippjiasabe et al. 2000; Prudente 2008;

Figure 8 Fishing boats at Sisimaove, Manila Bay. Photo by B Vallejo Jr
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Olivares et al. 2013Higher concentrations of TBT are found near ports in Manila Bay. Antifouling
is part of thedry-dockingand ship maintenance process. MARINA certifies compliance with a
certification of antifoulingpaints and an Antifouling System Certificate. Thus presumeskiat

ownersregularly havelry-dockingmaintenance for ships.

The JICMARINA study ties marine environmenfaotection MEP) with marine safety with
respects to meteorological hazards.elthesignation of marine sea areas for monitoring MEP and
meteorological hazards may allow for the assessment of fouling risks in sea transport routes and
the designation of safe risk areas. The rationalization of area operations of wooden hull vessels

canalso assisk y (0 KS SardaylraArzy 2F ar¥S NR&]l | NBI a

IV.CONCLUSIONS

It is only in mariculture in which there has been documentation of both negative and positive
economic impacts of ship biofouling and ballast water exckaiitye accidental introduction of
Mytella strigataapproximately in 2013 and likely through ballast water discharge in Manila Bay
has resulted in biofouling as a problem in mariculture and pond aquaculture. The effect of
Mytella on the production of slippeoysterMagallana bilineataand green mussd®erna viridis

is negative with production losses of 70% and a rise in prices as supply dwindles. Hdwyieler

can be a substitute for these higher value species in more marginal estuarine areas impacted by
human activities.However,this species has lower market valudgytella also has negative

effects on milkfish aquaculture but the economic costs have not been estimated.
The possibility of public health being impacted is there and there is evidence po$upis in

antibiotic resistant bacteria in marine litter from the Port of Manila. The g public health

burden and economic costs of these to human communities near the port is unknown.
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Dry-dockingis mandatory for ships and boats and biofoulisglikely to increase costs. As a
majority of vessels on Philippine shipping routes are wooden hulled and infrequently drydocked
and hull cleaned. Given that wooden hulled vessels are easily fouled, the translocation of the
foulers is greater especialgt short distances. There is evidence of translocation by oil tankers
calling on regional ports of the indigenous fouRerna viridisrom Manila Bay to places in the
Philippines where they never recorded. Thus regular hull cleaning and antifoulinggsoatie

necessary to reduce risk.
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Chapter 3

A Review of Biofouling and Ballast water regulations of the Philippines
with reference to marine invasive alien species (IAS)

Benjamin M Vallejo Jr PhD
With contributions fromJoseplEllizB Comendador MS

SUMMARY

The following review narratesxisting Philippindegislation on biodiversity, marine pollution,
water resources management, environmental impassessment anfisheries which may have
relevance to proposed implementing legislation and regulations to manage marine invasive alien
species introduction rlsin a national ballast water and biofouling management strategy. This
legislation is necessary for the Philippines compliance with the Ballast Water Management
Convention, 2004 (BWM Convention) and the International Convention on the Control of Harmful
Anti-Fouling Systems on Ships, 2001 (AFS Convention). Soungesroétion forthis report are
reports of the Department of Environment and Natural Resources, Department of Agriculture,

and Bureau of Fisheries and Aquatic Resources.

The existing Philne legislation on IAS is largely in the context of biodiversity management,
conservation and protection, fisheries and agriculture management, quarantine, biosecurity and
protected areas management. Key management tools for implementing these are
environmental impact assessment and biosecurity assessment. There is no existing legislation
on ballast water and biofouling management although aspects of existing legislation may address
it. It is recommended that on the matter of IAS, a proposed ballast watel biofouling
management legislation will be in an expanded context of biosecurity for the maritime industry,

and this will be implemented by Philippine port state control agencies.
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I. INTRODUCTION

The Philippines acceded to and deposited with thterdnational Maritime Organization the
Ballast Water Managementonventionand the hternational Convention on the Control of
Harmful Antifouling Systems in Ships in 20IBhis obliges the country to implement the
convention for managing ballast water thugh domestic legislation. The Philippines at present
does not have legislation that pertains to specifically to biofouling or ballast water management.
This review narrates the existing domestic and international treaties and conventions that have
relevarce to invasive alierspecies IAS) introduction and marine pollution. It also includes

sections in each legislation that will have relevance for ballast water and biofondéinggement.

Il. INTERNATIONAL COMMITMENTS in MARITIME ENVIRONMENTAL PROT&IE PN (

The Philippines ratified thenited Nations Law of the Sea (UNCL@S)982. UNCLOS is a

legally binding convention for UN member states. Under UNCLOS Part Xll on Protection and
Preservation of the Marine Environment Articles 194, 195 and 196, the Philippines is obliged to
GLINBEGSY i3 NBRdMzOS I y Rarie2nitonNEeft. Alsi? dndedAftisle 1%, thel vy G K
Philippines is obliged to

oo prevent, reduce and control pollution of the marine environment, States shall act so as not
to transfer, directly or indirectly, damage or hazards from one area to anotheansform one
GeLlsS 2F LRfttdziA2y Ayidi2 |y20KSNWDE

YR AY I NOAOfS wmopcI @&l measules letestirytSpievehtaredace f A 3 S
and control pollution of the marine environmenesulting from the use of technologies under

their jurisdictionor control, or the intentional or accidental introduction of species, alien or
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new, to a particular part of the marine environment, which may cause significant and harmful

OKI y3aSa GKSNBG2 e

Lah A& O2yaARSNBR & GKS YI-NFGHAY¥ESOS b7F dey3RiyARE
implementing UNCLOS through its conventions and protq@dskman and Sun 2017hese

set international rules and standards in marine environmental protection. All IMO instruments
function within the legal framework of UNCLOS andndb prejudice further development of

national and international law of the sea.

The Philippines has acceded and ratified 21 IMO conventions. For issues on biofouling and ballast
water management, the Philippines has ratified the International Conventiothe Control of

Harmful AntiFouling Systems on Ships (AFS) which was adopted on 5 October 2001 and came
into force on 17 September 2008, and the International Convention for the Control and

al yF3asSySyad 2F {KALaQ .| ftfl ad adopieS dldl18BeRuafySRA YS
2004 and entered into force on 8 September 2017. These two conventions are part of the set of

IMO conventions and protocols on marine pollution (MARPOL).

The following MARPOL conventions, annexes and protocols impadPhlhigpine maritime

industry

1. International Convention for the Prevention of Pollution from Ships (MARPOL)

Adoption: 1973 (Convention), 1978 (1978 Protocol), 1997 (Protdamhex VI); Entry into
force: 2 October 1983 (Annexes | and II).
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The InternationalConvention for the Prevention of Pollution from Ships (MARPOL) is the main
international convention covering prevention of pollution of the marine environment by ships

from operational or accidental causes.

The MARPOL Convention was adopted on 2 Noverh®éB8 at IMO. The Protocol of 1978 was
adopted in response to a spate of tanker accidents in 1B¥6/. As the 1973 MARPOL
Convention had not yet entered into force, the 1978 MARPOL Protocol absorbed the parent
Convention. The combined instrument enteretbifiorce on 2 October 1983. In 1997, a Protocol
was adopted to amend the Convention and a new Annex VI was added which entered into force

on 19 May 2005. MARPOL has been updated by amendments through the years.

The Convention includes regulations aimegedventing and minimizing pollution from ships
both accidental pollution and that from routine operationand currently includes six technical
Annexes. Special Areas with strict controls on operational discharges are included in most

Annexes.

Annex IRegulationdor the Prevention of Pollution by Oil (entered into force 2 October 1983)

Covers prevention of pollution by oil from operational measures as well as from accidental
discharges; the 1992 amendments to Annex | made it mandatory for rletarnikers to have
double hulls and brought in a phageschedule for existing tankers to fit double hulls, which was

subsequently revised in 2001 and 2003.

Annex lIRegulationdor the Control ofPollution by Noxious Liquid Substances in Buykntered
into force 2 October 1983)

Details the discharge criteria and measures for the control of pollution by noxious liquid
substances carried in bulk; some 250 substances were evaluated and included in the list

appended to the Convention; the discharge of thresidues is allowed only to reception facilities
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until certain concentrations and conditions (which vary with the category of substances) are

complied with.

In any case, no discharge of residues containing noxious substances is permitted within 12 miles

of the nearest land.

Annex Ill Prevention of Pollution by Harmful Substances Carried by Sea in Packaged Form

(entered into force 1 July 1992)

Contains general requirements for the issuing of detailed standards on packing, marking,

labelling, documentationstowage, quantity limitations, exceptions and notifications.

C2NJ GKS LlzN122asS 2F G(GKA& ! YYSET &GKINXYTFTdzZ &dzoai
as marine pollutants in the International Maritime Dangerous Goods Code (IMDG Code) or which

meet the criteria in the Appendix of Annex Il

Annex IV Prevention of Pollution by Sewage from Shientered into force 27 September
2003)

Contains requirements to control pollution of the sea by sewage; the discharge of sewage into

the sea is prohibited, expgéwhen the ship has in operation an approved sewage treatment plant

or when the ship is discharging comminuted and disinfected sewage using an approved system
at a distance of more than three nautical miles from the nearest land; sewage which is not

commhuted or disinfected has to be discharged at a distance of more than 12 nautical miles

from the nearest land.

Annex V Prevention of Pollution by Garbage from Shipstered into force 31 December 1988)
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Deals with different types of garbage aspecifies the distances from land and the manner in
which they may be disposed of; the most important feature of the Annex is the complete ban

imposed on the disposal into the sea of all forms of plastics.

Annex VI Prevention oAir Pollution from Shipsdntered into force 19 May 2005)

Sets limits onSulphuroxide and nitrogen oxide emissions from ship exhausts and prohibits
deliberate emissions of ozone depleting substances; designated emission control areas set more
stringent standards for SOx, NOx andrtgulate matter. A chapter adopted in 2011
coversmandatory technical and operational energy efficiency measures aimed
at reducinggreenhouse gas emissions from shipsis annex also limiSulphur content for ships
outside Emission Control Areas (E@#%0.50% and 0.10%.

[II. NATIONAIANDREGIONAL LEGISLATION

Major legislation

The Philippines is obliged to implement as a signatory state, UNCLOS marine environment
protection articles and, the IMO MARPOL conventions with the necessary domestic legislation
and their implementing rules. There are existing laws some of which have dmeended that
implement certain provisions of the MARPOL conventions. However, there is no single omnibus
legislation that implementghe Philippine MARPOGbligations. The relevant legislation is

described below.

Ship environmental effects may fall urrdegislation orMarine Pollution (PD No 600 and revised

as PD No. 979 in 197@allast water discharge may fall under prohibited acts in marine dumping
of wastes. The only exception to the amarine dumping legislation is if the effluent is necessary
for fisheries and aquaculture. The enforcement of marine pollution laws falls under the purview

of the Philippine Coast Guard with consultation with the National Pollution Control Commission

32



(superseded by the Environmental Management Bureau of the DepattofeEnvironment and

Natural Resourcgsvhichhas the powers to set the appropriate implementing rules.

PD No 600 and revised as PD No. 979 in 1©K&rine Pollution
Prohibited Acts are as follows:

G¢CKNRGZ RAAOKIF NHS caudd) siiérLde grocuiesto hedivomir, 2 NJ
discharged, or deposited either from or out of any ship, barge, or other floating craft

or vessel of any kind, or from the shore, wharf, manufacturing establishment, or mill

of any kind, any refuse matter of any kiond description whatever other than that

flowing from streets and sewers and passing therefrom in a liquid state into tributary

of any navigable water from which the same shall float or be washed into such

YI @A o6tS g GSNE

ThePhilippine Clean Water (RA N8275)act does not address biofouling or ballast water
discharge as it addresses only lamased sources of pollution even though it covers estuaries

and marine bodies of water.

The Toxic Substances and Hazardous and Nuclear Wates Control Act ofR890q. 6969)
does not specifically address ballast water discharge and biofouling as it deals with chemical
and radioactive substances. Ballast water and biofouling cannot be considered as chemical or

radioactive substances.

ThePhilippine Fisheries Code of 1998 (RA No. 8550) amended as RIOB4coversall bodies

of water in the Philippines which includes ports and harbors. The Code covers all aspects of
fisheries, fish processing, fishing boat operations, aquaculture, desteuiishing and fisheries
management. Ballast water and biofouling may fall into the provisions of Section 67 of the Code

which states
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Section 67Fisheries Inspection and Quarantine Servie€or purposes of monitoring and
regulating the importation ad exportation of fish and fishery/aquatic resources, the Fisheries
Inspection and Quarantine Service in the BFAR is hereby strengthened and shall have the

following functions:

(a) @nduct fisheries quarantine and quality inspection of all fish &sdery/aquatic
products coming into and going out of the country by air or water transport, to detect the
presence of fish pest and diseases and if found to harbor fish pests or diseases shall be

confiscated and disposed of in accordance with environmestendards and practices;

(b) Implementinternational agreements/commitments on b&afety and biediversity as
well as prevent the movement or trade of endemic fishery and aquatic resources to

ensure that the same are not taken out of the country;

(c) Quarantine such aquatic animals and other fishery products determined or suspected
to be with fishery pests and diseases and prevent the movement or trade from and/or
into the country of these products so prohibited or regulated under existing laws, rules
and regulations as well as international agreements of which the Philippines is a State

Party;

(d) Examine all fish and fishery products coming into or going out of the country which
may be a source or medium of fish pests or diseases and/or regulateddtyngxishery
regulations and ensure that the quality of fish import and export meet international

standards; and

(e) Documentand authorize the movement or trade of fish and fishery products when
found free of fish pests or diseases and collect necessay prescribed by law and

regulations.

The implementing rules and regulations to the Fisheries Code Implementing Rules and

Regulations Pursuant to Republic Act B850 requirea thorough biosafety assessment of any
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aquatic organism introduced to the Ppjpines. The Fisheries Quarantine and Inspection Service

(FQIS) will be responsible for its implementation

Biofouling and ballast water management may fall under fisheries quarantine under the

jurisdiction of the Bureau of Fisheries and Aquatic ResoRI€AR) if ballast water and

biofouling pose risks to fisheries and aquaculture. Ballast water discharge and biofouling may

0S O2y&AARSNBR GYSRAdzya F2N) FAaK LISada FyR RA

for aquaculture.

The amendments to the Ksheries Code RA No. 10654 (section 18éjines terms that are
relevant to MARPOL and may have relevance to biofouling and ballast water management

SECTION 4fefinition of Termst As used in this Code, the following terms and phrases shall
mean as follavs:

4. Aquatic Pollutiort the introduction by human or machine, directly or indirectly, of substances
or energy to the aquatic environment which result or is likely to result in such deleterious effects
as to harm living and neliving aquatiaesources, pose potential and/or real hazard to human
health, hindrance to aquatic activities such as fishing and navigation, including dumping/disposal
of waste and other marine litters, discharge of petroleum or residual products of petroleum or
carbonaeous materials/substances, and other, radioactive, noxious or harmful liquid, gaseous
or solid substances, from any water, land or air transport or other humade structure.
Deforestation, unsound agricultural practices such as the use of banned cheamcaéxcessive

use of chemicals, intensive use of artificial fish feed, and wetland conversion, which cause similar

hazards and deleterious effects shall also constitute aquatic pollution.

Furthermore amendments to the Fisheries Code RA 10654 (section) Kipulate the
importance of implementing Port State Measures for

Section 3Section 4 of the same Act is hereby amended, as follows:
"SEC. 4Definition of Terms; As used in this Code, the following terms and phrases shall

mean as follows:
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(73)Port State Measureg refers to the requirements established or interventions
undertaken by port states, which a Philippine flagged or foreign fishing vessel must

comply with as a condition for the use of ports within the port state.

In which fishing vesée are required to comply with Port State Measures that prevent marine

pollution in Philippine ports. The amended Fisheries Code also further mandates port inspections

SEC. 4Port State Measures. The Department is authorized to adopt port state measures that
must be complied with by foreign fishing vessels. These measures shall include: prior notification
of port entry; use of designated ports; restrictions on port entry and landing or transmpuofe

fish; restrictions on supplies and services; catch and other documentation requirements; port

inspections; and other related measures.

Transshipment by Philippine Flagged Fishing Vessels shall be regulated by the Department in a
manner consistent wk G KS t KAfALILIAYSAaQ O2YYAGYSyd G2

agreements.

The Wildlife Resources Conservation and Protection Act of 2001 (RA No. 9%4&) act
providing for the conservation and protection of wildlife resources and their habitats,

appropriating funds therefor and for other purposes. The law aims

a. To conserve and protect wildlife species and their habitats to promote ecological balance
and enhance biological diversity;

b. To regulate the collection and trade of wildlife;

c. To pursue, with due egard to the national interest, the Philippine commitment to
international conventions, protection of wildlife and their habitats; and

d. Toinitiate or support scientific studies on the conservation of biological diversity.
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Biofouling and ballast water magement may fall under objective (a.), objective (c.) and
objective (d.) of the law. Ballast water and biofouling are considered major vectors for biological

invasion and can be within the scope of the law.

RA No. 9147 hawections, whiclmay be relevant for ballast water and biofouling management.

Sec 12Introduction, Reintroduction or Restocking of Endemic or Indigenous Wildlife

T The introduction, reintroduction or restocking of endemic and indigenous wildlife shall
be allowedonly for population enhancement or recovery purposes subject to prior
clearance from the Secretary or the authorized representative pursuant to Section 6 of
this Act.

Any proposed introduction shall be subject to a scientific study, which shall focugon th
bioecology. The proponent shall also conduct public consultations with concerned

individuals or entities.

Sec 13. Introduction of Exotic Wildlifée Ly OF aSa 6 KSNB Ay idNRRdzOU A 3
subject to environmental impact study which shall focos the bioecology,
320A2S02y2YAO0 YR NBfFGSR |aLISOGa 2F GKS |

Sec 16.Biosafety ! £ t | OGAQGAGASA RSIFIfAy3a 2y 3ISYSGaAo
in the Philippines, as well as activities requiring thgamntation, introduction, field

release and breeding of organisms that are potentially harmful to man and the
environment shall be reviewed in accordance with the biosafety guidelines ensuring

public welfare and the protection and conservation of wildlifeR G KSA NJ KIF o A G F ( :

Sec 17. Commercial Breeding or Propagation of Wildlife ResouttesNS SRA Y 3 2 |
LINR LI I GA2y 2F gAfREATS F2NJ O2YYSNOAIT Ll
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commercial breeding operations for wildlife, whenever appropriate, shabuigect to
'y SY@ANRYYSyYydlFt AYLIF OG addzRe:é

National Integrated Protected Areas Act or NIPAS Act (RA No. 7546) as amended in RA no.
11038enacts the fundamental national policy amsitu conservation of biodiversity through

the establishment and managemieof protected areas. It may be relevant to ballast water
management if a port or harbor or berthing area are situated adjacent or within the multiple

use areas of protected areas.

The specific sections may have relevance to ballast water and biofouinggament

Sec4-letter r of RA No. 7586 as amended in RA No. 11038

() Invasive Alien Species refers to species introduced deliberately or unintentionally outside their

natural habitats where they have the ability to establish

Sec 56. Environment Impact Assessmént N2 LJI2 &l F2NJ F OGAGAGASE GKA
the management plan for protected areas shall be subject to an environmental impact
FaaSaaySyid Fa NBIdzZANBR o0& fl ¢ 0ST2NMRIsicKSe& I N
activities shall be allowed without the required Environment Compliance Certificate (ECC) under
0KS t KAfALILIAYS 9YPANRYYSY(d LYLI OGO !aasSaaySyd

Under the NIPARevised Implementing Rules and Regulations of the NIPAS Act of 1992.

Rule 13 Environmental Impact Assessmemt / 2y AaA RSNA Y3 GKI LINE (0 S
environmentally Critical Areas (ECA), the proponent of development projects and activities with
potential environmental damage as determined by Environmental Management Bureau,
whether or not included in the Management Plan, shall secure an environmental Compliance

Certificate (ECC) in accordance with the Philippine Environment Impact Statement (EIS) System.
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Provided, that for development project and activity within the Management Plan, an Initial
Environmental Examination (IEE) can be undertaken instead of-blduh Environmental
LYLI OG !'&aasSaaySyid 69L! 0dé

Under DAO No. 20077. Rules and Regulations Govang Special Uses within Protected

Areas

Sec 5. Kinds of Special Usest KS T2 f 2 g A yuSes thalday liefl®wed, Ibi§ aoh |- f
limited to, within protected areas, subject to the issuance of an environmental Compliance
Certificate (ECC) and appréva 6 @ (G KS { SONBGFNE 2NJ KAA& Rdzf & | dz

NIPAS in Sec 4 does nietfine IASF 3232 O0AF GSR GSN)a adOK | a WSE2GA
Wt SAG YIFylFr3ISYSydQ Aa YSyiliAzySR 2yteée 2y0S Ay i

strategy in protected area planning in Sec 9.

There are special uses within the multiple use zone of protected areas (DACL2)0¥secan

be pathways of IAS into the protected are core zone. Risk assessment should be incorporated in
the implementation of tke environmental impact statement (EIS) and the issuance of the Special
Uses within Protected Areas (SAPA) agreement. The negative impact of IAS on protected areas
would be magnified if the delineation and management of the multiple use zone and the strict
protection zone (DAO 20808B7) is not carefully assessed and implemented. The juxtaposition of
the multiple use zone to the strict protection zone is an important consideration in the

management of NIPAS sites when taking into account IAS introductionigyetshl.

Other legislation

Other legal instruments that may govern the introduction of invasive alien species at the regional

level include
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DENRDA- Palawan Council for Sustainable Development (PCSD) Administrative Order No. 01
or the Joint Implementng Rules and Regulation for the application of the Wildlife Act in

Palawan.

RA No. 11054 Organic Law for the Bangsamoro Autonomous Region in Muslim Mindanao.

The Bangsamoro Organic Law devolves the following powers to the Bangsamoro Government
and Parliament in Article V. Powers@bvernment, whiclare of relevance to ballast water and

biofouling management

(t) Ecological solid waste management and pollutiontcol;

(u) Economic zones, industrial centers, and free ports;

(x) Environment, parks, forest management, wildlife, and nature reserves conservation;

(y) Fishery marine, and aquatic resources

As BARMM has powers to regulate economic zones including, pongdement its own
environmental regulations, and manage its own fisheries and aquatic resources, it will be
expected to enact regional legislationdollaboratewith national legislation on IAS in BWM and
AFS.

Agricultural agencies that may have relewee for IAS introduction through ballast water and

biofouling

Legislation implemented by the Bureau of Plant Industry

Plant Quarantine Decree (PQD) No. 1433

Presidential Decree Promulgatinge Plant Quarantine Law of 1978 hereby Revising and

Consolilating Existing Plant Quarantine Laws to Further Improve and Strengthen the Plant
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vdzl N} YGAYS {SNBAOS 2F (KS . dzNBldz 2F tftl yi
(PQD) of 1978

The Bureau of Plant Industry (BPI) may issue Quarantine Qhdgngsivolve animal species that

may impact agriculture such as
BPI Administrative Order No. 18 Series of 19®#&claring the Molluskmpularia gigasocally

1y26y a GKS aD2ftRSYy YdzK2f¢s Fa | &aSNR2dz

control its spread.

Legislation implemented by the Bureau of Animal Industry

LYR

LJt |

The Bureau of Animal Industry (BAI) is responsible for the health, quarantine and importation of

animal livestock undefAct 3639 of the Philippind_egislature whichwas enacted in 1930. The

mandate of the BAI has not much to do with IAS but more on the quarantine of animal pathogens

and food safety standards.

However, the BAI is one of the agencies in the Supreme Cianhdamus orCleanUp,
Rehabilitation and Preservation of Manila Bay where Bwl, through the Department of
Agriculture, is mandated to reduce livestock pollution loading into the Manila Bay Systeb@dy 5

in five (5) years (2012018)

Penalties

There is no specific penalties for biofouling under the present Philippine legislation. As a guide,

these are some penalties in other countrighich may be considered as a schedule of fines.

Singapore: Dischge of pollutants at seq SGD 20,000/SD14,725;PHP721, 625)
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Malaysia: Environment Quality Aabot more than RM 500,000SD 119,480.@ PHP

766,070)

Ukraine: USD 40,000 to USD 60,0@BIP 2,036,240.00 to PHP 3,054,360.00)

USA per USCG circulamaximum ofUSD38, 175 (PHP 1,943,336.55)
State of California: USD 5000.00 to 20,000.00 per tank (PHP 254,530.00 to PHP
1,018,120.00)

The average fine for the above mentioned examples is42A83.00 or PHP 2,163,021.95 at an

exchange rate of 1 USD = 50.1 PHP.

IV. NATIONAL STRATEGIC PLANS (Table 3)

1. Philippine  Biodiversity = Strategy and Action Plan 202628 (PBSAP)

As mandated by the CBP, the Philippine Biodiversity Strategy and ActiofiPBBAP) is the latest
iteration in a series of action plans detailing the status of biodiversity, thematic areas for
conservation, governance structures, implementation timelines and gaps in biodiversity policies and
implementation in the Philippines. $Ais a major thematic area. The PBSAP targeted 2020 as the
year when a comprehensive list of IAS is produced for the Philippines. Ballast Water and biofouling
IAS is within the strategic plan. It also cites M@tional Invasive Species Strategy and Adatam

(NISSAP) as a key strategy in the IAS thematic area.

The National Invasive Species Strategy and Action Plan (NISSAP)

The National Invasive Species Strategy and Action Plan (NIS®&Ns the management of
various types of IAS, such as vertebrates and invertebrates, weeds, marine and freshwater plants and
animals in areas that are most vulnerable to the impact of IAS. With NISSAP, the Philippines
Government hopedo prevent invasive species introduction, manage the spreadirofasiveto
minimize their threats especially to the economy. The NISSAP provides a coordinated and multi
sectoral management of IAfBamework, whichenables cooperation among relevant government
agencies, & A f a20ASiG@& 2 NHorgadidations Aozal £aAmmuhile® kbifd Sothér
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stakeholders. NISSAP also sets clear priorities for the identification of gaps and inconsistencies in the
national and institutional frameworks relating to IAS and providingoofymities to integrate them
Ay GKS O2dzyGNBQ& O2YYAlUYSyda (42 /.5 FYyR 20KSNJ A

National Invasive Species Strategy and Action Plan for the Philippine2@Ra 6

Strategic Goal 8 International Cooperation

B. Objectiveand Action Plan

Appendix 8 shows that the objective identified for Strategic Goal 8 is to strengthen the Philippine
role and capacity in meeting its commitment with international treaties and conventions including
partnerships and networks within the Bien. A list of actions has been forwarded to carry ttosit.

One is to develop and/or enhance involvement in invasive species networks in the Regiorfe.g.,
AsiaPacific Forest Invasive Species Network, Centre for Agriculture and Biosciendrternationd,

Association of Southeast Asian Nations Heritage Parks).

Another is to implement the National Wetland Strategy and Action Plan (in compliance with
Ramsar Convention on Wetlands). Furthermore, the incorporation of the IAS management as a major
componentof the Philippine Biodiversity and Action Plan (PBSAP) in line with the Aichi Biodiversity
Target (Strategic Goal B, Target 9) will be done.

Another planned activity is the provision of support to the capacity building activities of the
national agencies in their respective obligations to international committees (e.g., CBD, CMS, Ramsar,
CITES, Ballast Water Management (BWM) Convention, UMi#tdns Framework Convention on Climate
Change (UNFCCC), etc.). Furthermore, dialogues with regional and International tourism organizations on
the prevention of IAS introduction through pathways in tourism, travel and recreational activities within
protected areas will be carried out with concerned entities. The BWM Convention is also planned to be

ratified.*

*ratified by the Philippines on 7 July 2018

NISSAP has the following implementation goals
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1. Harmonize objectives and scope;
2. Standardize terminologies;
3. Implement measures to:
A. Prevent IAS introductions,
B. Detect and respond early to IAS introductions,
C ntrol and manage IAS impacts, and
D. Restore or rehabilitate areas to pes re-invasion or new introductions;

4. Improve resource capacities through training and research;
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5. Manage a collaborative and accessible eitaring system;
6. Increase public education and awareness;

7. Strengthen international cooperation; and

8. Promote compliance and accountability.

NISSAP guiding principles are
A. Biodiversity Conservation
Timely and appropriate prevention, control and management of IAS can help reduce the rate of

biodiversityloss.

B. Precautionary Principle
The lack or absence of scientific certainty about the various implications of species invasion
should not be used as a reason for postponing or failing to take appropriate IAS management

measures.

C. Participatory and Consultative Approach to PlanniegjdibbnMaking and Management
The involvement of all stakeholders, such as the indigenous and local communities, academe,
private sector, civil society, and various levels of governments, in all aspects of IAS

management.

D. Policy and Institutional Delogpment

Policy, regulatory, and institutional frameworks should be developed collectively by relevant
agencies/entities, with clearly defined responsibilities and accountabilities, to ensure that IAS
management addresses the ecological, social, and ecanonplications and consequences of

species invasion.
E. International Cooperation

Collaborative efforts between countries (especially trading partners and those with similar

ecosystems and histories of invasion), should be strengthened, whether daterai or
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multilateral basis, to address the risk and impacts of IAS within and across national/territorial

borders.

F. Research and Monitoring

Basic and applied research on invasive alien species, including their taxonomy, biology and

ecology as welbas the causes of invasion and the risks associated with IAS, are essential in

supporting IAS policy development and management decisions and actions.

NISSAP lists down international treaties and agreements the country is a signatory and it

includes theBallast Water Management Convention.

Table3.1. Annex 6 of the Philippines NISSAP report (2016)

Box A6.1: Invasive Alien Species (IAS)-relevant wreaties and agreements signed /ratified by the Philippines, 2016
IAS IAS Focus
Convention Date -
engagement | Species | Pathway | Ecosystem
Convention on Biological Diversity (CBD) Ratified October 10, 1993 Very active | | | | |
Iaternational Flant Protection Coavention (IPPC) Ratified Diecember 3, 1953 Very active [ ] | | | |
Wosld Teade Organization (WIO) A t on the apphcation of . R )
= = b Signed Jammary 1, 199 Very active
sanitary and phytosanitary measure ] ’ ¥ u
Ints ional Maritime Organization: Ballast Water Convention (BWC) Member 1964 Very active n
C ion on Int ional Trade in End d Species of Wild
= Ratified Angust 18, 1981 Actim

Fanna and Flora (CITES) i € u u
Ramsar Convention on Wetlands (Ramsar) Ratified Novembes 58,1994 Active [ ]
The Word Organization for Animal Health (OIE) Entry to force Jannary 25, 1924 Active ]
Convention on the Conservation of Migratory Species of Wild Animals Entry to focce Jamary 2, 1004 Potential ]
United Nations Framewosk Convention and Climate Change Rats £ 2 1994 Potential -
(UNFCCC) tified Angust 2, °
C%m Protocol on Biosafety .tD the Convention on Biclogical Ratifizd October 5, 2006 Potential -
Diversity (Cartagena Protocol on Biosafety)
United Nations Convention to Combat Desertification (UNCCDY) Ratified Febmary 10,2000 Potential u
United Nations Convention on the Law of the Sea (UNCLOS) Ratified May 8, 1984 Potential u

Refesence: CED, 2011

Annex 6 of NISSAP does not include theted Nations Convention on the Law of the Sea

(UNCLOS). UNCLOS provides the internaticmaework, whichiNBS |j dzA NB & |

b

YSYoSNJ

prevent, reduce and control human caused pollution of the marine environment, including the

intentional or accidental introduction of harmful or alien species pagicular part of the marine

SYGANRYYSYyloé

46



Implementationof BWM and AFS in the Philippines will broadly require the NISSAP strategy

especially irpreventing IA$troductions.

[l CONCLUSIONS and RECOMMENDATIONS

The Philippines does not have at present legislation that specifically addresses the introduction
of marine IAS in maritime transport. A proposed legislation to address marine IAS risks by the
maritime transport industrywill need to have clear definitios on what is IAS to maritime
industry. These definitions are likely to differ in a slight way on how IAS is contextualized in
agriculture, fisheries and protected areas management. In these sectors, there must be identified
possible risks to these econonsectors. For the maritimadustry,the risks will be to shipping,

port infrastructure, port environment and the fisherigsdustries inand adjacent to ports and
harbors. The context would be an expanded scope of biosecurity that includes the maritime

transport  industry aside from  agriculture, fisheries, and public health.

¢KS 38yOASa NBALRYAAOE S T 2oNMgaddsSandingpmentod O2 dzy

national law on IAS are the

Department of Environment and Natural Resources (DENR)
Biodiversity ManagemerBureau BMB)
Forest ManagemernBureau FMB)
Environmental Management Bureau (EMB)

Ecosystem Research and Developmateau ERDB)

Department of Agriculture (DA).
Bureau of Plant Industry (BPI),
Bureau of Animdindustry BAI),

Bureau of Fisheries and Aquatic Resources (BFAR).
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However, these agencies have no specific mandate on the management and treatmentsif balla
water and biofouling beyond what may be considered as pollution control and biosecurity. The
implementation of a ballast water and biofouling management law will have to reside with the
national maritime Industry regulatory authority (MARINA), the padthorities, Philippine Ports
Authority (PPA), Cebu Port Authority, Subic Bay Metropolitan Authority (SBMA) and the
Philippine Coast Guard (PCG) as the chief port state implementing agency. These agencies will
require strengthened and enabled cooperatiorthe biodiversity management and conservation
aspects, with the national agencies listed above and in regions and LGUs with devolved powers
such as the Bangsamoro Autonomous Regwith strengthened cooperation with their

respective regulatory agencies

Since a few of the IAS, most especially the mussels have fisheries and aquamtkuatel, it is
recommended that thédABFAR and DENR come up with a comprehensive approach to prevent
IAS establishment and if these do establishphanagement schemén which while limited
(subsistence) fishery uses may be considered but without an incentive to expand the fishery. The
international consensus in managing the fisheries of invasive species is not to incentivize the
commercialization ofttese fisheries. The inputs of DENR aneéBPAR are important here. BA
BFAR, DENR and the DOSY su@port a comprehensive research program on the utilization and

biodiversity risk management of IAS in fisheries.

The PBSAP and NISSAP notesldbk of capaity in IAS management, most especially in
taxonomy and systematicsThese needt be further developed and need to be supported by

the appropriate legislation and policies supporting expertise capacity building, research, and
innovation technologies specially in management information systems (MIS) in ballast water

and antifouling management. For IAS response, NISSAP proposes the Early Detection and Rapid
Response (EDRR) strategy. EDRR has been a key biosecurity and IAS management system in other
countries. EDRR requires effective MIS and biodiversity curation systdthrmust be noted that

NISSAP has adopted a preventive approadiiasecurity, whichmeans elimination of IAS upon
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entry as widespread eradication is costly or almost impossible treAS has established and

proliferated.

Following the recommendations of PBSAP and NISSAP, the proposed IAS legislation for BWM and
AFS must have an IAS insurance fund to pay for any damage due to IAS release and, programs for
public awareness buildingnd stakeholder participation. Stakeholder consultation at all aspects
of program and implementing rules and regulation implementation will be needed. Identification

of stakeholders will be done by the MARINA for BWM and AFS.

As for Marine Protected AredbIPA) management, these have been identified or set by existing
local, regional, and national legislation. There is no information available on whether biofouling
management has been incorporated into MPA management, but future regulations will fall under
IAS management for marine ecosystems under the purview of existing legislation such as the
Wildlife Act, NIPAS Law and the Fisheries Act as amended. More specific management may be
legislated in a law that addresses biofouling and ballast water managesmelrits implementing

rules and regulations especially that shipping operations and ports are likely in or in proximity to

protected landscapes/seascapes which are in most NIPAS declared areas.

PBSAP and NISSAP also recommends a strengthened capakEit forlAS management. This
will need to be in any proposed IAS in BWM and AFS legislation.

Should the IAS policy be voluntary or mandatory? The present legislation on preventing the entry
of IAS in fisheries and agriculture requires mandatory compdian& similar approach can be
done for IAS in the maritime industry. The practicalities of implementation will have to be
considered especially in terms of staff and logistical requirements in a phased in period with
voluntary compliance followed by mandaay compliance. This will allow time for the information
management The capacity of the port state authority most especially the PCG must be

strengthened accordingly. A mandatory policy will place a greater regulatory burden on the PCG
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and MARINA in the iplementation aspectThe PCG however has recommended a mandatory

policy for ballast water, and biofouling management.

Lastly, IAS is a transboundary issue and so proposed legislation on IAS in BWM and AFS will
have to support and enable relevant goverem agencies and departments in meeting the
Philippines international commitments to 1ASiven the existing institutional arrangements and
mandates, the PCG is best positioned to be the lead agency to implement the BWM and AFS
policies if legislation isrected. The PCkas 7 Port State Control Centers (PSSC) all over the
Philippines. The Manila PSSC handles the majority of inspections. The PSSC are under PCG
Maritime Safety (PGGIARSAF) functions. The RRIGPCOM which may be developed and
capacitated tgperform scientific assessment and analysis of AFS and BWM will likely assist the
PCGVARSAF in its inspection mandate.

The NISSAP recommends a system of instituted dialogues and consultations in IAS management.
A focus on the ASEAN region may have to be instituted as the regional organization has taken
steps for regional economic integration. It is expected that freerdradll be instituted in the

ASEAN and the need for cooperation in IAS managemiirie of paramount importance.
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Table3.2. List of relevant legislation to IAS in AFS and BWM.
NATIONAL, REGIONAL LEGISLATION or REGULATION

PD No 600 and revised as PD No. 979 in 1O¥&rine
Pollution
PD No 602 Establishing an Oil Pollution Center at the PCG H

Philippine Clean Water (RA No. 9275)

The Toxic Substances and Hazardous and Nuclear Wates
Control Act of 1990 (RA No. 6969)

Philippine Fisheries Code of 1998 (RA No. 8550) amended a
No. 10654

Wildlife Resources Conservation and Protection Act of 2001 |
No. 9147)

National Integrated Protected Areas Act or NIPAS Act (RA Nt
7546) as amended in RA no. 11038

DENRDA- Palawan Council for Sustainable Development
(PCSD) Administrative Order No. 01

RA No. 11054 Organic Law for the Bangsamoro Autonomous
Region in Muslim Mindanao

Plant Quarantine Decree (PQD) No. 1433

DATE OF EFFECTIVIT

August 18, 1976

December 9,
1976
March 22, 2004
1990
July, 2014
March 19, 2001
July 24, 2017
May 18, 2004

July 23, 2018

June 10, 1978

IN

FORCE

YES

YES

YES
YES

YES

YES

YES

YES

YES

YES

APPLICABLE Tt
BIOFOULING?

YES

NO

NO
NO

YES

YES

YES

NO

YES

NO

APPLICA APPLICABL
E TO IAS?

BLE TO

BWM?

YES

NO

NO
NO

YES

YES

YES

NO

YES

NO

YES

NO

NO
NO

YES

YES

YES

YES

YES

YES
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Table3.3. List of maritime international environmental treaty/conventions/protocols the Philippines has acceded to.

United Nations Convention on the Law of the 1982 YES YES YES YES
Sea (UNCLOS)
United Nations General Assembly Resolution 2015 YES YES YES YES

62/292 development of an international,
legally-binding instrument under the UN
Convention on the Law of the Sea (UNCLOS) ¢
the conservation and sustainable use of marine
biological diversity in areas beyond national
jurisdiction (ABNJ)

Convention on Biological DiversifCBD) 1994 YES YES YES YES
CBD Cartagena Protocol 2007 YES YES YES YES
2001 YES NO NO NO

Marpol 73/78 International Convention for the
Prevention of Pollution on Ships Annex /11 (Oil
and Noxious Subtances)
2001 YES NO NO NO
Marpol 73/78 International Convention for the
Prevention of Pollution on Ships Annex IlI
(Harmful Substances)
Marpol 73/78 International Convention for the 2001 YES NO NO NO
Prevention of Pollution on Ships Annex IV
(Sewage)
London Convention Protocol 72 (Marine 1975 YES NO NO NO
Pollution by Dumping of Waste)
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London Convention Protocol 96 (Marine 2012 YES NO NO NO
Pollution by Dumping of Waste 1996 Protocol)

Anti-Fouling Systems on Ships 2001 (AFS) 2018 YES YES YES YES

Ballast Water Management Convention 2004 2018 YES YES YES YES

Table3.4. Recent development and strategic plans with relevance to IAS management.

PHILIPPINE DEVELOPMENT PLANZZ2D7 2016 YES YES YES YES

National Invasive Species Strategy and Action Plan for the Philippi 2016 YES YES YES YES
20162020

Philippine Biodiversity Strategy and Action Plan (202628) 2015 YES YES YES YES
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Chapter 4

Gaps and capacity needs and reforms in biofouling and ballast
water management

SUMMARY

The Philippines has no ship ballast water and biofouling response and management strategy.
There is also a lack of science capacity in addressing IAS in BWAF&nAspects of BWM and

AFS management are in legislation on marine pollution, biodiversity conservation, national
invasive species strategyprotected areas, maritime industry development plans, and
biosecurity. As the country has a biosecurity framewdrls suggested that a future IAS in AFS
and BWM policy be based on biosecurity management as what can be adapted from New Zealand
and Australian marine biosecurity policies for the maritime industries. The Philippines may also
consider applied responseoficies based on an incident response system and an early detection

response system.

|. CURRENT SCIENCE CAPACITY AND CURRENT INITIATIVES

1. Scientific research
There is a lack of scientific information on marine biological invasion in the Philippiness It
only in 2010 with the first initial assessments of marine 4mtigenous species (MNIS) in the
West Pacific region which includes the Philippines, that a research effort was made on MNIS in
Manila Bay. This was to answer the question if the damagindefdVytilopsis salleihas
established in Manila Bay as it was reported in Singapore. The object of the assessments is to

come up with a baseline for research on ballast water and biofouling
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To answer that question, an intensive effort to have an ecchidiaseline in the South Harbor

was done beginning 2010 and continues to the pregesearchers from the University of the
Philippines (UP), Diliman (UPD), Manila (UPM), Visayas (UPV) and Los Bafos (UPLB) campuses
The baseline studies havesulted in a preliminary list of potential IAS. This has to be replicated

in every international port in the country using a standardized method.

The 2005 Domestic Shipping Development Plan of the Republic of the Philippines (DSDP)
identifies marine envonmental protection priorities which include oil spills and noxious
substanceqJICA and MARINA 200%) section 8.1.3 of the report on marine environmental
protection and safety, the DSDP identifies priorities in marine environmental protection and

maritime security as

[T GSIA2NARAT S a{SI ! NBlFa¢ Ay O2yadzyOiAiAzy o6AilK
Rationalize areas of operations for woodeulled vessels;

1

1

1 Rationalize phaseut of singlehulled tankers;

1 Institutionalize security measures for domestic shippang ports; and
1

Designate an Admiralty Court

None of these priorities have a direct bearing on biofouling and ballast water management
except in the phase out of wooden hull vessels (except bancas and fishing boats) in MARINA MC
190 (2003) which stipulageprotected and partly protected waters in which wooden hull vessels

may operate. The DSDP defines these areas as

SeaArea1 SeaArea 2 SeaArea 3
Five (5) kilometers Five (5) kilometers | Three (3) kilometers
Protected Waters
from shore from shore from shore
Party-protected Waters | Twelve (12) Ten (10) kilometers Six (6) kilometers
kilometers from shore from shore from shore
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Figure 9 DSDP also defines maritime transport sea areas as shown in the following figure

These sea areas are based on tropical cyclone hazard probabilities and possibly be a framework
for assessing biofouling risks in the Philippines. DSDP assessed the freqliatmyestic
shipping in the Philippines and from this and existing port statistics, a risk assessment of possible

translocation of IAS in each port in the Philippines can be estimated.

The Department of Science and Technol&gylippine Council for Indust, Energy, and Emerging
Technology Research and Developm@€IEERD) funded the Ships Ballast Water and Biofouling
Research Program (SAILS) consisting of the Port Ecological Baselines (PORTEC) and the Ballast
Water Management (BWM) projects. PORTEC kas lfunded for the calendar year 2021 and

has begun baselining port ecology and possible IAS in four Philippine International Ports (Manila,

Cebu, Matnog and Davao). BWM will utilize the baseline information from PORTEC to apply
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ballast water treatment telsnologies for the Philippine maritime industry. SAILS is implemented

by the University of the PhilippindsPD, UPM, UPMYhilippine Coast Guard and the MARINA.

SAILS builds upon the decade long studies by the University of the Philippines Marine Fouling
Ecology research on IAS in Manila Bay and will replicate the methods used for three other
international ports and eventually to secondary ports in the Philippirigss will enable a

determination of a safe risk area for Philippine shipping.

[I. ABIOSECURITY ORIENTED PROPOSAL FOR MARITIME INDUSTRY LEGISLATION ON
BIOFOULING AND BALLAST WATER MANAGEMENT AND ITS IMPLEMENTATION

The Philippines accession to the IMf@rine pollution conventions which includes AFS and BWM
will require national and domestic legislation to implement AFS and BWM. This will deal with
marine NIS and IAS.. Certain legislation and programs relating to biodiversity, protected areas,
and fisleries may address certain aspects of AFS and BWM but do not prescribe a specific plan
for addressing the IAS problem. These legislation are not sufficient to address biofouling in all its

aspects for management and IAS control.

The national legislation foAFS and BWM will involve port state agencies such as the Philippine
Coast Guard (PCG). As AFS and BWM are cross sectoral issues these will involve multiple agencies
such as the DENR, DOTr, DOST, DOH, DA and DTI and their respectivesterial agenies

such as D/BFAR, DENEVIB, DENBMB and thdANFRDI. The DOST as the research policy and

promotion ministry of the government has the mandate to fund and promote research

The capacity of the Philippines to implement IAS and BWM is lacking, altasugbntioned in

there are the agencies that can implement aspects of these. The scientific baseline is lacking
although with SAI-BORTEC and SAIB®/M as well as work of the University of the Philippines
Manila Bay Fouling Ecology research team hasestdo provide a preliminary baseline for the
Ports of Manila, Cebu and Davao. To integrate the capacities of the various government agencies

based on their existing mandates and to provide the direction for the AFS and BWM legislation,
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a possible approdcfor AFS and BWM management may take a biosecurity framework. While
there are biosecurity and biosafety policies in the Philippines regarding IAS overseen by the DOST
Biosafety Committee, these are directed towards agriculture and fisheries especially on

genetically modified organisr(i3estura et al. 2021)

1. Biosecurity frameworks

Biosecurity goals have four areas. These are 1) human life and health protection, 2) Protection of
animal life and health, 3) Protection of plant life and health and,. Efvironmental
protection(Action 2007) IAS biosecurity touches all four argaals. As an example, the
Philippine seaweed industry has a biosecurity framework which could be followed for IAS and
BWMMateo et al. 202Q)Pests and diseases, some of whigh fauling organisms. are a major
threat to the seaweed industry which is a major foreign exchange earner that support thousands
of families. Preventing the entry of pests and diseases is imperative as recent outbreaks have
resulted in at least a 4.5% drapproduction. A similar seaweed biosecurity framework has been

proposed for Indones{@&ambey et al. 2020)

Both the Philippines and Indonesian seaweed biosecurity frameworks are constrained by the lack
of baseline scientific information. In aquacultutee Philippines and Indonesia have adopted a
prevention of entry of pests and diseases through quarantine and surveillance of transboundary
movement of aquaculture stocks and commodities. A similar situation will also be present in the
application of 15 biosecurity frameworks in AFS and BWM. The baseline scientific information
is needed in establishing a biosecurity risk framework for IAS and BWM and to determine the

initial biosecurity baseline.

In the case of New Zealand aship biofouling and &llast water management, the biosecurity
policy is to prevent the entry of IAS by sl{ipsorgiades et al. 2020 addition,the New Zealand
32OSNYYSYyld RSTAYSR O2YLX AlFLYyOS a | aOfSIye

defined as no visible mactaofoulers visible on the hull by inspection. This would allow for the
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assessment of fouling risks in accordance to INtBoBling guidelines. Thresholds of acceptable
biofouling were determined. Thiaresholdswere developed to manage species richness and
establishment of allowed taxa while considering practical and feasible implementation. The

thresholds are based on theessels itinerary in New Zealand.

Like in New Zealand, Australian biofouling and biosecurity policy is based in preventing the entry
of pests and IAS and are under the jurisdiction of the Department of Agriculture, Water and the
9Y @A NRY YSy (i dMarine ! Pesi 8tidtkegly Asl pfednised on reducing the risk of IAS
introduction which include an early warning system, a monitoring strategy in at least six
Australian international ports, recording changes to port environments and detecting IAS, regular
assessients of marine pests monitoring, and assessing the potential IAS risks of port

infrastructure developments.

The Australian strategy is based on rapid assessments of port environments using presence
absence counts, environmental DNA methods and remoteaatpd vehicles. The strategy also

envisages the participation of citizen scientists in the monitoring and surveillance of ports.

2. A possible Philippines IAS strategy for the maritime industry

As the Philippines has biosecurity frameworks for agricultund fisheries, IAS and BWM
biosecurity frameworks may be patterned after these as government agencies involved are
familiar with the concept. These are for the prevention of the introduction of IAS by shipping by
pre-border and postorder quarantine procedres and protocols for pogiorder intrusion and

risk management. As an archipelagic country, the risks are large and port baselines are needed
in every Philippines international port. The methods of easily replicated rapid port ecological

surveys will beble to contribute the needed scientific information.
Minimizing biofouling is the strategy taken by New Zealand and Australia because an IAS focused

strategy will be costly and will require much scientific manpower and time requirements. In the

case othe Philippines, documented mollusc IAS in ports in ASEAN siwytilpsis salleis not
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invasive in the Port of Manila. Deciding on the IAS potential of marine NIS requires the
appropriate biological and ecological information and this are only avaifaba few taxa. Since
it is expected that scientific information will be lacking to exactly assess the risks for biofouling,

it is suggested that the precautionary approach be used.

The Philippines biosecurity framework is premised on a precauti@pogoach which is a policy
principle that carries less legal weight as compared to a strict interpretation of the precautionary
principle on which it is based upofThe Rio Declaration: Principle 13he Precautionary
Approach) The 1992 Rio Declarationiritiple 15 also enjoins states to adopt it in their domestic
environmental legislation. The IMO conventions adopt aspects of the precautionary approach
such as the 1996 London Declaration on Animping, the 2004 Ballast Water Management

Convention andhe AntiFouling Systems Convention.

Since the Philippines aims to develop and expand the maritime industry and development
involves environmental risks, the risk management of IAS from biofouling or ballast water release
must be incentivized. A biosecwribrientated antifouling and ballast water legislation will set
standards for préborder and posborder quarantine systems as well as a system for-postler
incursion and management. Risk assessment and management will involve biodiversity
assessmentsgnvironmental matching, biogeographic risk, and spesific risk assessment
strategies as recommended by the IMO Maritime Environmental Protection Committee in
RESOLUTION MEPC.289(71) of 2007. Environmental matching is needed in determinarg wheth
ports in a particular geographic region have similar ecological conditions that will lead to a

possible single risk or safe risk management area.

At present, for AFS and BWM compliance, thegoing effort in the Philippines is on port
ecological baselines which will be required for environmental matching and biogeographic risk
assessment. Specispecific risk assessments are recommended for stisggeecies or species
that have been previously identified as invasive in other areas. When the University of the

Philippines Manila Bay Fouling Ecology research project began in 2009, it assessed the risk of
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Mytilopsis salleas a possible IAS in ManilayBas this mussel was previously confirmed as an

invasive in Hong Kong and Singapore.

While IMO MEPC recommends speegpscific risk assessments, another possibility is fouling
community risk assessments. A fouling community has a particular structuread
biogeographical region. A standardized rapid assessment method such as what was followed in
the Natural Geography shore Areas (NaGISA) program using photographic identification may
be applied(Shirayama 2009)Such an approach will allow for idgdentification of biofoulers

for listing for particular ports. Taxa that cannot be identified can be identified in a laboratory. A
semi quantified index of fouling assessment may be applied based on level of fouling index as
recommended to the State @alifornia, USfDavidson et al. 2014 he California methods are

reliant on photographic identification.

When a possible invasion event happens, the immediate resporgmtainment. This can be
managein an incident command system (ICS). I@Srsmework for organizing and directing-on

site, tactical responses to a particular event or series of eyBatgiel 202Q) ICS provides a
coordinated command structure, information flow, analysis, decisi@aking, communications,

and implementation in an authoritative and standardized manner. ICS has been used in human
health, pandemics, disaster response and risk reduction, terrorist attacks and environmental
hazard events. ICS may utilize an early detectiod rapid response (EDRR) strategy. EDRR
requires rapid ID and confirmation, risk screening, feasibility (of response) screening and

implementation of interventiofReaser et al. 2020)
Regardless of the IAS policy adopted and its implementation frameggrkCS and EDRR, this
has to conform to IMO MEPC agreed recommendations. With the requisite science capacity, the

abovecited policies from New Zealand, Australia and, the United States are premised on a/an

1) Legal and institutionadramework, whichdefines the structure and roles of each agency

or organization IAS response.
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2) Standardized terminology for IAS response and management
3) Operational plan

4) Asset inventory and use plan

5) Budget allocation plan

6) Information accessibility and curation which is kEggonline

7) Decision support

The Philippines port and flag state agencies such as the MARINA and the PCG have to develop
the necessary implementation support capacities and expertise in strong coordination with
government agencies that deal with IAS. TheGPcan expand the capacity of its Marine
Environment Protection Command (MEPCOM) for IAS issues in AFS and BWM. This can be
included in proposed IAS legislation for implementing the BWM and AFS conventions in

Philippine law.
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SUPPLEMENTAL INFORMATION:

Examples oApplying theBiofouling management policy

Legislative framework

Legislative framework What is neededand who will Penalties/Incentives
be impacted

Application of requirements, Kinds of vessels affected e.c

mandatory or proactive passenger, cargo, Ropax,

voluntary Roro, Fishing

Mandatory requirement for | International vessels
vessels to present biofouling
risks
Documentary inspections Civil and criminal penalties
and fines, fees reduction for
long term compliance
Risk securing vessels Inspectors have powers to | Civil and criminal penalties
secure vessels for inspectior and fines, fes reduction for
for a defined length of time ' long term compliance
Risk inspection Power of inspectors to Civil and criminal penalties
physically inspect a vessel and fines
and arrange for deputized
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professional with biofouling
expertise to perform

inspections.
Risk movement of Legal authority to move Civil and criminal penalties
ship/structure vessel for inspection to and fines

another area or port.
Managing moderate risks  If ship did not comply with  Observations and warning fc
the biofouling management compliance
plan and biofouling record
book, and ship does n@ose
a significant biofouling risk,
legislation should include a
warning for compliance.
Unacceptable risk If ship does not comply with | Civil and criminal penalties
requirement, legislation and fines
should include powers to
mitigate the risk. Powers
indudedirectingthe ship to
leave the jurisdiction by the
highest maritime authority.

Burdens, capacitation and cost implications
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Activity

Burden

Science and

technology capacity

Cost impacts/
costfinancing

needed strategies
Pre-arrival risk Reporting forms Fouling community A fee similar to
assessment identification with that applied
appropriate data underthe
management systems. Environmental
Impact
Technical capacitation Assessment
of port state System
authorities and port
servicing personnel
Biofouling Reporting and

management plan and
record book

compliance
assessments

In water inspection

Costs for ship
owner

In water hull cleaning

In hull cleaning
technologies

Costs for ship
owner

Anti-Foulant systems

Environmentally safe
anti-fouling systems.

Likely in the
millions in PhP
per vessel

Feasibility of Implementation
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Activity Resources Responsible Strategic Existing Gap/Financial

needed agency priority  Staff implications
Prearrival risk  Biofouling PCGDABFAR. HIGH PCG Additional
assessment management DOSTPCIEERD MEPCOM personnel
information PPA costs for
management responsible
systems agencies

Research and
development

costs for
Biofouling
management
information
systems
Biofouling Technical PCG, port HIGH PCG Additional
management officers for authorities, port MEPCOM personnel
plan and record PCG and DA  services DABFAR | costs for
book BFAR agencies. DA responsible
BFAR, DENR agencies
BMB
In water Technical PCG, MEDIUM PCG Additional
inspection officers with  commercial hull MEPCOM personnel
PCG servicing costs for
companies responsible
ROV for agencies
inspection
Costs for new
and
automated
technologies
In water hull Technical PCG, MEDIUM PCG Costs for new
cleaning officers with  commercial hull MEPCOM and
PCG servicing automated
companies technologies
ROV for
inspection
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Anti-Foulant
systems

Automated
ship grooming

Development
of
technologies
for in water
hull cleaning
Technical
officers for
PCG and
DENRBMB

PCG
Commercial
providers of AFS

HIGH

Research and
development
of AFS
technologies

PCG

MEPCOM Additional

DENR
EMB,

DOST
PCIEERD

personnel
costsfor
responsible
agencies

Research and
development
costs for AFS
technologies
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APPENDICES

A.

1. LIST OF RATIFIED IMO CONVENTIONS

Ratified Conventions

Title of Convention/Protocol/Agreement

Year of Ratification

1. IMOConvention 48 *
Convention on the International Maritime Organization

2. IMO Amendments 91 *
1991 Amendments to the IMO Convention

3. IMO Amendments 93 *
1993 Amendments to the IMO Convention

4. SOLAS Convention 74
International Convention for th&afety of Life at Sea, 1974, as 1982
amended

5. LOADLINE Convention 66 1969
International Convention on Load Lines, 1966

6. TONNAGE 1969
International Convention on Tonnage Measurement of Ships 1969
1969

7. STCW Convention 78
International Convention on Standards of Training, Certificat 1984
and Watchkeeping for Seafarers, 1978, as amended

8. STP Agreement 71 1974
Special Trade Passenger Ships Agreement, 1971 (STP 197!

9. IMSO Convention 76
Convention on thénternational Mobile Satellite Organization, 1979
as amended

10. INMARSAT OA 76
Operating Agreement on the International Mobile Satellite 1979
Organisation, as amended, amendments 98

11. MARPOL 73/78 (Annex I/Il)
International Convention for th@revention of Pollution From
Ships, 1973 as modified by the Protocol of 1978 relating ther
(Annexes I/11) 2001
A Annex I: Regulations for the Prevention of Pollution by Oil
A Annex II: Regulations for the Control Bbllution by Noxious

Liquid Substances irulk
12. MARPOL 73/78 (Annex IlI) 2001
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A Annex Ill: Prevention of Pollution by Harmful Substances
Carried by Sea in Packaged Form
13. MARPOL 73/78 (Annex IV)
A Annex IV: Prevention of Pollution by Sewage from 2001
Shipg(entered into force 27 September 2003)
14. MARPOL 73/78 (Annex V) 2001
A Annex V: Prevention of Pollution by Garbage from Ships
15. London Convention 72
Convention on the Prevention of Marine Pollution by Dumpin 1975
of Wastes and Other Matter 1972
16. London Convention Protocol 96 Acceded/
1996Protocol to the Convention on the Prevention of Marine| 8 June 2012 (entere(
Pollution by Dumping of Wastes and Other Matter, 1972 into force)
17. CLC Protocol 92
Protocol of 1992 to amend the International Convention on C 1998
Liability for Oil Palition Damage, 1969
18. FUND Protocol 92
Protocol of 1992 to amend the International Convention on tk 1998
Establishment of an International Fund for Compensation for|
Pollution Damage, 1971
19. SUA Convention 88
Convention for theSuppression of Unlawful Acts Against the *
Safety of Maritime Navigation, 1988
20. SUA Protocol 88
Protocolfor the Suppression of Unlawful Acts Against the Sai *
of Fixed Platforms Located on the Continental Shelf, 1988
21. COLREG 72 Acceded/
International Regulations for Preventing Collisions at Sea, 1¢ Philippines
Instrument of
Accession signed 14
March 2013
22. OPRC Acceded
International Convention on Oil Pollution, Preparedness and| 6 February 2014/
Response Cooperation entry into force on
06 May 2014
23. MARPOL Annex VI Instruments of
Protocol of 1997 to Amend the International Convention for t| Accession deposited
Prevention of Pollution from Ships, 1973 as modified by the | to the IMO Secretary
Protocol of 1978 Relating Thereto General on
24 April 2018
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24,

SOLAS PROT 1978
Protocol of 1978 Relating to the International Convention for
the Safety of Life at Sea, 1974, as Amended

Instruments of
Accession deposited
to the IMO Secretary

General on

24 April 2018

25.

Load Line Protocol 88
The Protocol of 1988 Relating to the International Conventio
on Load Lines, 1966

Instruments of
Accession deposited
to the IMO Secretary

General on

24 April 2018

26.

SOLAS PROT 1988
Protocol of 1988 Relating to the International Convention for
the Safety of Life at Sea, 1974, as Amended

Instruments of
Accession deposited
to the IMO Secretary

General on

06 June 2018

27.

AFS 2001
International Convention on the Control of Harmful ARguling
Systems on Ships, 2001

Instruments of
Accession deposited
to the IMO Secretary

General on

06 June 208

28.

BWM Convention
International Convention for the Control and Management of
{KALIAQ . lFftftlad 2FGSNIIFYR {S

Instruments of
Accession depositeq
to the IMO Secretary

General on

06 June 2018

*information of the year of ratification is not available

2. LIST OF PORTS IN THE PHILIPPINES (PHILIPPINE PORTS AUTHORITY STATISTICS)
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A

LIST OF PORTS

MANILA/NORTHERN LUZON

A. PORT MANAGEMENT OFFICE OF NCR NORTH (PMO NCN)

NAME

RORO

| NON-RORO |

REMARKS

BASEPORT

1.

PIER 2

v

PIER 4

v

PIER 6

PIER 8

PIER 10

PIER 12

Nolo AL

PIER 14

8.

Marine Slipway (MSW)

AN IR NI NN TN N BN

TMO - VITAS

PRIVATE PORTS

B. PORT MANAGEMENT OFFICE OF NCR SOUTH (PMO NCS)

NAME

RORO

| NON-RORO |

REMARKS

BASEPORT

1.

PIER 3

PIER 5

PIER 9

PIER 13"

2
3.
4
5

PIER 15

6.

ANCHORAGE/IBW/OBW

AN NN I

TMO -

PASIG RIVER

1.

OTP PASIG BANK — GOV'T
COASTWISE

AN

2.

OTP TERMINAL PASIG BANK —
GOV'T BAY & RIVER

PRIVATE PORTS

Note: “For Rehabhilitation
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MANILA INTERNATIONAL CONTAINER TERMINAL (MICT)
1) Manila International Container Terminal

C. PORT MANAGEMENT OFFICE OF BATAAN/AURORA (PMO BNA)

NAME | RORO | NON-RORO | REMARKS

BASEPORT

1. LAMAO | | v |
TMO - DINGALAN

1. OTP DINGALAN | | v |
TMO - CAPINPIN

1. OTP CAPINPIN | | v |
TMO - CASIGURAN

1. OTP CASIGURAN | [ v |
OTHER GOVERMENT PORT

1. MARIVELES (Anchorage) | | v |

PRIVATE PORTS

D. PORT MANAGEMENT OFFICE OF NORTHERN LUZON (PMO NLZ)

NAME |  RORO NON-RORO | REMARKS

TMO - BATANES _

1. OTP BASCO, BATANES | v |
TMO - CAGAYAN/ISABEL/ILOCOS .

1. OTF APARRI (Anchorage) v

2. OTP CURRIMAQ v

3. OTP CURRIMAQC {Anchorage) v
TMO - PANGASINAN

1. OTP SUAL v

2. OTP SUAL (Anchorage)
OTHER GOVERMENT PORTS
ALAMINOS (Anchorage)

.

BALANGUI {Anchorage)

CABUGAD (Anchorage)
CALAYAN

CLAVERIA
DIMNAPIGUE (Anchorage)

ITBAYAT BATANES PORT

1

2

3

4.

5. CALAYAN (Anchorage)
5]

7

2

9

MACOMNACOMN (Anchorage)

10. MATALVIS
1. PASUGUIN

12. SANCHEZ MIRA

13. SALOMAGUE (Anchorage)

14, SALOMAGUE (Anchorage)

15, STA.CATALIMA

16. SUAL (Anchorage)
17. VALANGA PORT

R R Y RN AR NSRS Y

PRIVATE FPORTS




2.2 SOUTHERN LUZON

A. PORT MANAGEMENT OFFICE OF BATANGAS (PMO BGS)

NAME

RORO

| NON-RORO |

REMARKS

BASEPORT

1. BATANGAS

v

2. BATANGAS PHASE 1

3. BATANGAS PHASE 2

<

4. BATANGAS (Anchorage)

TMO - BAUAN

1. OTP BAUAN

TMO - TABLAS

4. OTP TABLAS

TMO - ROMELON

1. OTP ROMBLON

<

OTHER GOVERMENT PORTS

1. AMBULONG

AZAGRA

AN

CAJIDIOCAN

CALATAGAN

O LN

NASUGBO

6. SAN JUAN

AN IRNEENEENEY N

PRIVATE PORTS

B. PORT MANAGEMENT OFFICE OF BICOL (PMO BCL)

NAME

RORO

MON-RORO |

REMARKS

BASEPORT

1. LEGASFI
TMO - BULAN

v |

1. OTP BULAM

v |

TMO - MATNOG

1. OTP MATNOG

TMO - CAMARINES

1. OTP PASACAO
TMO - PIO DURAN

1. OTP PIO DURAN

TMO - TABACOD

1. OTP TABACO

<,

TMO - CATANDUANES

1. OTPVIRAC

OTHER GOVERMENT PORTS
1. BACACAY

%,

BALATAMN

BOMGALOM
CABUGAOD CATANDUANES
CARAMOAN,CAM SUR

CASTILLA
CALANGCAWAN

CODONM

el b=l B R

. SARCHITORENA
10. JOSE PANGANIBAN
11. LARAP OR CALAMBAYUMGARM

AR RN RS R R RS RN RN
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12. MALOBAGO, RAPU-RAFU
13. NATO

14, PANTAD
15. PILAR
16. RAPU-RAPU

17. RAGAY

18. SAN JOSE,SABANG PORT

19. SAMN JOSE, SABANG TALISAY

PORT

YA Y

20. SAN ANDRES
21. SORSOGON CITY

22. SULA BACACAY ALBAY

23, TAMBAM (Tinambac)

24. TANDOC (Siruma)

A ENEN KNS

PRIVATE PORTS

C. PORT MANAGEMENT OFFICE OF PALAWAN (PMO PLW)

NAME
BEASEPORT

RORO

 NON-RORO |

REMARKS

1. PUERTO PRINCESA

+

v

Z. PUERTO PRIMNCESA{Anchorage)

¥

TMO - BEROOKE'S POINT

1. OTP BROOKE'S POINT

v

TMO - CORON
1. OTP CORON

2. OTP COROMN {Anchorage)

TMO - CULION

1. OTP CULION

TMO - CUYO

1. OTP CUYO

TMO - EL NIDO
1. OTP EL NIDO

OTHER GOVERMENT PORTS

1. LIMINANGCONG
2. NARRA

3. TAYTAY - POBLACION

PRIVATE PORTS
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D. PORT MANAGEMENT OFFICE OF MINDORO (PMO MDO)

NAME

RORO

| NON-RORO |

REMARKS

BASEPORT

1.

CALAPAN

v

v

TMO - LUBANG/TILIK/LOOC

1.

OTP TILIK

v

7

TMO -

PUERTO GALERA

1.

OTP PUERTO GALERA

TMO -

ROXAS

1.

OTP DANGAY ,ROXAS

TMO - SAN JOSE/ABRA DE ILOG

1.

OTP ABRA DE ILOG

2.

OTP SAN JOSE

<

3. OTP SAN JOSE (Anchorage)

<

OTHER GOVERMENT PORTS

1.

BANSUD

BULALACAO

MANSALAY

MAMBURAO

2
3.
4.
5

PINAMALAYAN

NENENENEN

6

SABLAYAN

PRIVATE PORTS

E. PORT MANAGEMENT OFFICE OF MARINDUQUE/QUEZON (PMO MRQ)

NAME

RORO

| NON-RORO |

REMARKS

BASEPORT

1.

LUCENA

v

v

TMO -

BALANACAN

1.

OTP BALANACAN

v

7

TMO -

STA.CRUZ (Buyabod)

1.

OTP STA.CRUZ

OTHER GOVERMENT PORT

1.

CAWIT

PRIVATE PORTS
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F. PORT MANAGEMENT OFFICE OF MASBATE (PMO MSB)

NAME | RORO | NON-RORO | REMARKS
BASEPORT
1. MASBATE | v v |
TMO - TICAO
1. OTP SAN JACINTO | v |
TMO - BURIAS

1. OTP CLAVERIA | |

AN

OTHER GOVERMENT PORTS

1. AROROY v
2. BATUAN v
3. CATAINGAN v
4. CAWAYAN v
5. CALASUCHE (Milagros) v
6. CALUMPANG v
7. DIMASALANG v
8. ESPERANZA v
9. LAGUNDI OR BURGOS PORT v
10. MANDAON v
11. MONREAL v
12. SAN FERNANDO v
13. SAN PASCUAL v

PRIVATE PORTS

2.3  VISAYAS

A. PORT MANAGEMENT OFFICE OF NEGROS ORIENTAL/SIQUIJOR (PMO NOS

NAME | RORO | NON-RORO | REMARKS

BASEPORT

1. DUMAGUETE v v
NAME RORO NON-RORO | REMARK
TMO - LARENA

1. OTP LARENA v | v |
TMO - TANDAYAG

1. OTP TANDAYAG | | v \

TMO - GUIHULNGAN

1. OTP Guihulngan

OTHER GOVERMENT PORTS

1. BULADO v v
2. LAZI v
3. SIBULAN v
4. SIQUIJOR v v
5. TAMBISAN v

PRIVATE PORTS
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B. PORT MANAGEMENT OFFICE OF PANAY GUIMARAS (PMO PNG)

NAME | RORO | NON-RORO | REMARKS

BASEPORT

1. FORT SAN PEDRO v

2. ILOILO RIVER WHARF v

3. ICPC,LOBOC v
TMO - CAPIZ

1. OTP CULASI v | v |
TMO - AKLAN

1. OTP DUMAGUIT | v |
TMO -ILOILO

1. OTP ESTANCIA v v

2. OTP DUMANGAS % v
TMO - GUIMARAS

1. OTP JORDAN % v |
TMO - ANTIQUE

1. OTP SAN JOSE ANTIQUE | | v |
OTHER GOVERMENT PORTS

1. BASIAO,IVISAN v

2. BORACAY v

3. BURUANGA v

4. CATICLAN (Anchorage) v

5. CONCEPCION v

6. LIPATA v

7. NABAS v

8. NEW WASHINGTON v

9. NPC POWER BARGE BO. v

10. SAMBIRAY v

11. SIBUNAG v

PRIVATE PORTS
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C. PORT MANAGEMENT OFFICE OF EASTERN LEYTE/SAMAR (PMO ELS)

NAME | RORO | NON-RORO | REMARKS
BASEPORT
1. TACLOBAN v
NAME RORO NON-RORO | REMARK

TMO - BORONGAN

1. OTP BORONGAN

[~ |

TMO - CALBAYOG

1. OTP CALBAYOG

[~ |

TMO - GUIUAN

1. OTP GUIUAN

TMO - LILOAN

1. OTP LILOAN

TMO - SAN ISIDRO

1. OTP SAN ISIDRO

<

OTHER GOVERMENT PORTS

1. ARTECHE, EASTERN SAMAR

2. BABATNGON
3. BASEY

4. CAPUL ISLAND
5. CARIGARA
6. HOMONHON
7. LAOANG

8. LAPINIG

9. LAS NAVAS
10. LILOAN

11. LLORENTE
12. MANICANI

13. MANGUINO-O

14. QUINAPUNDAN

15. SAN ANTONIO

16. SAN JOSE

17. SAN JUAN (Cabalian)

18. SOGOD

19. SAN RICARDO

20. TOLOSA

21. VICTORIA

NESENENENENENENENENENENENEN EVEN ENENENENES

PRIVATE PORTS
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D. PORT MANAGEMENT OFFICE OF NEGROS
OCCIDENTAL/BACOLOD/BANAGO/BREDCO (PMO NBEB)

NAME | RORO | NON-RORO | REMARKS

BASEPORT

1. BANAGO I | v |
TMO - PULUPANDAN

1. OTP PULUPANDAN v v |
TMO - SAN CARLOS

1. OTP SAN CARLOS v v

2. OTP SAN CARLOS LAYUP v

GOV'T

3. OTP SAN CARLOS (Anchorage) v
TMO - DANAO

1. OTP DANAO [ v v

OTHER GOVERMENT PORTS

1. DAANBANWA

2. LGUPORT - CADIZ

3. LGU PORT - SAGAY

4. PACO BEACH - BEACHING

NENESENEN

5. SALVACION

PRIVATE PORTS

E. PORT MANAGEMENT OFFICE OF WESTERN LEYTE/BILIRAN (PMO WLB)

NAME | RORO \ NON-RORO | REMARKS

BASEPORT

1. ORMOC | v \ v |
TMO - BAYBAY

1. OTP BAYBAY | v \ v |
TMO - HILONGOS

1. OTP HILONGOS | v \ v |
TMO - MAASIN/GUADALUPE/LIMASAWA

1. OTP MAASIN v

2. OTP MAASIN (Tramping) v
TMO - PALOMPON/SAN ISIDRO

1. OTP PALOMPOCN | v \ v |
TMO - ISABEL

1. OTP ISABEL | v |
TMO - NAVAL/MARIPIPI

1. OTP NAVAL v v

<

2. OTP MARIPIPI

OTHER GOVERMENT PORST

1. BATO v

BONTOC

CAIBIRAN (Tramping)

GUADALUPE

ISABEL

o0 AWM

LIMASAWA

NENENENENENEY

7. LIMASAWA (Anchorage)

PRIVATE PORTS




F. PORT MANAGEMENT OFFICE OF BOHOL (PMO BHL)

NAME | RORO | NON-RORO | REMARKS

BASEPORT

1. OTAGBILARAN v v

2. OTAGBILARAN (Anchorage) v
TMO - JAGNA

1. OTP JAGNA [ v [ v |
TMO - TALIBON

1. OTP TALIBON [ v v
TMO - TUBIGON

1. OTP TUBIGON [ v [ v |
TMO - UBAY

1. OTP UBAY [ v [ v |
TMO - GETAFE

1. OTP GETAFE [ v v
TMO - LOON

1. OTP LOON (Catagbacan) | | v |
OTHER GOVERMENT PORST

1. BIEN-UNIDO v

2. CLARIN v

3. TAPAL v
PRIVATE PORTS

24 NORTHERN MINDANAC

A. PORT MANAGEMENT OFFICE OF MISAMIS ORIENTAL/CAGAYAN DE ORO
(PMQ MOC) .
[ NAME | RORO | NON-RORO REMARKS
BASEPORT
1. CAGAYANDE ORO ¥ ¥
2. CAGAYAM DE ORO (Anchorage) "y
TMO - BALINGOAN
_ 1. OTF BALINGOAM | ¥ | *
TMO - CAMIGUIN
1. OTP BENONI [ v [~
TMO - OPOL
1. OTF Opaol
OTHER GOVERMENT PORTS
1. BALBAGON
GUIMSILIBAN
MEDIMNA
MOLUGAN
CUGMAN
| B KIMAYA
| PRIVATE PORTS

AR R

| i) g a1




B. PORT MANAGEMENT OFFICE OF LANAQO DEL NORTE/ILIGAN (PMO LNI)

NAME [ RORO [ NON-RORO | REMARK
BASEPORT

1. ILIGAN v v |
TMO - TUBOD

1. OTP Tubod

PRIVATE PORTS

C. PORT MANAGEMENT OFFICE OF MISAMIS OCCIDENTAL/OZAMIS

(PMO MOZ)
NAME | RORO | NON-RORO | REMARKS

BASEPORT

1. DAIMA v

2. OZAMIZ v v

3. OZAMIZ (Anchorage) v
TMO - JIMENEZ

1. OTP JIMENEZ | | v |
TMO - PLARIDEL

1. OTP PLARIDEL | v | |
OTHER GOVERMENT PORT

1. SAN VICENTE BAJO | | v |

PRIVATE PORTS

D. PORT MANAGEMENT OFFICE OF SURIGAO (PMO SUG)

NAME | RORO | NON-RORO | REMARKS

BASEPORT

1. SURIGAO v v |

TMO - SIARGAO

1. OTP DAPA v v

2. OTP DAPA MUNICIPAL WHARF v

TMO - DINAGAT

1. OTP SAN JOSE v [ v |

TMO - TANDAG

1. OTP TANDAG | [ v |

TMO - LIPATA

1. OTP LIPATA | |

<.

OTHER GOVERMENT PORTS

1. ALBOR

ARAS-ASAN

CANTILAN

DEL CARMEN

DINAGAT

HAYANGABON

LORETO

@ No O WD

MALIMONO

9. STA MONICA

10. NONOC

11. PLACER

NENES RS RN ENEN RS ENENEN RS

12. SOCCORO

PRIVATE PORTS
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E. PORT MANAGEMENT OFFICE OF AGUSAN (PMO AGS)

NAME | RORO | NON-RORO | REMARKS

BASEPORT

1. NASIPIT v v

2. NASIPIT (Anchorage) v
TMO - BUTUAN

1. OTP BUTUAN | | v |
TMO - MASAO

1. OTP MASAQO | | v |
OTHER GOVERMENT PORTS

1. BUTUAN v

2. MASAO v

PRIVATE PORTS

2.5 SOUTHERN MINDANAO

A. PORT MANAGEMENT OFFICE OF SOCSARGEN (PMO SSG)

NAME | RORO | NON-RORO | REMARKS

BASEPORT

1. MAKAR WHARF v v |

TMO - SARANGANI

1. OTP Sarangani

PRIVATE PORTS

B. PORT MANAGEMENT OFFICE OF DAVAO (PMO DVO)

NAME | RORO | NON-RORO | REMARKS

BASEPORT

1. SASA WHARF

DALIAO (Anchorage)

LANAQ (Anchorage)

MACOQO (Anchorage)

PANABO (Anchorage)

o0 0N

STA. ANA (Anchorage)

SNENENENENENEN

7. TIBUNGCO (Anchorage)

TMO - MATI

“

1. OTP MATI WHARF

TMO - BABAK/SAMAL

“

1. OTP BABAK

<

2. OTP MAE WESS

OTHER GOVERMENT PORTS

1. BANAY-BANAY

2. DAVAO FISHPORT

3. PUNTALINAO

NESEYAY

4. SAN ISIDRO

PRIVATE PORTS
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C. PORT MANAGEMENT OFFICE OF ZAMBOANGA (PMO ZBA)

NAME | RORO | NON-RORO | REMARKS

BASEPORT

1. ZAMBOANGA v v |
TMO - ISABELA

1. OTP BASILAN v v |
TMO - ZAMBOANGA DEL SUR

1. OTP PAGADIAN v

2. OTP MARGOSATUBIG v
TMO - ZAMBOANGA SIBUGAY

1. OTP IPIL v

2. OTP MALANGAS

<

OTHER GOVERMENT PORTS

1. CAWIT (Anchorage)

2. MASINLOC (Anchorage)

3. RECODO (Anchorage)

4. SANGALI (Anchorage)

NENENENEN

5. TALISAYAN (Anchorage)

PRIVATE PORTS

D. PORT MANAGEMENT OF ZAMBOANGA DEL NORTE (PMO ZDN)

NAME | RORO | NON-RORO | REMARKS

BASEPORT

1. DAPITAN v | v |
TMO - LILOY

1. OTPLILOY | | v |
TMO - SINDANGAN

1. OTP SINDANGAN | | v |
OTHER GOVERMENT PORTS

1. GALAS v

2. NABILID v

PRIVATE PORTS

E. PORT MANAGEMENT OFFICE OF COTABATO (PMO CBO)

NAME | RORO | NON-RORO | REMARKS
BASEPORT
1. COTABATO | | v |
TMO - SULTAN KUDARAT
1. OTP KALAMANSIG | | v |
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3. MARINA STATISTICAL REPORT FROMQ0D25

Table 1

NUMBER OF OPERATING VESSELS BY TYPE OF SERVICE, TOTAL GRT, AVERAGE GRT AND AVERAGE AGE

TYPE OF SERVICE NUMBER TOTAL GRT AVERAGE GRT AVERAGE
AGE
2018 2019 2018 2019 2018 2019 2018 | 2019
LARGER VESSELS 3,866 3,727 2,632,231.10 2,665,181.20 681.93 71568 21.42| 23.21
817 618 387,103.83 311,172.84 476.14 503.52 19.14 | 18.95
Passenger
Cargo 1,672 1,653 1,719,412.60 1,808,021.30 1,029.59 1,095.11 1991 | 22.20
220 225 285,501.87 286,243.74 1,297.74 1,272.19 19.30 | 20.11
Tanker
Fishing 395 364 82,327.70 99,469.16 208.42 273.27 23.00| 28.83
Others 762 867 157,885.14 160,274.20 207.20 185.07 2646 | 26.53
MOTOR BANCA/BOAT 20,263 | 24,483 255,466.68 294,006.26 12.64 12.03 699 7.00
Passenger 8,122 10,474 52,846.78 64,328.41 6.51 6.14 5.88 5.64
Cargo 1,178 1,515 35,032.31 45,554.78 29.74 30.07 8.39 8.70
Fishing 10,544 11,995 164,778.48 181,029.96 15.69 15.15 7.79 8.09
Others 419 499 2,809.11 3,093.11 6.72 6.21 442 4.69
TOTAL *24,129 28,210 2,887,697.80 2,959,187.50 119.93 105.08 9.22 9.15
*Revised the data in 2018 MARINA Statistical Report
Table 2
NUMBER, GRT AND AVERAGE AGE OF VESSELS APPROVED FOR IMPORTATION BY TYPE OF SERVICE
TYPE OF NUMBER GRT AVERAGE AGE
SERVICE
2015 | 2016 | 2017 | 2018 | 2019 | 2015 2016 2017 2018 2019 | 2015 | 2016 | 2017 | 2018 | 2019
PHSSEI‘IQE[ 18 29 17 22 22 34,980.06 72,367.60 13,545.51 21,403.00 24,468.70 18 19 15 10 [
/RORO
96 80 66 38 39 | 152,723.48 | 153,991.74 | 132,536.00 | 12240200 68,342.00 17 18 18 15 11
Cargo
Tanker 5 12 3 1 3 14,430.00 27,627.00 14,575.00 29,877.00 4,936.00 2 3 5 ] 9
Tugboat 23 26 32 32 18 5,238.20 5. 71548 5,894.68 6,658.83 4,999.24 28 26 31 29 30
28 22 11 21 12 21152620 2356220 3,446.00 16,048.87 17,565.20 3 4 12 13 7
Barge
S 21 20 b 8 17 9,313.00 11,971.77 1,519.00 1,635.15 11,406.92 29 27 30 27 5
Fishing Vessel
177 236 239 102 113 29,866.00 19,115.77 13,265.00 15,076.54 T,655.70 1 1 ] [ B
Others
TOTAL 368 425 374 224 224 | 329,076.94 | 314,351.56 | 191,381.59 | 213,101.39 | 139,373.76 15 14 18 15 14
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Table 3

ACQUISITION COST OF VESSELS APPROVED FOR IMPORTATION BY TYPE OF SERVICE

TOTAL COST (in US §)

TYPE OF SERVICE
2015 2016 2017 2018 2019
Passenger 75,062,559.11 34,904,458.85 67,004,281.77 82,056,360.00 72,664,500.00
/RORO
Cargo 75,767,146.75 83,083,790.00 60,589,925.00 44,857,432.90 70,687,666.97
Tanker 66,004,800.00 24,521,500.00 29,400,000.00 3,304,408.00 44,400.00
Tugboat 9,165,988.44 16,284,546.00 14,127,020.20 7,617,419.56 9,435,975.55
Barge 16,983,486.28 4,404,650.00 18,381,823.00 96,907,571.56 27,067,174.78
Fishing Vessel 12,215,199.13 2,501,407.00 8,928,320.00 73,419,533.00 4,107,980.75
Others 5,688,816.70 1,320,983.99 19,983,011.59 2,386,509.26 12,612,273.76
TOTAL 260,887,996.41 167,021,335.84 218,414,381.56 310,549,234 .29 196,619,971.81
Table 4
NUMBER, GRT AND AVERAGE AGE OF VESSELS APPROVED FOR BAREBOAT CHARTERING BY TYPE OF
SERVICE
TYPE OF NUMEBER TONNAGES (GRT) AVERAGE AGE
SERVICE
2015 | 2016 | 2017 [ 2018 | 2019 2015 2016 2017 2018 2019 2015 | 2016 | 2017 | 2018 | 2018
Passenger - 3 1 1 - 336.00 172,00 192.00 - -2 -] 18 -
/RORO
4 2 3 5 12,027.00 11,761.00 | 13.875.00 | 20,696.00 3 23 26 9
Cargo
Tanker 1 1 - 2,767.00 - | 3,.490.00 - - 10 - 18 -
Tugboat - - - - - - - 3,161.00 - - - - 7
Barge - 1 z 1 1,132.00 3,270.00 398.00 2,570.00 10 ] 2 9
Fishing Vessel - - - - - - - - -
Others 3 1 - - 3,556.00 491.00 - - - 12 37 - - -
2 5 ] 5 8 ( 18,350.00 | 1950.00 | 18,693.00 | 14.466.00 | 26,427.00 9 23 16 14 B
TOTAL

The MARINA issues authority to acquire vessels through bareboat chartering by virtue of Memorandum Circular Mo. 104 which seeks to implemeant the
present policy of the government to liberalize vessel acquisitions. Vessels of any type, which are not wooden-hulled, (except in the case of local
construction) shall be allowed for acquisition under said Circular.
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Table 5
NUMBER OF ISSUED/RE-ISSUED CERTIFICATE OF OWNERSHIP/CERTIFICATE OF PHILIPPINE REGISTRY

Year CERTIFICATE OF OWNERSHIP CERTIFICATE OF PHILIPPINE REGISTRY
Total Central Office [ Regional Office Total Central Office Regional Office
2015 4,606 481 4,125 4,914 462 4,452
2016 6,838 301 6,537 7,853 321 7,632
2017 5,269 568 4,701 5,890 597 5,293
2018 6,407 356 6,051 7,101 377 6,724
2019 5,156 388 4,768 6,867 406 6,461

The MARINA issues Certificate of Philippine Registry (CPR) and Certificate of Ownership (CO) pursuant to MARINA CIRCULAR No. 2013-02 which
provides that all ships of domestic ownership plying the Philippine waters, regardless of size and utilization must be properly registered and issued a
CPR and CO.

Source documents: Issued Certificate of Philippine Registry and Certificate of Ownership

Table 6
LICENSES/PERMITS/CERTIFICATES ISSUED/ RE-ISSUED

License/Permit/Certificate 2015 2016 2017 2018 2019
Coastwise License (CWL) 3,074 3925 4160 4 878 5022
Bay and River License (BRL) 3,250 &,103 4,762 5,066 6,745
Pleasure Yacht License (PYL) 214 291 216 204 329
Commercial Yacht License (CYL) 3] 1 a 1]
Special Permit (SP) to Navigate 09 1,541 1,469 1,546 1,701
Examption Parmit 1,726 1,736 1,530 1,980 1,799
Minimurm Safe Manning Cerificate 13,678 18,268 16,325 18,780 21,265
Dispensaticn Permit 3 62 29 59 59
Passenger Ship Safety Certificate (PSSC) 6,102 9,324 8,131 8,642 10,865
Cargo Ship Safatly Certificate (CSSC) 3083 3,541 3,511 4,015 4,047
Cargo Ship Safely Construclion (CSSCC) 302 429 390 415 416
Cargo Ship Safety Equipment (CSSEC) 258 356 an 389 392
High Speed Craft Safety Certificate (HSCSCC) [ 0 11 2 3
Fishing Wessel Safety Certificate (FWVSC) 6,163 7002 7.269 8,372 8,306
Certificate of Fitness 50 i3] 0 79 99

All Philippine-registered ships regardless of hull construction operating in the Philippine waters, including but not limited to fishing vessels,
shall be required to secure the applicable ship safety-related certificates as provided in the S5SI8 and in the herein Circular prior to operation.
MARINA issues safety certificates pursuant to MC 2015-12, 2012-06, 2011-02,110,138, 205 and 203.
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Table 7
DELETION OF VESSEL FROM THE PHILIPPINE REGISTRY

YEAR | CO MRO | MRO | MRO | MRO | MRO | MRO | MRO | MRO | MRO | MRO MRO | TOTAL
182 v v Vi Vil viil X X X1 X Xm
2015 | 72 11 17 21 16 30 5 0 9 3 3 - 187
2016 | 8 8 8 14 31 4 11 0 5 1 5 16 111
2017 | 12 14 6 23 6 9 4 0 36 9 8 13 140
2018 | 10 25 6 16 1 10 24 1 15 8 9 27 152
2019 | 19 19 7 19 38 31 2 63 8 10 216
TOTAL | 121 7 44 93 54 91 75 3 128 21 33 -1 806

Source of document: Deletion Certificate

Table 8
NUMBER OF ISSUED CERTIFICATE OF COMPLIANCE (COC)

YEAR COC ISSUED UNDER COC ISSUED COC ISSUED
MC 65/65-A UNDER MC 134 UNDER MC 72

2015 849 2,007 72

2016 947 3,083 37

2017 921 3,478 40

2018 1,456 4,047 90

2019 1,281 4.376 82

MC 65/65A/ MC 134

All owners/operators of interisland passenger service who are holders of Certificate of Public Convenience (CPC)Provisional
Authority (PA)/Special Pemmit (SP) are required to observe the minimum service standards for passenger accommodation.

MC 72

The MC prescribes all passenger/passenger-cargo vessels 250 GRT and above to implement the showing of the 10-minute
film on the safety/health/sanitation features of a vessel.
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;I-Eaﬁbl:leE%} ACCREDITATION OF DOMESTIC SHIPPING COMPANIES / ENTITIES
Number of Issued Accreditation
YEAR
under MC 2006-03 under MC 186
2015 973 90
2016 1,283 60
2017 1.446 69
2018 1,433 51
2019 2,319 74

Source: Domestic Shipping Service /Maritime Regional Office (D55/MRO)

Under MC 2006-003, the MARINA accredits shipping companies/entities involved in domeslic shipping operations in
order to prevent the proliferation of incompetent, ineflicient, unreliable and fly-by-night operators. It is also intended
to foster standards for domestic shipping operations to protect public interest. Accreditation is a pre-requisite prior
to grant of permits, licenses or authority to operate. The validity of accreditation is for a period of three (3) years and
renewable for the same length of validity.

Accraditation under MC 186 aims to promote the growth and development of martime-related activities in order to

contribute to the country's economic progress. Validity of accreditation is also three (3) years and renewable for
sarme period.

Table 10
NUMBER OF ISSUED ENDORSEMENTS FOR AVAILMENT OF INCENTIVES

ISSUED ENDORSEMENTS PER TYPE OF INCENTIVE
YEAR T Vesdietae T | | Bormhocfor cavat |

Vessel tax free Exemption from payment

importation VAT Examplion c;;xggi;?m of custom duties and taxes
2015 11 2 2 0
2016 9 1 4 0
2017 6 4 1 0
2018 15 53 6 1
2019 11 81 10 19

Revised Implementing Rules and Regulations (R-IRR) is promulgated pursuant to Republic Act No. 9295 otherwise known
as the Domestic Shipping Development Act of 2004. It is prescribed to carry out the policy of the State such as to provide
necessary assistance and incentives for the continued growth of the Philippine domestic merchant fleet. Investment
incentives ensures the continued viability of domestic shipping industry, and to encourage investments in the domestic
shipping industry.
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Table 11

Franchising Issuances

Pursuant to 2014 amendments lo the Revised Rules and Regulations Implementing Republic Act No. 9295, MARINA issues Authority to operate

lo domestic shipping operators 1o be able (o engage in domestic shipping.

Table 12
INTERNATIONAL SAFETY MANAGEMENT (ISM) SAFETY MANAGEMENT CERTIFICATE
(SMC) / DOCUMENT OF COMPLIANCE (DOC) ISSUED

YEAR | ISSUANCES | RENEWAL | AMENDMENT | EXEMPTION DECISION FOR ISSUANCE/EXT
OF CPC OF CPC OF CPC FROM SALE AND ENSION OF

ISSUANCE OF TRANSFER SPECIAL

CPC PERMIT
2015 383 256 445 72 226 1,610
2016 584 230 561 83 284 2,158
2017 786 218 518 59 226 1,797
2018 688 217 655 54 315 2,305
2019 1,709 355 679 49 403 2,120

YEAR ISM SMC ISM DOC
2015 578 78
20186 428 162
2017 603 174
2018 570 188
2019 361 100

MC 143 — Rules and Regulations fto implement the International Safety Management (ISM) Code in Domestic Shipping

The Circular was issued to foster a culture of safety and environmental protection in domestic shipping operations, whereby affected

companies and ships shall:
Provide safe practices in ship operation and safe working environment;
Establizh safeguards against all identified risks; and

1.
2.

3.

Continuously improve safely management skills of personnel ashore and aboard ships, to include preparing for emergencies

related both to safety and environmental protection.

Document of Compliance (DOC) means the document issued to a company complying with the requirements of the ISM Code.
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Table 13
NATIONAL SAFETY MANAGEMENT (NSM) SAFETY MANAGEMENT CERTIFICATE (SMC) /
DOCUMENT OF COMPLIANCE (DOC) ISSUED

YEAR NSM SMC NSM DOC
2015 187 83
2016 108 42
2017 . 60 _ 15
2018 61 18
2019 19 3

MC 158 - Adoption of a National Safety Management Code and providing rules and regulations for its implementation in the Domestic shipping

This Circular was issued for the following reasons:
1. To foster safety culture in domestic shipping operations by institutionalizing the adoption, implementation and maintenance of a Safaty
Management System (SMS3) by shipping companies, designed to ensure personnel competence in every aspect of ship operations.
2. To enable companies to achieve and maintain high standards of safety and marine environment protecticn
3. To ensure compliance with mandatory rules and regulations, codes and standards governing safety and environment protection

Document of Compliance (DOC) refers to the document issued to a company that complies with the requirements of the National Safety
Management Code.

Safety Management Certificates (SMC) refers to the document issued to a ship, which signifies that the Company and its shipboard
management operate in accordance with the approved SMS.

Table 14
AUDITS UNDERTAKEN RELATIVE TO INTERNATIONAL SAFETY MANAGEMENT (ISM) /
NATIONAL SAFETY MANAGEMENT (NSM)

ISM (143) NSM (159)
YEAR
COMPANY AUDIT SHIP AUDIT COMPANY AUDIT SHIP AUDIT
2015 a7 242 63 128
2016 132 323 126 162
2017 205 455 28 81
2018 158 360 15 16
2019 224 436 8 5
MC 143 - Rules and Regulations to MC 152 - Adoption of a National Safety Management Code and providing rules and regulations for its
implement the Infernational Safety implementation in the Domesitic shipping
Managemenit(ISM] Code in Domestic
Shipping This Circular shall apply to the following steel'wooden hulled ships, whenever operating in Philippine waters:
This MC was issued to ensure safely and ¢ Al passenger-carmying ships not required to be classed;
enviranmental protection in domestic shipping *  Tankers not required o be classed;
SEP':;ZT:T‘R which shall cover the following *  Bulk Carriers nol required to ba classed;
. F'aslsanger High Spesd Crafts * (iher cargo Ships not required to be classed;
*  Passenger-carrying ships required 1o be = Tug boats, whenever pulling/pushing non-propelled tanker barges carrying oil products,

classed and those currently classed

Exempted are the following :
* Ol Tankers, Chemical Tankers and

Gas Carrlers 500 gross tons and *  Vessels covered by Memorandum Clrcular Mo, 143
abowe * fishing boats;
* Bulk Carmers 500 gross tons and # non-propelled barges;

above and requirad io be classad. . .
s sailing ships;
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Tahle 15

MARITIME ACCIDENTS INVESTIGATED BY MARINA

BY TYPE OF ACCIDENT

NUMBER OF VESSELS
TYPE OF ACCIDENT
2016 2017 2018 2019

Grounding 20 12 36 50
Loss Of Control 0 1 5 1
Hull Failure 3 0 1 1
Listing/Capsizing 6 5 " 19
Damage To Ship Or Equip 2 10 25 23
Collision 2 5 10 6
Contact/Allision/Ramming 3 1 12 14
Flooding 1 0 3 0
Fire/Explosion 1 4 6 12
Others 5 10 43 22

TOTAL 43 48 182 148

Source: MARINA Enforcamen Servios
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Table 16
MARITIME ACCIDENTS INVESTIGATED BY MARINA

BY AREA OF JURISDICTION

Source: MARINA Enforcement Service

Table 17

AREA OF JURISDICTION 2016 2017 2018 2019
Central Office 2 ] a8 2
MRO | & I 1 4 4 8
MRO IV 17 10 19 28
MRO W 1 1 11 16
MR VI 1 1 23 23
MR VI 1 4 71 26
MR VI 3 7 20 16
MREO X 1 1 0 7
MRO X 1 4 15 G
MRO XI 4 1 2 3
MRO X1 0 G 4 3
MRS X1 1 8 16 12

TOTAL 43 48 152 148

MARITIME ACCIDENTS INVESTIGATED BY MARINA

BY INCIDENT CLASSIFICATION

VERY
TOTALNUMBEROF | g¢erious | SERIOUS

YEAR | ACCIDENTS/INCIDENTS pociDEnTs | ACCIDENTS | OTHERS

43 ' 5 33 5
2016 .

2017 48 g 34 5]
2018 152 Ch 89 32
2019 148 23 57 28
TOTAL 391 67 253 71

Source: MARIMNA Enforcement Service
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Table 18
CARGO AND PASSENGER STATISTICS

CARGO THROUGHPUT (in metric tons)

PASSENGER TRAFFIC
DOMESTIC FOREIGN
YEAR
INWARD | OUTWARD TOTAL IMPORT EXPORT TOTAL DISEMBARKED | EMBARKED |(Cruise Ships TOTAL
Passengers
2mM5 48,953 410 37.320,037 BE.2T3.447 73,215,849 46,414,955 119,630,808 31,390,804 29,763,956 M/A 61,154,760
2016 53,957 437 41.368,117 95,325,554 84,716,268 66,052,343 151,668,611 35,560,702 33,273.975 MN/A 68,843,677
2017 | 581847862 | 44348750 | 102,533 512 89,029,196 | 62,506,609 151,535,805 37,090,295 | 34,910,926 50725 | 72,051,946
2018 | 50574420 | 45815751 | 105390180 | 100,793,335 | 54760057 155,563,202 39,207,414 | 37,049,608 451,063 | 76,798,175
2019 57,862,053 46,566,300 104,428 354 100,298176 61,680,679 161,988,855 42,308,684 41,198,946 213,765 83,721,395
Table 19
NUMBER OF SHIPCALLS
YEAR DOMESTIC FOREIGN TOTAL TOTAL NUMBER OF SHIPCALLS
2015 375,642 10,065 385,707 — 03,008
. —— 268,435
SO0.000 432 367 445,263
2018 420,115 12,252 432 367 185,707
00,000
2017 434 380 11,883 446,263 300,000
200,000
2018 457,048 11,391 468,430 100,000
i
2019 491,836 11,262 503,098 2015 o 2017 2018 2019

Source: Philipging Paorls Aulharily | PPA)
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Table 1

ACCREDITED OVERSEAS SHIPPING COMPANIES

ACCREDITED COMPANIES ACCREDITED COMPANIES

T UNDER MC 181 UNDER MC 186

NUMBER TOTAL PAID-UP NUMBER TOTAL PAID-UP
CAPITALIZATION (PhP) CAPITALIZATION (PhP)

2015 65 1,532,923,864.00 475 3,154,921,570.65
2016 64 1.521,517.824.00 466 3,270.650,406.38
2017 61 2,179,495 ,424.00 487 _ 4,091,039,702.03
2018 62 2,445 899,000.00 501 4,673,476,703.41
2019 61 2,567,513,900.00 516 8.313,024,797.18

For Memorandum Circular Mo, 181, the MARINA registers/aceredits shipping companies which shall register ships in the Philippines and
operate the same in international waters. The validity of accreditation is three (3) years and renewable for the same period length.

On the other hand, accreditation under MC 186 aims to promote the growth and development of martime-related activities in order to
contribute to the country’s economic progress. The validity of accreditation is also three (3) years and renewable for same period length.

Source document is the MARINA Cerificate of Accreditation,

Table 2

PHILIPPINE-REGISTERED OVERSEAS FLEET, BY MODE OF ACQUISITION

| Owned | Bareboat Chartered TOTAL
Year T

| Number GRT DWT | Number GRT DWT Number GRT DWT
2018 1 4.023. 6,503 117 - 2,824,404 4,850,206 118 2,828 132 | 4,885,709
2016 1 4.028 6,503 118 | 2,675,983 4,492 351 119 2,680,011 4. 498 854
2017 2 . E,D?S. 6,503 - 114 - 2,343,146 3,821,468 116 2,351,219 3,827,971
2018 2 | 33,922 0 - 101 | 2,046,646 3,337,826 103 2,080,568 | 3,337,826
2019 3 60,332 27,315 110 | 2,600,140 | 4,378,594 113 2,660,472 | 4,405,909

Number of

Philippine Registered Overseas Fleet

112

103

118 1149
120 116
115
110
. '
o0
2015 2016 2017 2

018

2013
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Table 3

NUMBER OF OVERSEAS OPERATING FLEET BY TYPE OF SERVICE

NUMBER
TYPE OF SERVICE
2015 2016 2017 2018 2019
General Cargo 26 27 29 24 23
Bulk Carrier 64 63 56 53 70
Tanker 15 17 20 20 19
Roll-On Roll-Off - - - - -
Livestock Carrier 8 7 6 4 -
Container/GC - - - - -
Dry Cargo 1 1 - - -
Wood Chip Carrier - - - - -
Container Carrier 2 2 2 - -
Car/vehicle Carrier - - - - -
Multi-Purpose/Dry Cargo 2 2 2 1 -
Chip Carrier - - - - -
Cable Layer - - 1 1 1
—________________________ _____|
TOTAL 118 119 116 103 113
Source: MARINA/OSS
Table 4
TONNAGES OF OVERSEAS OPERATING FLEET BY TYPE OF SERVICE
! TONNAGES
TYPE OF
SERVICE GRT DWT
2015 2016 2017 2018 2019 2015 2016 2017 2018 2019
General 266,500.00 277,254.00 286,428.00 247,496.00 233,699.00 374,118.30 386,618.30 397,200.30 343,954.30 327,757.30
Cargo
Bulk Carrier 2,238,224.00 | 1,985,554.00 | 1,585,976.00 | 1,449,862.00 | 2,089,663.00 | 4,020,852.60 | 3,476,445.60 | 2,703,735.42 | 2,445,110.82 | 3,566,169.82
Tanker 197,603.00 294,281.00 353,089.00 340,172.00 327,653.00 330,883.00 497,683.00 591,683.00 517,183.00 505,139.00
Multi- N B B - - B - -
Purpose -
Carrier
Roll-On Roll- - - - - -
Off
Livestock 39,634.00 36,451.00 33,726.00 27,212.00 - 27,091.00 25,343.00 22,248.00 16,547.00
Carrier
Car Carrier - - - - -
Container/GC - - - - -
Passenger - - - - - _
Dry Cargo 4,028.00 4,028.00 - - 6,503.00 6,503.00
Wood Chip - - - - - -
Carrier
Container 69,899.00 69,899.00 69,899.00 - - 89,367.00 89,367.00 89,367.00
Carrier
Car/Vehicle - - - - -
Carrier
Multi- -
Purpose/Dry 12,544.00 12,544.00 12,544.00 6,269.00 16,894.63 16,894.63 16,894.63 8,188.63
Cargo
Chip Carrier - - - - - - - B
Cable Layer - 9,557.00 9,557.00 9,557.00 - - 6,843.00 6,843.00 2,867.00
TOTAL 2,828,432.00 | 2,680,011.00 | 2,351,219.00 | 2,080,568.00 | 2,660,472.00 | 4,865,709.53 | 4,498,854.53 | 3,827,971.35 | 3,337,826.75 | 4,405,909.12

Source: MARINA/OSS
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Table 5

AVERAGE AGE OF OVERSEAS OPERATING FLEET BY TYPE OF SERVICE

AVERAGE AGE
TYPE OF SERVICE
2015 2016 2017 2018 2019

General Cargo 7 7 8 8 8
Bulk Carrier 5 4 4 5 4
Tanker 4 3 4 5 5
Multi-Purpose Carrier - - - - K
Roll-On Roll-Off - - - -
Livestock Carrier 20 20 19 20 -
Container/GC - - - R
Dry Cargo 32 33 - -
Wood Chip Carrier - - - - R
Container Carrier 6 7 8 - R
Car/vehicle Carrier - - - - R
Multi-Purpose/Dry Cargo 18 19 20 19 -
Chip Carrier - - - - R
Cable Layer - - 18 19 20

AVERAGE 7 6 7 6 5

Source: MARINA/OSS

Table 6

NUMBER OF CERTIFICATE OF OWNERSHIP (CO)/CERTIFICATE OF PHILIPPINE REGISTRY (CPR) ISSUED

Source: MARINA/OSS

YEAR CERTIFICATE OF OWNERSHIP CERTIFICATE OF PHILIPPINE REGISTRY
NEW EXISTING NEW RENEWAL

2015 0 0 25 8

2016 0 0 19 17

2017 1 0 14 0

2018 1 0 5 22

2019 2 0 25 25

Memorandum Circular No. 182, as amended by MC 2015-01, provides the rules in the acquisition of ships under Presidential Decree (PD) 760, as amended,
and the Implementing Rules under Chapter XV of the 1997 Philippine Merchant Marine Rules and Regulations (PMMRR) on Registration, Documentation and

Licensing of Ships for International Voyage.

Source documents are the Certificate of Philippine Registry and the Certificate of Ownership.
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Table 8
NUMBER AND TONNAGE OF VESSELS DELETED

BY TYPE OF SERVICE
TYPE OF SERVICE 2015 2016 2017 2018 2019
Number GRT Number GRT Number GRT Number GRT Number GRT

General Cargo 5| 85,151 1 7,463 1 15,349 5 38,932 4 40,690
Bulk Carrier 13 | 361,445 13 | 579,795 13 | 561,368 7| 225,139 4 78,929
Multi-Purpose Dry Cargo 1 5,519 - - - - 1 6,275 1 6,269
Livestock Carrier 1 3,183 1 2,725 1 1,762 4 27,212
Wood Chip/Chip Carrier - - - - - - - - - -
Vehicle Carrier 1 45,796 - - - - -
Product Tanker - - - - - - 1 42,794 2 24,190
Chemical Tanker 1 4,045 2 23,122 2 54,365 - -
Container Carrier - - - - - 2 69,899
Roll On — Roll Off 1 6,788 - - - - - - - -

TOTAL 22 | 490,809 17 | 613,563 17 | 633,807 17 | 384,801 15 177,290

Source: MARINA/OSS

Number of Deleted Vessels
Source document is the Deletion Certificate.
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Table 9.1
TOP TEN (10) SHIPPING COMPANIES BY TONNAGES
As of December 2019

COMPANY NAME TOTAL GRT
1. | ST. VINCENT SHIFPING, INC. 474,698.00
2. | SEAFARER'S SHIPPING, INC. 448,517.00
3. | SEA QUEEN SHIPPING, CORP. 388,224.00
4. | SAGANA SHIFPING, INC. 317,379.00
5. | VICTORIA SHIF MANAGEMENT, INC. 259,548.00
6. | FILSCAN SHIPPING, INC. 170,890.00
7. | VINTEX SHIPPING FHILS, CORP. 101,281.00
8. ‘;.;IéILNG INTERMNATIONAL CARRIERS, 88.501.00
9. | AMETHYST SHIPPING, CORP. 80,725.00
10. | INDUSTRY MOVERS, CORP. 30,455.00

- |
Source: MARINAMDES




Table 9.2

TOP TEN (10) SHIPPING COMPANIES BY TONNAGES
As of December 2018

COMPANY NAME TOTAL GRT
1. | SAGANA SHIPPING, INC. 280,619.00
2. | SEAFARERS SHIPPING, INC. 265,416.00
3. | SEA QUEEN SHIPPING CORP. 260,516.00
4. | VICTORIA SHIP MANAGEMENT, INC. 259,548.00
5. FILSCAN SHIPPING, INC. 170,890.00
6. | ST. VINCENT SHIPPING, INC. 142,566.00
7 VIKING INTERNATIONAL CARRIERS, 138.644.00
INC.
8. | VINTEX SHIPPING PHILS. CORP. 101,281.00
9. | AMETHYST SHIPPING CO. 80,725.00
10. | SINABANALI SHIPPING INC. 26,220.00

Source: MARINA/OSS
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Shipbuilding and Shiprepair Sector

Table1 ISSUED ACCREDITATION OF MARINE SURVEYING COMPANIES

Table2 LICEMSED SESR ENTITIES BY REGION AND CATEGORY

Table3d WORKERS EMPLOYED BY CATEGORY OF LICENSED SESR ENTITIES
Tabled4  TOP EIGHT (8) LICENSED SBSR ENTITIES BY PAID-UP CAPITALIZATION
Table5 NUMBER AND GRT OF LOCALLY COMNSTRUCTED VESSELS

Tabled NUMEBER OF VESSELS ISSUED WAIVER UNDER PD 1221

Table 7 NUMEBER AND AMOUNT OF ISSUED VAT EXEMPTION ON IMPORTATION UNDER RA
G2as

Table 1
ISSUED ACCREDITATION OF MARINE SURVEYING COMPANIES

YEAR NUMBER
2019 _ 7
2018 12
2017 _ 11
2016 , 8
2015 10

Source: MARINA/SRO

MC 108

The guidelines under MC 108 shall govern the accreditation of marine surveying
companies and entities. Accreditation shall serve as a prerequisite fo the grant of
parmits, licenses, authorities and incentives pertaining o marine surveying.

Source decument is the Cerificate of Accreditation
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