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PREFACE

The primary objective of the Global Environment Facility/United Nations
Development Programme,/ International Maritime Organization Regional Programme
for the Prevention and Management of Marine Pollution in the East Asian Seas (MIP-
EAS) is to support the efforts of the 11 participaling governments in the East Asian
region to prevent and manage marine pollution at the national and subregional levels
on a long-term and self-reliant bases, The Programme framework is built upon
innovative and effective schemes for marine pollution management, technical assistance
in the most strategic marine sector of the region, and provision of opportunities to
attract other agencies and the private sector for funding and invesiment, The
Programme has a two-pronged strategy -- achieving regional cooperation and
sustainability and capacity-building, The more specific strategies to attain its objective

are:

. Develop and demonstrate workable models on marine pollution reduction/
prevention and risk management.

. Assist countries in developing the necessary legislation and technical
capability to implement international conventions relating to marinw
pollution,

. Strengthen institutional capacity to manage pollution programs.

. Develop regional network of stations for marine pollution programs.

¢ Promote public awareness on and participation in the abatement of marine
pollution.

. Facilitate standardization and intercalibration of sampling and analytical

techniques and environmental impact assessment procedures.

. Promote sustainable financing for activities requiring long-term
conunitments,

One of the Programme's activities in articulating the above strategies is the
establishment of demonstration projects. The Batangas Bay Region, located in the
southern part of Batangas Province in southwestern Luzon, Philippines, is one of the
three demonstration sites of the MPP-EAS, The Batangas Bay Region comprises four
coastal m unicipalities, one island Tl'llIl'IiCipﬂ“i}’, and nine interior munijcipalities whaose
catchment areas drain into the Batangas Bay.

The bay region is in the throes of industrialization, currently engaged in capital-
intensive activities, like the construction of an international port for transhipment of
raw and finished products, establishment of more industries along the bay coast, and
settlement expansion amidst a provincial population growth rate of 2.38 percent
annually, Certainly, the economic and environmental implications of these
developments ave clear; and now is the time to come up with mitigative measures to
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cushion and control their adverse impacts while the problems are not yet severe as
well as ensure the long-term sustamability of planned socioeconomic activities.

The Batangas Bay Demonstration Project (BBIDP) adopts the integrated coastal
management (ICM) approach in addressing the effects and potential consequences of
socioeconamic activities inthe bay region, particu |m'I},' onmarine pollution. Specifically,
it aims to demonstrate how [CM can be applied to (a) prevent and manage land-based
puilutiﬂn SOUTCES 117 A1 Aread n‘u_wing~ towards ]ma\-'j.-' imdustrialization: (1x) encourage
lhe active participation of industries with the city/ municipal and provincial
governments to minimize pollution risks from existing economic activities and future
developments; and (¢} involve nongovernment organizations as strong partmers in the
protection of the coastal and warine environments.

This Coastal Environment Profile of the Batangas Bay Region is one of BBDIs
initial oulputs. It is a synthesis of available information provided by or acquired from
various government agencies, institutions, and groups within and outside the bay
region.  Various individuals, groups, agencies, and institutions provided valualble
information not only during the data-collection phase but also in refining the draft
versions of this profile, im‘.]udt’ng the workshop held in December 14-15 1994, in
Batangas City. The protile represents the assessment made by a team af
multidisciplinary experts on the environmental and socioeconomic status of the
Batangas Bay Region, including its institutional and legal characteristics from a
multidimensional perspective. The purpose of this profile is not simply to characterize
the bay region and its myriad aclivities but also to identify critical management issues
affecting or will affect it including siymificant data gaps which could shed turther
light on the identified management issues. From there, recommendations are made
on how {0 address the issues and achicve the overall strategic environmental
management plan for the bay region and articulate the actions to address the
management issucs identificd by the profile. This profile is not expected 1o be static
and will be revised accordingly as the BBDP progresses inils implementation of various
activities over the next bwo years,

Chua T'hia-Eng

Programme Manager
GEF/UNDP/IMO

Regional Programme lor the
Prevention and Management
of Marine Pollution

in the East Asian Scas
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Chapter 1.
INTRODUCTION

RATIONALE AND OBJECTIVES

This coastal environmental pro-
file reviews the biophysical, sociceco-
nomic, institutional, and other important
characteristics of a geographically de-
fined section of the coastal zone located
in the southermn parl of Lozon Island,
Philippines {called the Batangas Bay [Re-
gion).

Fhe profile was specifically pre-
pared to:

1, establish both qualitative and quan-
titative baseline information on the
coastal environment {including the
watershed), coastal resources, and
sociocconomic conditions of Lhe bay
region which would form the basis
for evaluating and monitoring envi-
rotmental changes:

2. identify present and potential envi-
ronmental management issues, prab-
lems, and concerns that need to be
addressed: and

3. identify dala gaps in the bay region
that would be the basis to conduct
further studies to address existing
and potential management issues
and problems,

The profiie will also be used in
the formulation of an integrated environ-
mental management plan for the bay re-
gion. In turn, the management plan will
serve as a blueprint for the implementa-
tion of a long-term program lor the bay
region’s sustainable development.

APPROACH AND METHODS

The preparation of the bay
region’s profile was undertaken by a
multidisciplinary team of experts com-
missioned by the GEF/UNDP/IMO Re-
gional Programme for the Prevention
and Management of Marine Follution in
the East Asian Seas (MPP-EAS). The
team consisted of an Environmental
Planmer cum Institutional Expert, Dr.
Candido A. Cabrido, |r.; a Fishery Spe-
cialist, Dr. Rogelio O Juliano; an Ocean-
ographer cum Water Cluality Expert, Dr.
Gil S. Jacinto; an Economist, Dr. Danilo
C. Israel; a Geagrapher cum GIS E‘.scpr:"rt
Mr. James Paw; and a Project Develop-
ment Specialist, Ms. Bresilda M.
Gervacio, The team was supervised by
the MPP-EAS Programme Manager.

A series of meetings among the
experts was held o develop the scheme
and guidelines for the preparation of the
bay region’s coastal environmental pro-
file. The first approach adopted by the
team in studj_.-'ing the bay region was to
delineate its geographic boundaries.

Since the land use activitios in
the bay’s catchment area were found
lo exert significant influence on the
health of the bav, the inland bound-
ary of the study area included the
bay's watershed, On the other hand,
the seaward boundary covered the
Marvicaban and Verde Islands, since
they were greatly influenced by the
bay's hydrodynamics and existing
coastal resource use patterns.



The team of experts directed its
attention on the status of the bay region’s
environment and socioeconomic condi-
tions. Specifically, the team examined
the following parameters deemed im-
portant in the preparation of this pro-
file: land resources and use; fishery re-
sources and critical habitats; oceanog-
raphy and inland water bodies; water
quality; socioeconomic cond ition; insti-
tutional and legal aspecls in the man-
agement of {he bay; and natural hae-
ards. The team also assessed the status
of environmental parameters, utilization
and development of coastal resources,
and management of the bay. Moreover,
it identified and defined the problems
and issues currently and  potentially af-
fecting the bay.

Interviews of key resource per-
sons and from reconnaissance field sur-
veys supplemented the secondary data
{l.e., maps, reports, statistical tables)
gathered by the team. The team likewise
identified the data gaps requiring fur-
ther research. The draft profile was pre-
senied to a mullisectoral audience 1 a
two-day workshop in Batangas City for
validation and agreement on the iden-
tfied issues and problems, The profile
was further refined, based on the com-
ments and suggestions made by the
workshop participants.

Details of the various methods
used by the experts in the preparation
of their respective sections are found in
the succeeding chapters.

This profile will be the basis for
formulating the bay region’s strategic
environmental management plan. More
information may surface in the process
of preparing the plan, which can later
be used to update the profile.

GEOGRAPHICAL SETTING AND
DEFINITIONS

Batangas Province

Batangas Province is situated at
the southwestern tip of Luzon, facing the
South China Sea on the westand bordered
by the province of Cavite in the north, the
province of Laguna in the northeast,
Quezon Province in the east, and the
Verde Island Passage in the south.

The project site is located in the
southern part of Batangas Province.

Originally, Batangas comprised
not only the present province, but in-
cluded the provinces of Mindaoro,
Marindugue, and portions of Laguna and
Ambos-Camarines. It was established as
a provinee in 1581 during the Spanish co-
lonial period. Since 1754, its provincial
capital has been Batangas City, which bor-
ders Batangas Bay and is approximately
112 km from Metro Manila,

Balangas Bay Region

The management area of the
Batangas Bay Demonstration Project is the
Batangas Bay Region located in the south-
ern part of Batangas Province (See Figtire
L.1). The southern boundary is the mu-
nicipal boundary of Tingloy in Maricaban
Island; while the north, south, and west
boundarics are delineated by the water-
sheds or catchment areas that drain into
the Batangas Bay. The mainland munici-
palities within the catchment areas are
Ibaan, Rosario, Lipa City, Padre Garcia,
San Jose, Cuenca, Alitagtag, Taysan,
Bauan, Mabini, San Pascual, Batangas
City, and portions of Lobo and the Verde
Island, which is part of Batangas City.

The total land area of the ba Y re-
gion is estimated at 871.1 km?, with a total
coasiline of 470 km.



Figure 1.1. Map of the Batangas Bay Region.
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Batangas Bay is a semienclosed
body of water, bordered by the mainland
municipalities of Bauan, San Pascual, and
Mabini. It alse includes Batangas Cily,
Verde [sland, and the municipality of
Tingloy in Maricaban Island. Its total wa-
ter area is about 220 kan*.

Coastal Municipalities

Coastal municipalities are those ar-
eas bordering Batangas Bay. These are
Mabini, Bavan, San Pascual, Batangas City,
and Tingloy,

Interior Municipalities

Interior numicipalities are those

Morfcobon  Straff

Batongas Boy

1

* Bgtangos

ciry

areas that do not border the bay but have
catchment areas that drain into the bay,
These include Lipa City, Alitagtag,
Cuenca, [baan, Lobo, Padre Garcia,
Rosario, San Jose, and Taysan. [The
words municgaliby, community, and area
are used alternately. Unless otherwise
specified, they cover both towns and
cities.

Coastal Barangays

The coastal barangays are those that
border Batangas Bay. There are 44 coastal
barangays in Batangas Bay: 12 in Batangas
City, 8 in Bauan, 12m Mabini, 3 inSan Pascual,
and 9in Tingloy (See Table 1.1).

The maps of the coastal barangays
are shown in Figures 1.2 to 1.6.



Table'1.1. Coastal barangays uf'Eatangau Bay,

A. Batangas City

MNew Danglayan

Ambulong Malitam
Cula Finamucan Proper
Libjo Finamucan Ibaba
Mabacong Sta, Clara

B. Bauan
Aplaya San Andres Proper

Santa Maria

Sla Rita

Simlang
Tahangao Aplaya
Wilawa

San Pedro
Sto Domingo

Batangas is one
of the five praovinces
within the Calabarzon
region, a major growth
area in the Philippines.
Ithas a total land arca of
316,557 ha with fwe cit-
ies and 32 municipali-
ties. The whole prov-
ince s subwdivided into
four congressional dis-

San Andres | San Miguel tricts; District Lis a sugar,
aquaculture, and tour-
C. Mahini s area; District 1 is an
Bulacan fainit Talaga Easl industrial area; District
Calamias Malimatoc | Talaga Praper I is a lakeshore area;
Gasang Malimatoc || Saguing and District IV is an
Mainaga Fulong Balibaguhan  San Juan agribusiness area. 'T'he
2 1 region covers the sec-
D. San Pascual _ _ ondd and fourth districts
Danglayan Foblacicn San Antonio of the provinee,
E. Tingloy
Maricaban Poblacion | Talahit
San Jose Foblacion 1l San pedro
Sto, Tomas Foblacion (1| Gaman
| Source: OPPLC, 1491
Figure 1.2. Map of Batangas City.
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Figure 1.3, Map of San Pascual, Batangas.
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Figure 1.4. Map of Bauan, Batangas.
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Flgure 1.5, Map of Matjinl, Batangas.
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Figure 1.6, Map of Maricaban Island, Batangas.
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Chapter 2.
NATURAL ENDOWMENT

TERRESTRIAL ENVIRONMENT OF
THE BATANCAS PROVINCE AND
THE BATANGAS BAY REGION

Physiography

Batangas Province’s geology is
predominantly Tertiary to Quaternary and
largely of igneous and sedimentary rocks.
These rocks are widespread in the
provinee, formed during the Jlate Miocene
to early Pliocene periods, particu Ear]}-‘ in the
Calumpan Peninsula, around Mt. Banoy
and Pinamucan in southeastern Batangas.
The oldest formation is carly Tertiary
(Paleocenc to Qligocene), known as the San
Juan Metavolcanics, found mainly in the
southern and central parts of San Juan,
Batangas (BMGS, 1951). A larpe part of the
province is overlain with volcanic jecta,
also known as Taal Tuff derived from

previous eruptions of Taal Volcano, which
is now a caldera.

The Batangas Bay Region,
including Batangas City, is overlain mostly
by the Taal Tuff; whereas, in the coastal
areas and along the flood plains of large
streams, rocks are largely Quaternary
Alluvium. Along the Calumpan Peninsula,
the daminant formation is the Talahib
Andesite, which is also found from Sto,
Nifio to Mt. Banoy and Mt Liguayen, east
of the region. Verde Island, on the other
hand, is a composite of several fermations,
such as the Taal Tulf and Labo
Agglomerate which intercalated with the
Pinamucan Formation, The latter is also
found in the vicinity of upper Pinamucan,
upper Calumpit, and along the Lobo
rivers. The peological formations of
Batangas are shown in Figure 2.1 and

Figure 2.1. Batangas Province geological map.
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Table 2.1. The ge-c_:-lugical formations of Ealanga; Province and the
Batangas Bay Region.

Melasediments

Geological Formation| Peried | Epoch Age Description
{ =
Quaterrary Alluvium Cualernary | Recen 0001 Ma Lnzonsalidated to poorly consolidaled
gravel, sand silt, and clay
ML Sanliago Limestang Flestocens 00110 18| Flat bedded. white to buff coraline limestone
hla
Taal Tult Flzislacens Thin- o medwm-bedded, fine-grained vitric tifs,
weldeo woicanic breccid wik luffaceous and
S B ~sandzsione and shate
L.oha Anglomerate Fleisiooare Thick sequence of unallered fragmental
andes e embedded in a Wwhagceous 1o
—— o . | sandy mairns
Pinamucan Farmatinn Terhary Early toLaw | 1810510 Interbedded sequence of well-somed b
Fliocene Wa prarly indurated conglomerate. A luffaceous
B 1. | sandstone and shalg !
Mapule Limeslong Late 00225 | Massive, while to bulf, porous limestone with
- Mincane hia abundant caral ingers
Talahily Ardesile Middle Iainly andesie fows inlerbedded wilh in
Miocene layers of pyroclastcs and bedded tufl
San Juan Diorte Early Mainly quariz hemblende diorite witlh accasional
Miocene quarlz manzonie and casite
| 8an Juan ol Clizocena %5l Mainly metabalast and metaandesite
Melavolcanics and 30Ma | intercalated wilh hornfels, shale, pyoclashcs

| and marble

Legend: Ma -- million years

Note: The epoch listad above shows oniy the dominan! chronostrateqraphic sequance.

Table 2.1, Table 2.2, on the other hand,
shows the various formations within the
BER.

There are several faulls aromud
and within the province that have
penerated earthquakes in recent fimes
{Sec Nigre 2.2). Earthquakes af volcanic
origin usually occur near known
vidcanoes such as Taal. One notable faull
is the Laiva Fault with a west-northwaoest
strike, recognizable in the vicinity of
Laiva, San Juan, and lobo River. The
Marikina Fault, which runs {rom the
upper Marikina River in Rizal Province
o Taal Lake, is still active and strongly
associated with Taal [ake's formation
(BMGS, 1981). Available information on
the fault is limited to the Metro Manila
arca only, where some mapping has been
accomplished.

The Marikina Fault consists of
bwo main nm'thuastah'cndinf; faults
which are still inadequately studied.

Much of the fault system has been greatlv
modified by wrban and industrial
development  compounded by
insutficient historical records of its past
movements {Dali gdig and Besana, 1997),
Minor faulls traversa {rom the eastom
part of Batangas City to Mt. Banoy on a
northeast-trending direction. There are
also faults along the Verde Island Passage
{Lubany Faull) which, together with the
subduction at the Manila Trench m the
South China Sea, have been responsilile
for most of the histarical earthquakes in
Southern Luzon and Mindoro (Solidum
and Salit, 1988).

Taal Volecana is one of the most
destructive volcanoes in the Philippines
and the only active one in Southern Ta-
galog, Theventis near the center of Taal
Lake known as the Volcano Island (See
Figure 2.3), The volcano erupted 33 times
in the past 400 years, causing, death and
devastation over the surrounding areas.
The quiet period ranged from about a



Tahle 2.2. Distribution of area by geologic formation and by general classes of rocks, Batangas Bay Region, 1985 (in hectares).

Municipali Metamorphic
'I:i;' ty! Sedimentary Rocks Igneous Rock RuackT
dilitin M. Santiaga|  Mapulo Pinamucan Taal Volcanic |  Andesile San Juan | Quaternary | Undiff. San Juan
Limestone | Limesione | Formation Tuff Agglomerate | Basalt Series|Quarts Dioritg Volcanics | Volcanics | Metarocks

A. Coastal '

Batangas City 2492 1,107 18,550 227 4,153 1,107 2,208 426

Bauvan 630 3,338

San Pascual 3495

Mahini 250 65 194 : 3312 435

Subtotal 3472 1,107 65 25,575 227 | 4,153 1,107 5,520 861

B. Interior o |

Lipa City 17.181 ' 3,620 129

Cuenca 3136 504

Ibaan 8,800

Padre Garcia 9,170

Rosario 15,631 3309

San Jose 4,850

Taysan oy 441 5,478 1,225 232 1433 1,133

Lobo 1,518 1,172 103 1.728 8687 1525 2110 428

Alitaglag 2.340

Subtotal 1,518 1,172 200 2,169 68,886 8912 1,387 6,852 1,033 1,561

C. Island

Municipality
Tingloy 3,243
TOTAL AREA 4,990 2,279 200 2.234 | 94,461 10,189 11,540 7,959 1,033 8,763 2422
Note: Area was computed using 8 dof gnd, based on 1.50,000 BSWM Present Land-use Map, 1985, The tabie was denved using BSWM Geology Map.




Figure 2.2, Fault systems in Batangas Province and nearby areas.
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placed 55,000 people
along with 200 casualties
{Arboleda and Ruelo,
n.dl).
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The physiogra-
phy of Batangas is the
result of volcanic and ec-
tonic activities. The
province has relatively
low mountainous areas
while plateaus are exten-
sive (See Figure 2.4).
Eleven major landforms
5.0 o womiece e have been identified

o and mapped in the bay
region. These landforms
include coastal, broad
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Figure 2.4. Batangas Province's physiography map.
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alluvial plﬂ[nﬁ, minor alluvial plains, ter-
race, stream, river and lake escarpment,
Piedmonl (footslope), sedimentary hills,
volcanic hills, metamaorphic hills, volca-
nic mountains, and volcanic cones {See
Table 2.3). These landform tvpes are ac-
counted in land use planning since they
provide vital information concerning the
suitability of land tor various agricultural
and urban uses.

Including the island muni-
cipality of Tingloy, the bay region, as a
whole, is predominantly made up of ter-
race residual slopes and volcanic Il
tvpes of landtorms, comprising  about
43 percent and 21 percent, respectively,
of the total land area, Coastal municipali-
ties, however, have broader alluvial
plains (4,033 haj suitable for agriculture
and/or urban development than the

inferior municipalities which anly have
1,135 ha.

A schematic representation of the
region’'s various landforms is provided
in Figure 2.5. These diagrams also pro-
vide a summary of the attributes of the
geamorphic units in terms of elevation,
parent material, slope range, soil depth,
texture, soil d rainage, erosion class,
dominant land use and vegetation, asso-
ciated land uses, land capability, and land
limitations. The management problems
and issues associated with these geomor-
phic units were also assessed and in-
cluded in the diagram. In effect, the sche-
matic diagrams provide snapshots of the
Batangas Bay Region’s physical profile
and these were translated into manage-
ment issues and problems for strategic
planning purposes.



[ 0 B

atangs

Broad

Minar Terrace Stream, Footslope
Municipality! Coagtal Alluyial Alluvial {residual River & (Piedmant)
Clty Plains Plains slopes) Lake
Escarpment
(GMU 01) (GML 06} {GMU 16) [GMU 21} {GMU 25) (GMU 26)
A Coastal
Batangas City E54 1,384 554 G922 B3
Bauan 234 2703 210
San Pascual 1268 1020 A7
Kabini L] 22
Subtotal 554 2612 576 12,645 1.388
B Interior
Lipa érly 14,145 1,606 455
Cugna 2512 328
Ibaan 7244 2,501
Padra Gania 7492 %0 1158
Rosano 41 §418 G544 6,130
San Jose 4,135 E78
Taysan 4.4 1.075
Loba 248 1.004 2
AliLaatag 1 2150 177
Subtotal 261 1,135 230 ShE1T 8102 7073
Z Island
Municipality
of Tingloy ) 266 a7
TOTAL AREA H1E 4,033 83 63,262 9,450 Taid
Municipality/ Sedimen- Volcanic Metamor- Valcanic Welcanle TOTAL
City tary Hills Hills phic Hilis Meuntaing Canes AREA
[GMUA1) | GMust) | (emMuTYy | (GMUBE) | (GMU 1)
£ Coastal
Balangas Cily Pl 7100 7752 27 6
Hauan 2474 434 fi, G0
San Pascyal 1485
Bahini 73 463 472 4 246
Subtotal 2,565 13,136 511 7762 42 134
B. Interior
Lipa city 2648 1035 151 20,340
Cuenia 191 &0h 4,040
|baan &4 G @4
Pace Garcia 5,370
Rasan 3am 18,835
San Jose 122 14 4948
Tawsan T 2053 274 10,847
Loba 3,100 5 GEY 242 it G 19271
Alitzglag 2340
Sublatal 3774 14,184 242 13,297 1,074 100,689
C Island
BMunicipaldy
of Tirgloy 2927 3,743
TOTAL AREA 6,339 20,247 1,153 21,04% 1,074 146,071
Note:  The araa was compuled using a Jof gnd. based on the Soils and Physiograchic Map of the B5WHM af

150 050 scals.

GMU - Gaographic Management Uit
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Schematic land resources diagram of selected land units, Batangas.

Land Management Unit 01 67 BE 43 a8 it} 43 HE b4 G
Geomarphic Mappang Unit Comstal Coastal Land Valcanic hills Valcanic Sedimentary Vol Wolcanic Seduneniary Volgamg Volcan Hills Vulegine Hills
Waleis Mol Hills Maoun gin _Miuntgin Hillx M ounl ain

Schernatic Cress Saction
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100 il
Elnvation {melar) 5. L ey ; |
; o AT W 5‘ P
ks ATIIZIIVELSL 2
BEE=0 s P i TiasaTiasit s 7
Patent Material Fluvia Maring Valeane Slhale and Anderite bazall Valeanic Shale and Metavclcanicat | Ouzrtr - Qwrite | Quart: - Quorite
o sfgiomerale Sandstong $eTiRg __agglomerzte sands tone Metasedimenl E
Slope Rarge | %1 03 18-30 10-50 18-30 >80 =60 1E-30 20.50 10-50 1830
il Depth - Miderately Moderalely Moderately | Moderately Moderatl| Moderalely Maderately Maderalely Shallaw Shallow
teep deep deep deep deep derp duep deup
~Texture Heary Medm M I'-'Iedilln__ M edsum T Medin Weduim " Medum Medain Mo
Sl Drannage Gmemall Wery fioorly well drained Moderately | Moderalely Moderately | Muderately Woderately Woderalely | well dramed | Weldiand
draine wirll-dianed wiell e i welldramed | wall _ well-draned | well-drained ]
Erosinn Class - Shyht Severe Slight Severn [ Slight Severe Moderale _ Elight
Donerianl Lamd Wse! Fisheries Bl up areas Upland rce Graszes Shrubs Secondary Secondary Coconut Grigies Cacanin Shauhs
Yegetation Navigation Fishpand Quarrying forest Tnrest Shrubs Cocanul Shrishis
PartafHatbors s Shiubs e
Aesociated Land Use Recreation Todsrsm Slgarcans Shrhs Grasses Grazzes Graiset Shruby Shrubx Shrshs Gragses
Foads Crcanyy Upland Rice Upland Rice Ugland rice Uplard rice |
Lo Lapabila y De |Fairly good K (Fasture M Pasture M (Pasture W |Pastize M {Pasture M (Pzsture De 1Pty gond | De Fairly good
- _ land) land | landi land) Jand] Land] land) Jand| land;
Lard Limitatian - Siline Sloge Slnpe Stape Sinpn Slope Slope Slupy Slope Slnge
Tedal inundstinn Ernzmn Erosian Erosman Erosicn Ehalow zobam
S S — - Ehallnw
Iszues[Problerns Sedimentation | Coastal evoxion Ouarrying Delorestation Oeforestation Delarestation Delaestiation Snil pegeinn Soil arasion Soil erosion Sml grosen
Water pollution | Depleted beach S4il erosian Soil Erngian Snil eragion Sml wrosuan Soil Erogeon Agriculturzl Delorestation Defneratation Oeforestatian
Watar uig vejgetation, Apriculiural wasles Agncultural
conllic wililen wasles wasles
Depleted corals, Squalters Fertilizer and
seaprasses | Land use canflict | pestcde runol |
Declinng feshiery | Sold waste
vield palidtion
[lenal faghing Tidal fleading

Mote: This figure was drawn vseig aformaion from the BSWM Goology Mag



Land Capability and Suitability

The land capability of the bay
region was assessed considering, three
factors, namely: soil limitations, slope,
and erosion. Results of the analysis
showed that a bigger percentage (41%)
of land in the bay region was classified
as fairly good land (Class D). Crop
cultivation, however, must be
undertaken with extra caution since the
slopes are steep and the soils are quite
erodible. About 30 percent belongs o
land capability Subclass Be, which is
suitable for culivation and /oy urban use
but susceptible to soil erosion if proper
conservation or erosion control measures
are not adopted, Also, about 30 percent
of the land falls under Class M, which
has steep slopes and is severely eroded.
Lands under this capability class are
suited only for pasture or forest uses.
Level lands thal are wet most of the time
and cannot be drained econontically
belong to Class X and comprise less than
one percent of the bay region.

Table 2.4 and Figure 2.5 present
the distribution of the area by land
capability class and suitability for the
municipalities comprising the region.

Fifty-four percent of the coastal
municipal lands {all nnder Class D; 45
percent under Class M; and less than one
percent under Classes B and X. All the
lands in Tingloy are classified under
Class M. The interior municipalities have
comparatively  better Jands for
agricultural uses with about 44 percent
of their lands belonging to Subclass Be,
They also have a substantial hectarage
(36%) of fairly good lands for cultivation.

Table 2.5 provides a key to the
suitability rating of various geomorphic
mapping units (GMUs) to different land
uses, such as agricultural crops (annual
and perennial), forest and mangrove,

fishpond and saltbed, and pasture.  The
suitability rating, however, does  not
cover urban uses. A large percen-tage
(43%) ol the total land area in the bay
region is highly suitable for the
cultivation of the following crops:
corn, mongo, peanut, vegeta bles, ginger,
onior, black pepper, water-melon, coffee,
citrus, Sugarcanc, abaca, and coconut,
among others.

rice,

MNatural Hazards

Matural hazards refer {0 the
probability of occurrence, within a
specified period of time and within a
given area, of a potentially damaging,
natural phenomenaon (Brabb, 1954). There
are several types of natural hazards that
can afiect the bay region and the province
as a whole. These can be differentiated
into seven categories: (1) earthquakes; (2}
volcanic activily; (3) typhoons; (4)
floodings; {5) tsigunn and storm surges,
(6] erosion and Jandslides; and {7} sea-
level rise.

Eartiugrakes. The major causes of
earthquakes in the province are faulting
and subduction along the Manila Trench
i the South China Sea. Direct effects of
carthquakes are ground movements
associated with main and afler shocks,
structural damage {i.e., buildings. roads),
liquefaction (in arcas like sandy beaches,
muddy grounds, and deltas), ground
rupture, landslides, and mortality. In
coastal areas, fstimamis or large sea waves
may occur, especially when the
earthquake epicenter is in the sea,
exacerbating its ground impacts. So far,
the Batangas Bay is enclosed and tsimamis
arising from earthquakes in the Verde
[sland passage will not have significant
impact on the bay. In general, historical
informabion on the impacts of earthquakes
in the province and in the bay region, in
particular, is not available.

Volcanic Activity, Among all the



Batangas Bay Region, 1985.

Table 2.4. Distribution of area (hectares) by land capability class,

Municipality! Class B Class D Class M Class X Total
City ) Area
Subciass Subclass Subriass
. Cw B L gl
A. Coastal
Batangas City 247 13,544 13,260 168 27 AT
Bauan 2445 2715 6,660
San Pasoual | 2460 1,445
takini 1,260 3,036 4,295
Subtotal 227 o a25ad 19,041 116 42138
B. Imerior
Lipa City 17 336 Ane A48 20 440
Cuenca 2387 1.658 4 040
Ibaan 134 a0 146 G500
Padre Garcia 8759 £017 8370
Fasann 12.89% e 15 840
San Jose 4433 467 4 550
Taysan 5133 1386 1,581 10,240
Loba a07h 16,0645 149,270
Alisaglag 2,340 2,347
Subiotal 44, 269 15,596 19,5258 100,630
C.lsland
Municipality
Tincloy 3,243 3243
Sulbtotal _ 3,243 3,243
TOTAL AREA 227 | 44,269 53,140 42,109 166 145,071

Mota: The area was computad using & ool geid, Based on 8 1100000 Soit Map prepared in 1976 by

B

1. CLASS

Subclass Bw

Subclass He
2 CLASSC
Subclass De
3. CLASSH
4, CLAES X

Good fandd can be cultivaled safcly; reouires easily apelied conservaton
practices.

Mearly level, occurs in depressions  Frobiern: Decasional overllow Requires
protection from averflow. Obserse casily apclied conservation praclices

Mearly level 1o gently sloping, sligntly 1o moderately croced. Man preblem is
erosion, Observe erosion control measures and easily applied conservation
practices,

Fairly good land. WMusl be collivated with exira caution. Reguires very carciul
management and complex corgervation practces for safe cullivanon. Best-
suiled I pasture or forest,

Strangly sloping, severely 1o very severely eroded. Main problems: Erasion and
lertilily. Observe erosion control messures, very carelul scill management,
espacially good crop rolation and complex conservation praclices il land is to
b cultivated. Suited for casture or forest,

Sleep, very severaly to extensively eroded, or shallow for cultivation. Suited o
f VERY ¥ ¥
paswre ar forestwilh careful managemenl.

Level land, wel most of the time, cannet be ecenomizally drained, Can be usad
for farm pand or for recreation,




Table 2.5. Land use by suitabllity class and by GMUILM |

G LU Highly Sultable Moderataly Suitable Marginal Suiabia
151} 152 151
fir Lplared rice, com, peanl, egpeeanl, e
squesh, chayale, cebbage, ginger, maguay,
cotlon A, SLORCara
fi Carsava, svesl polate, chonella, pasture Faoy rice srgated. pacdy rice rammgaled,
slringbeans, ampalave. Insh poiato, wba,
Cofles maquey pacsiung [arenpfie
I i Cassaa, seeel polaln chonedla, and Liplaned nce, cam, pesutal, egipeank. knale Stngbeans, amadlars, ol grge
Malamoephiz paslum squash, chayole, cabbaga, pochay, coffes,
Hiis ey fame phaee and sngansang
| e I-"Ml‘},' v wnpalid, paddy s taningaled Fasnme ann talaviin Callan
T uplurd nGe, com, mongo. pegnat, cggplan
|Razdua lomato. slragbaans, chayota catbage
Ekipes| pechay anpalava snuash cazsaa e
petlighy Irisle gt il ok ginge grion,
Hachpepper, walernalon. cofloe. oo
cilrus, qineappie, Cazfiea abaca, magiey
sugairan, coearal ebonela ad pashone
Upland nce caskava, aweed potao, Insh
POCRlD, b, ginger, croan Hatkpapipe
wallermion, colle, cazis chius, preegrln
3 casheny maguay, Abacd tugacans socoil Faddy oen (ngaled), gy ice (e Lol
ctanreila, and pasiume nngaid], com, mergo, peanl, eggolml,
lomata, slringteans. ampalaya squash,
-::I|:::-1'|I|: :;:ll:l.‘l:er_:_ [ty GG
m m Mangrove'nipa, ireand narsh, safbed, and
Coastal fishpond
0z Margrovednipa, irland marsh, satbed,
hahond
Margraveipa, mland mah, ad Eshrood
JIK]
% 04 Fahity nie jwrgifen |, pasddy nce (no Saquash, mipguey and goconil Citlaiila
Oruad Irigated|, upFand nce, com, marga, peantl
Alluvial eogpianl, termaha, slangbeans ampaEag,
Flinmg cabliage, pechiy, Gassed, clrua. Pincappi.
cazhey, A0ACA, COTIDGA, TAMKE, ALKNTIR,
] paslure
10 16 Paddy noe firrgaled) paddy roe (o Magusy and clionalla
& IUTE] ATHLANEAT], W Qe S e, el
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natural hazards, volcanic activily has the
greatest impact on the province due to the
presence of Taal Volcano, Among the
direct effects of volcanic eruptions are base
surges, airfall of pyroclastic materials, lava
flow, and presence of poisonous gases
(Arboleda and Ruelo, n.d.). Other effects
are seiches (gpround oscillations), fissuring,
and acid rain {See Table 2.6).

Base surges are turbulent
volcanic debris, ranging in size from ash
to blocks, rushing downslope at a speed
of more than 50 m/sec traveling a
distance of 6 km from the vent. In Taal
Volcano's 1965 eruption, base surges
affected 2/3 of the Volcanoe Island,
uprooted trees, and knocked down
houses along its path within 1 km from
the vent, as well as decorticated trees,
Ashiall containing fine ash and large
pyroclastic materials or ballistic
projectiles can reach great heights and
spread over a large area, depending on
atmospheric conditions. Thus far, most
ashfalls (from a 3,000 m column) were in
the northeast (towards Laguna de Bay)
to southwest {towards Balavan Bay)
directions. (Other effects like poisonous
gases and lava flows, mcluding acid ram,
are typically restricted within a few
kilometers along Taal Lake (Phivoles,
n.d.).

Direct effects of volcanic activity
are inclined to affect the coastal areas
along Batangas Bay less intensively,
considering existing historical records
and projections (See Figures 2.6 and 2.7).
Secondary effects, including  the
destruction of infrastructure {i.e., roads,
buildings) and livelihood systems, tend
to create environmental refugees and tax
existing, life-supporl system within the
management area, im‘Iuding Eatangas
City. Also, the destruction of the main
arteries into and out of Batangas City can
isolate the bay region from Metro Manila
and the adjacent provinces in the north
and northeast. Although such isolation
may be short-lived, the timely delivery
of vital materials and aid to disaster-
struck areas may be affected. Therefore,
contingency measures need to be
established to address these problems,
considering that the seat of the provincial
government is in Batangas City.

Other Hazards. The Batangas
Province lies within the typhoon beltand
is periodically affected by such weather
disturbance. Typhoons, including
passible storm surges in the coastal areas,
create economic havoc through the loss
of lives, the destruction of properties and
agricultural areas, flooding (in low-lying,
and areas with poor drainage},
landslides, and erosion (in steep slopes
and areas of poor vegetation cover).

~ Table'2'6. Taal volcano eruption hazards.

) Effective Effective Area Area Velocit Vel 2
Volcanic Hazards Distance Distance | Affected | Affected Ave, J M‘:lil.w Ti'gp
Ave.fkm) | Max. (km) Ave, Max.
{km?) (km) |
Base surge 7 155 154 700 | Huricana | =50mis | =100
velnsily
| s0ms
Lava fiow 13 2 Q.7 10 | d12mis | D28 mis 1,160-
. 1,475
Ashiall 10-30 B() 500 2000 | 2mis | D.2Bmis | ambient
Eallistic projectiie 1 1 5 50mis | 100mis | <1,000
Sieches g 12 30 E N ambient
Fissuring 6 16 0 140 i =
Acid Rain 10 a0 W0 | 230 [ 2mis | 27mis | ambienl |
Souree: Arboleda and Ruelo, nd,




‘Figure 2.6, Ashfall trajectories of the Taal Volcano,

(A} shows the extent of the 1911 ashfall while (B) In 1965 In'cm,
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Contingency measures exist, but they
need to be assessed and improved
further,

In the long term, the issue of sea-
level rise associated with climate change
brought about by the increase of
greenhouse gases in the atmosphere
must be addressed. Current interna-
tional efforts (e.g., by the United Nations
Environment Programme and Global
Environment Facility) to address the
issue on climale change are now being
discussed by governments of many
developing countries, including the
Philippines. However, these actions

remain to be integrated in economic
development programs at both national
and local levels. While there is still
considerable ambiguity on the issue of
sea-level rise (i.e., how high and the
extent of impacts), contemporary natural
hazard impact information can serve as
benchmarks for contingency planning,
particularly in the delineation of buffer
zones or setback lines along the coastal
areas, faults, and other potentially high-
risk areas,

As such, there is a need (o
undertake identification, inventory, and
delimitation of high-risk areas against



Figure 2.7. Hazard zonation map for airfall tephra.
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various development and/ or expansion.
As parl of disaster management, there is
also the need for increased public
awareness on natural hazards and
disaster management schemes to enable
the public to take the precautionary
measures 11 Lhe event of a disaster,

CLIMATIC AND HYDROLOGIC
CONDITIONS

Climatic Conditions in the Batangas
Bay Region

The bay region falls under
Climate Type I of the modified Carona

[+

Kndorala Fisk Zone IE Low Risk Zone

Classification of Philippine climate
{Flores and Balagot, 1963). This is
characterized by two pronounced
scasans — the wet (or rainy} and dry.
The rainy scason lasts for about four
months when the southwest monsoon
prevails, while the dry season lasts from
three to seven months {See (gure 2.8},

Based on Batangas City's records
for 35 years, the normal annual rainfall
has been 1,737 mm. The wet season
occurs from the months of July to
September, when the mean monthly
rainfall values exceed 250 mm. July and
Auvgust are the rainiest months with



Figure 2.8. Average monthly rainfall in Batangas City.
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Figure 2.9. Maximum, mean, and minimum air temperatures, Batangas City.
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average monthly values of 29 mm and
294 mm, respectively. The dry peri{:}d
extends from January to April with mean
monthly rainfall values at less than 50
.

20

The average and range of air tem-
peratures in Batangas Cily obtained also
from 35 years of records are shown in
Figure 2.9 The warmest months are
April and May when temperatures aver-
age 29°C and range between 23° and



34°C. December and January are the
coldest months, with average tempera-
tures of 26°C and the range between 21°
and 30°C.

Northeasterly to east-northeast-
erly winds dominate Batangas City from
October to April. This coincides with the
prevalence of the northeast monsoon
over the country. May is a transitory
period when west-southwestlerly to
southwesterly winds prevail until June.
From July to September, southwesterly
and west-southwesterly winds are domi-
nant and are associated with the south-
west monsoon.,

The average wind speed
throughout the year is 2 m/sec or about
7 kph. Strong surface winds associated
with the passage of tropical eyclones
have been observed in Batangas Bay
during the months of October to
December.

Hydrologic Conditions

Batangas Bay is a semienclosed
body of water, connected to the
oligotrophic tropical South China Sea
and separaled by a deep strait/irench
from the island of Mindoro, The bay has
a total area of about 220 ki, The average
depth of the bay 1s about 200 m, with a
maximum depth of 457 m between
Culibra Island and Matoco Point.
Average depth withun the bounds of onc
kilometer from shore is 55 m. Figure 2,10
shows the general bathymetry of the bay

Trdes. Tidal characteristics in
Batangas Bay are similar to those in
Manila. Two types of tides prevailin the
arca — diurnal and semidiurnal tides,
Diurnal tides, characterized by ane high
tide and one low tide in a lunar day (24 8
hrs), prevail when the moon approaches
ils maximum dechination. The maxtmum
tidal range occurs during this period, The

semidiurnal type which exhibits two
highs and two lows in a lunar day is
manifested when the moon’s declination
approaches zero.

The occurrence of high and low
tides at Batangas Bay takes place about
15 minutes after that in Manila, with the
water level rising about (.1 m higher than
that in Manila. The diurnal range in the
HH}-‘ is about 1.1 m (Bureau of Coasts and
Geodetic Survey)} Tide and Current
Tables. Actual tidal observations yield a
maximum tidal range of 1.25 m (UPSRF,
1991).

Waves. Waves generally come
from the southwest direction. Wave
heights range from 0.01-0.75 m, with 88
percent of these waves ranging from 0.01-
0.40 m, as observed during actual
recurrent one-month abservations in
October 1984 [(DENR, 1991).

Currents. Currents in Batangas
Bay result from the combined effects of
tides, winds and, to a certain extent, the
freshwater discharge from the rivers. The
latter becomes important only during the
rainy scason within the mouths of rivers.
Tidal currents tend to be strongest during
spring tide periods, but due to the
bathymetry of the bay, tidally-induced
currenls are expected Lo be less importand
than wind-generated currents.

Wind-generated surface currents
generally range from 2-4 percent of the
wind speed measured 10 m above the sea
surface.  Actual measurements made
during the northeast monsoon and the
southwest monsoon periods showed that
the predominant surface current was
northward to northeastward with speeds
of around 8-12 cm/sec during the
southwest monsoon season, and
southwestward during the northeast
monsoon (UPSEKEF, 1991).



Figure 2.10. General bathymetry of Batangas Bay.
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Circilation in Batangas Bay, A
study was dane on the numerical
simulation model to predict wind-driven
currents, but it focused only onnearshore
arcas with emphasis on the Tabangao
area, The resulling surtace currents for
three major wind regimes (north-

casterlies, easterlies, and south-
westerlies) are shown in Figures 2.11-
2.13. Close to the Pilipinas Shell
Refinery, surface currents moved
southward during the northeasterly
wind regime. For both the easterlies and
southwesterlios, surface currents moved
northward. Cuorrent speeds varied from
3-10 cm/sec. However, the study
mentioned that the resulls of the
circulation model should be viewed with
caution as results are more reliable in
shallow areas (depths less than 100 m)
than in deeper portions ot the Bay.
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A madel for predicting the
aquatic dispersion of water-borne
potutants in the vicinity of the Tabangao
nearshore zone was also produced by
UPSRE (1991), This was combined with
the circulation model for conditions of
light, moderate, and strong breezes. The
results showed that the computed
specific conventrations along the
coastlines were higher under light breeze
than under moderate or strong breezes.
Appreciable values were also noted at 3
km from the shore, In all cases, specific
concentration  values decreased
exponentially with increasing distance
from the source along the coastline,
MNevertheless, the results of this
dispersion mode] still need to be
validated.






Figure®2,13, Predicted circulation pattern in Batangas Bay,
with steady easterly winds of 5 m/s.
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LAND RESOLURCTES
Slope Profile

The Batangas Bay Region is
generally hilly, with rolling to rough
topography . About 45-50 percent of the
total land area has slopes above 18
percent.  The profile ol coastal
municipalilies, especially of the
landward portion, is typified by steep
slopes of more than 18 percent,
comprising 58 percent of their total land
area, The slopes of the interior
municipalities are more gentle, with
about 62 percent of their total land area
below 18 percent slope. The island
municipality of Tingloy is also hilly with
80 percent of ils arca having slopes above
18 percent. Table 2.7 provides a
breakdown of the municipalities by type
and by slope class.

24

Slope acts as one of the indicators
of soil crosion and sedimentation,
Combined with vegetation cover and
land use, slope gives an indication of the
susceptibility of an area to soil erosion
during heavy rainfall. It is also a major
consideration in the selection of siles (or
urban and industrial development,

Sail Erosian

About 76 percent of the total land
arca of the bay region experience slight
to moderate erosion, Of its total arca, only
19 percent has no rill or golly erosion.
Likewise, a minimal 5 percent of the arca
is suffering from severe erosion. Figure
214 provides the region’s evosion profile.

Maoderate erosion is taking place
in 67 percent of the tolal land area of
coastal municipalities, unlike the low
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percentage of 27 percent in the interior
municipalities (See Tatle 2.5). Figure 2,15
shows the distribution of area by erosion
class. Although the island municipality
of Tingloy is characterized by steep
slopes, soil erosion in the area is quite
minimal. This may be due to still
adequate vegetation cover,

It can be gleaned from Table 2.8
that, among the coastal municipalities,
Batangas Citv contributes significantly to
the sedimentation of the bay.

Major Soil Characteristics

This section provides a general
summary of the soil characteristics found in
the region’s coastaland island municipalities,
The discussion 1s based on the United States
Department of Agriculture Soil Taxononty
System, taken from the Bureau of Soils and

Water Management (BSWM, 1955).

Typic Tropaquepts. These soils are
fine clayey, poorly tovery poorly dramed and
found in active tidal flats. Such drainage is
attributed to its being saturated with water
in most periods of the year. These soils ane
typically coversd with mangroves and nipa
or used for brackishwater aquaculture,
Surface reaction ranges from 6.0 to 6.6, but
subsorface ran become more acidic at 5.8, In
the bay region, Typic lvopaquepts are found
in Batangas City.

Fluwentic Ustrapepts. These soilsane
fine loamy withmoderately deep todeepand
maderate to well-drained alluvia. Soil
reaction ranges from 58 to 7.0. Many
agricultural crops, such as paddy rice, are
cultivated in these sails, Fluventic
Ustropepts are localed in the coastal areas
of Bauan, San Pascual, and Batangas City.

Table 2.8, Distribution of area (hectares) by erosion class, Bata ion, 19B5.
Municipality/ Naone Slight Moderate Severe Total
City Arca
A Coastal :
Balangas City hed 4430 20 PG 1638 27 AT
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[lakini &1 143 KA 4267
Subtatal 1,756 10,310 2B8.135 1,338 42,139
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Lipa Cily & 665 g212 4,043 20,840
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Iraan 0,877 Z.hog P 0 gag
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Figure 2.15. Distribution of area by erosion class.
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Oxic Ustropepts. These are Lithic Ustropepts. These are very
derived from volcanic and sedimentary shallow, well-drained clayey soils derived
materials occurring further inland in the from weathering of volcanic materials.
bay region. These soils are moderately Typical vegetation covers include coconut,
deep to deep, well-drained fine loamy to fruit trees, and secondary growth forest.
fine clayey and colored brown to dark Lithic Ustropepts can be found quite
vellowish brown, Soil reaction ranges extensively in Batangas City.
from 5.3 to 6.5. Typical agricultural crops
planted i these soils are sugarcane and Litfiic Ustorthents. These are very
coconut, while fallow arcas are generally shallow, well-drained soils largely located
covered with grasses, Oxic Usbropepts are in upland or hilly landscapes. Soil
extensive soils in Batangas. In the region, permeability is low due to clayey texture,
fine loamy types can be seen in Bauan and Typical crops cultivated in these soils are
San Pascual, whereas fine clayey types are coconut and tree crops, Fine clayey Lithic
located extensively in the Calumpan Ustorthents are found in Batangas City,

Peninsula in Mabini, while the clayey-skeletal types are seen in



parts of Mabini and Bauan.

Ustropepts-Ustorthents-
Eutrandepts Association. This association
ot the three Great Groups — Ustropepts,
Ustorthents, and Eutran-depls --1s exten-
sive In the interior of Batangas City, Lobo,
and Taysan. The Ustropepts [
and Eutrandepts have mader-
ately deep 1o deep drainage;
while Ustorthents are gener-
ally well-drained  internally
and externally. Ustorthents
and Ustropepts are generally
clayey solid derived from Bauan

Tinglay

Table 2.9. Forest reserves and timberiands in the

Municipality

Coastal Areas
Batangas Ty

Table 2.9

There is a rapid conversion of for-
est land to other land uses in the prov-
ince, resulting in deforestation.  Large
portions of the forest land are already
converted to grassland, upland agricul-

mixed volcanic materials.
Eutrandepts are loamy 1o Lipa Gity
sandy sails developed [vom Lobo

pyroclastic materals, Rosario

Crop Suitability, BSWM has con-
ducted crop suitability tests of the varous soils
m Batangas. Most of the soils that are found
1 the municipalities of Bauan, San Pascual,
and Batangas City are suitable for rice and
olheragricullualcrops. Itis necessary, how-
ever, to undertake management and consor-

abion measures to improve or maintain soil
lertility. On the other hand, soils found in
the interior parts of Batangas City and Mabu,
including Maricaban Island, are suitable for
parks and wildlife reservabions. Henee, 1hese
arcas should be forested with maximuom soil
cunseryation measures o minimize erosion
and siltation,

FOREST RESOURCTS

In Batangas Province, mast of {he
areas are classified as alienable and
disposable land. Out of the total land
area of 316,581 ha, only 51,162 ha or 16
percent are classified as forest land
{(Philippine Statistics, 1993). Twelve
percent or 6,388 ha of the forest land is
situated in the bay region  This
represents 13 percent of the total area of
the region. Details of the distribution of
forest land in the region is presented in

I"rlterlor Areas

Batangas Bay Region, 1994.

Areatha) Classification

123 Timberland

5] Timberang

1.320 Timberland
1,287 Foresl Resere

3,330 Tirmberland

224 Tomberland

ture, and others. The government has
not yel reclassified these areas to reflect
the actual use of the land, I the bay re-
pion, secondary growth is only observed
in Lobo and Malarayat forest reserve. In
Bavan, an arca of 1,320 ha has been re-
ported by the municipality to contain a
man-made forest with plantations of ipil-
ipil, mipa, and bamboo. 'Ta date, inven-
lory ol the torest rescurces in these areas
o determine the present stock of imber
and other forest products has not vet
been conducted.

Reforestation and social forestry
prajects are being implemented in some
areas, but in a limiled scale, Under the
integrated social forestry program of the
government, a project is ongomng in Lobo
covering an aggregate area of 500 ha.
Tree species, such as narra, mahogany,
yvemane, and rain tree are being planted
to restore the forest cover.

GROUNTWATER RESOURC FS
The Emundwaiw resources of

Batangas "rovince had been assessed by
the MNatural Water Resources Council



(NWRC, 1982) through drilling bore-
holes in 34 municipalities. The asscss-
ment showed that 8 percent fall under
shallow well areas, 15 percent in deep
well areas, and the rest (77 %) in difficult
areas. Shallow well are characterized by
wells within 20 m below ground surface
{mbgs). Much of Batangas City
{Poblacion) and the coastal areas of San
Pascual and Bauvan are under shallow
areas, Dieep well (greater than 20 mbgs)
areas are found in Mabini, western part
of Batangas City towards Lobo and por-
tions of Lobo, and most of Tingloy in
Maricaban Island. Groundwater sources
in difficult areas are limited where
groundwater movements accur only
through fissures, cracks, and crevices
found along fault systems and other geo-
logical disconlinuitics. Thus, non-pro-
ductive barcholes may e encountered
during well drillng. Smee maost of
Batangas Province including the bay re-
gion, fall under this category, 1015 impor-
tant to conserve g:-uundu.-'n!m- eSS
by non-indiscriminate guary g of rocks
arud conservation ol vepetation cover,
especially in rocky and lully arcas and
along river systems. The projected de-
mand based on the NWRC (1982} study
for Batangas is 379.5 million lilers per
day {lpd) at per capita average ol 190 1pd
inlake in the vear 2000, This will consist
of 1,120 shallow wells and 580 decp wells
in which 11 percent of the project de-
mand will be met by shallow wells, 45
percent by deep wells, and the remain-
ing 44 percent by other sources like
springs, rai miall, rivers, elc. For the hay
region, the NWRC projection was
143,203 million lpd while recent popu-
lation projection based on the 1990 cen-
sus showed a projected demand of
178,174 million [pd. Additional demand
from industrial and conunercial devel-
opment will require tapping other
sources, Thus, both surface and ground-
water resources need {o be conserved
and managed to minimize water pallu-

L.
MINERAL RISOURCES

The mineral resources of
Batangas Province are rather limited. [ts
majar metallic mineral is copper, al-
though commercial operation no longer
exists. The Lobo Copper Mine at the
Mabilog-na-Bondoe {Lobo) was oper-
ated by Lhe Pan Philippine Corporation
bobween 1944 and 1969, From 1966-1909,
it produced 604 tons of copper, 47 18 kg
of gold and 955.7 kg, of silver, What re-
mained as reserves, since the suspension
of its operations m 1969, were 177,520
tons of copper ore, containing (142 per-
cent copper and 90,720 tons of gold ore,
cortaining 20.57 gram /MT gold (BMCS5,
1986).

Nonmetallic minerals are mostly
industrial and manufacturing materials,
such as guano, phosphate rock, lime-
stone, gypsum, silica, barite, and clay.
Guano and phosphate rocks are mined
largely from caves. Well-known com-
mercial deposits are in Malabrigo, Lobo,
These minerals are used as fertilizers.
Minor deposits lie in Laurel and Sta.
Cruz in Batangas City.

Limestone, gypsum, and silica
are used m the manufacture of cement.
Limestone is prevalent in Batangas,
while silica is contained i various de-
posits associated with voleanic rocks in
Mabini, Lobo, and Mi. Banog in
Calatagan. Gypsum, or hydrous calcium
sulphate, is mined in Dulagan, Talahilb-
I’am‘layan in Loba, Sole, and MNa giba in
Wabini, and Kawaiﬂng and Lipunpuu—
Pajo, and Talahib Payapa in Batangas
City. The combined reserves of the Talahib
deposit amount ta 333,600 tons at 90 per-
cenl calcium sulphate.

Barite is used as a filler and adul-
terant Elﬂﬂs and in oil-well industries.



In the latter, it is used in drilling
mud, serving as a weighing
agent o counteract abnormal
pressure and sloughing shale.
Known deposits are in Mabilog-
na-Bondoc, Labao, and are asso-
ciated with gold and silver ores.
Bentonitic clay used m cevamic
industries can be found
Mainaga, Mabini, with reserves
at 500 tons (1980) and in
Luksuhin, Calatagan, at 14 mil-
lion tons (BMGS, 1986).

While commercial,
large-scale mining is limited m
Batangas, there are several me-
divm- to small-scale operations
and mining tenements. The Bu-
rean af hines and Geo-sciences
listed a number of mining tene-
ments (mining claims) in the
Batangas Bay walershed (Sev
Table 2700, However, the cur-
rent status of these tenements is
unknown, Forf:xﬂmpie, mining
of copper 4 km east of Lobo
toswn took place in 1956 and m
1966, butis now nonoperational
for unknown reasons, MG
records show that appreciable
amounts ot barite and copper
with recoverable silver were also
nmiined oul of the area,

Table 2.10. Mlnfng tenements {clarma] in the

Mineral Resources | Location and No. Area Applied (Ha

Sadmeto Batangas City - 2 14EE 36
Ligsa Cily - 1 oy
Lot - 1 020
Hirile Lk - 1 A6E.00
Bazal Batongas G2y - 10 1,806.17
Lopa iy - 3 AR 7D
Lot | L
flabi - 1 27.00
Copper Baimgas City - & 15.478.00
Laka -1 3100
[LETET 20441
Tiysman - 11 13,084.00
Faldapar Eiplargas City - 1 162 00
Galn Batangas City - 1 651341
Eipesgn -1 .78
Lako- 14 13,254.54
Makbare - 10 4708
L. Tayson - 13 12.086.32
(Gragwec ks and Ty - 4 22400
Stane Dalorgas City - 10 R

- KAk - ¢ 1,133 3
Ion Ty -2 350.04
L Mahini - | 62.1]
Ltk Batangas City - 11 483
Lobe - 26 118657
Tagzan -5 24400
L4117 ppgroved)
[1=] Wl - 1 ro dain
Fyrile 16 21
Luarlz Batangas Gy - 1 M1
Lalw - 2 g1.00
L1662 | appeoved)
Malirs - & el

Tarwzin - 1 4547
Fed Clarg Lagn « § 165 01l
Finch Aggregaies Balangas Cily - 1 T4AD
Lagir Cily - 1 B8
S and Gl Batnroas City - 1 41 44
Lhale Batngps Gy - | 2000
Labe - 5 Ba.6
Taysan - & 1400
Silica Ealangas City - 4 Q64 30
Lobo -1 By o
. Tapsan -1 36,07
Silca Sann Lok -2 2700
L [32.00 approwed)
S Balangas Ciy - 10 JAna
Laba - 15 14,185 00
Maliars - 9 4,205 30

Tapsan - § B, 307 00

Sl Iakini - 1 im
Wiwts Clay Batargas Cliy - § il 00
L Gty - | 1.0

Maoni - 8 47061
Linc. Rt - | 4O
Nate: Their location. humbers of claims, and areas appliod are given.
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Chapter 3.
LAND USE PATTERNS

INTRODUCTION

A reconnaissance survey of the
Batangas Bay Region revealed that the
state of the bay's environmental quality
was greatly influenced by the land use
activities in its catchment and coastal
areas. Thus, land use can serve as a
determinant of the health of the bay and
the problems it faces with regards to
pollution, degradation, and coastal
resources depletion.

PRESENT LAND USE

The general land use of the bay
region was derived from maps prepared

by the Bureau of Soils and Water

Management (BSWM), which were
based on the 1985 aerial photographs and
satellite images with corresponding
ground truth, The present general land
use map depicts the major land uses in
the bay region, namely: grain crops, tree
crops, coconut and other crops, grass
land/shrub land, forest, wetland, and
built-up area (human settlements), as
shown in Figure 3.1, The land use
presented in this section provides an
overview of the general situation in the
bay region. Updated data on land use are
only available for Batangas City and
these are also presented in the last part
of this section.

Figure 3.1. General land use map of the Batangas Bay Region, 1985.
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Batangas Bay Region

The bay segion, including the
island, I.'I'IUI'lI'Ci]Jﬂ[]'l.:iJL‘.‘i,, has a total land
arca pf 146,760 ha! About 61 percent
of the-bay J‘Egin'i'i':i total land area is
utilized for various agricultural uses: rice
and corn -- 17 percent; coconut -- 20
percent; fruit trees -- 1 percent; and
sugarcane -- 23 percent (Table 3.1 and
Figures 3.2, 3.3, and 3.4). Grasses and
shrubs comprise 26 percent, while
secondary forests cover about 9 percent,
The built-up area in the bay region is
only about 3 percent.

Tables 3.1a and 3.1b also provide
a breakdown of specific agricultural and
nonagricultural land uses in the region
by municipal level of data aggregation.
A summary of general land use in the
bay region is provided in Table 3.2.
Figures 3.2, 3.3, and 3.4 show the
distribution of agricultural and
nonagricultural land uses, respectively.
Of the total land area utilized for
agriculiural uses, coconut in com-
bination with other crops cover about
30 percent; sugarcane, 38 percent;
1:i5]1pnnds, 1 percent; upland rice, 14
percent; nonirrigated paddy rice, 12
percent; banana and atis, 1 percent; and
corn, 2 percent. Of the total land area
utilized for nonagricultural uses, about
31 percent is shrub lands, 25 percent
grasslands, 23 percent secondary forest,
[T percent bamboo, § percent built-up
areas, and 1 percent river/river bed.

Coastal Municipalities

In 1985, 43 percent of the total
land area of the four coastal municipali-
bes {Bamngas Cil}-’, Bauan, Mabini, and
San Pascual) was covered with grasses
and shrubs, Built-up areas accounted
for only 6 percent or about 2,865 ha.
Since 1985, the extent of built-up areas
might have increased; but no reliable
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eslimates are available, Fishponds origi-
nally occupied 431 ha (as of the 1985
survey); but this number has now
dwindled to less than a hundred hect-
ares. All the fishponds are located in the
rapidly industrializing Balangas City,
Rice, corn, coconul, (ruil trees, and sug-
ATCANe accol f'll"[i f[?r Iy E{Eg]'ﬁ-_"gﬂh’;‘ drea
ol 21,492 ha or about 45 percent of the
total Jand area of the four municipali-
ties. The coastal municipalities appar-
ently have depleted forest cover, with
an estimated 4 percent lefi.

The coastline of Batangas Bay is
presently being wtilized for various
purposes. The strip of coastal lands
within Batangas City supports various
uses, including ports/ piers, fishponds,
industries, residential/commercial
establishments, and agriculture.
Squatter colonies can also be found m
the area. lLand use in Bauan and Mabini
follows the same pattern, except that
these two municipalities have also
tourism and recreational land uses. San
Pascual cccupies only a small coastal
strip whose land use is basically
settlements and industries,

Presently, there are about 19
ports, located along the Batangas Bay
coast (See Table 3.3), three of which are
government-owned, The government-
owned ports are the Ports of Mainaga,
Bauan, and Batangas; while the
privately-owned ports include the
following: Philippine National Qil
Company (PNOC) Energy Supply Base,
Aflantic Gulf and Pacific Babcock
(Hitachi), Engineering Equipment, Inc.,
Batangas Ba}' Terminal, Inc., Keppel
Philippines, PNOC Marine Corp,,
AG&P Batangas Marine Fabrication
Yard, Caltex Refinery, Caltex Shipway,
PNOC Shipping and Transport Corp.,
Shell Refinery, National Food Authority,
Purefoods Flour Mills, Pacific Flour
Mills, and Himmel Industries,



{hectares) by agricultural land-use, Batangas Bay Region, 1985.

Municipality! Near- Upland Corn Banana Atis Sugar Coconut | Cocanut | Coconut | Cocanut Fish- TOTAL
City Irrigated Rice Cane {mono- {multi- banana shrulbs pand AGRI-
Paddy crapl | starey) CULTURAL
Rice = AREA
A, Coastal
Batangas Cily 1348 215 138 m 6,364 28 28 1,688 458 11,213
Bauan 345 J29 52 20 g 2324 250 L] 3400
San Pascual 42 285 EY 18 2505 2,804
Mabini 3 £6 287 144 B4 1,687 2,264
Subtotal 557 2,895 247 153 238 11,1987 222 46 0 3451 498 19,802
B. Interior
Lipa City A 662 72 4,556 195 B 154 15,353
Cuenca 5 82 7 1,053 832 148 2641
Ibaan 1028 154 131 &5 o 7,265
Padre (Garcia 1,150 1411 660 34 4 24 305 608 145 8,578
Rosaric 6,805 1,302 265 93 2.808 114 260 2349 677 14,773
San Jose 257 62 i 1,501 16 2373 4,320
Taysan 1,687 2804 51 964 ] AT &.677
Lobo 07 109 2062 333 5810
Alitagtag 56T g2 | i 1,118 2108
Subtotal 8,850 8,707 1,957 146 0| 2243 2,770 12,238 2,495 5334 0 67,531
C. Island
Municipality
Tingloy 23d 72 | 1,075 1,381
TOTAL AREA 10,407 12,836 2,204 871 236 | 336N 2,992 12.584 24495 9,860 | 498 BE.714

Note: Area was compuled usig 8 do! grie, based on 1.50,000 Prosent Land-use Map from BSWM




Table 3,1b.

Distribution of area (hectare

cultural landsuse, Batangas Bs

Municipality! Grasses Bamboo Shrubs Secondary Bullt-up River/ Quarry TOTAL GRAND
City Forest River Bed NONAGRI- TOTAL
CULTURAL
AREA

A, Coastal
Batangas City 6,091 1,107 14 1.661 1,662 138 16,473 27 686
Eauan 26t s 2,216 437 v 3,281 6,661
San Pascual 184 5 287 17 588 34493
Matyini ard 1452 147 2013 4 297
Subtotal 67N 1,596 9,617 1,661 2533 197 22,335 42137
E. Interior
Lipa City 125 GRK 451 2998 933 100 147 3,087 20,540
Cuenca 5 227 44 782 281 10 1395 d [
Ibaan 1,527 790 134 184 2,635 2,900
Fadre Garcia 440 2l 121 a0 743 9,371
Rosaric 382 1,074 2048 430 4z 130 4,166 18,839
San Jose an 166 115 38 B24 4,050
Taysan 1,672 B4 P a0 407 7 7l 134 4 283 10,840
Loba 4 T80 1 867 G TE0 73 13,460 19,270
Alitagiag 18 215 233 2,34
Subtotal 6,989 4,966 6,916 11.336 2,040 582 281 33,160 100,691
C. Island

Municipality 505 1353 1,880 324
Tingloy e =
TOTAL AREA 14,224 6,962 17,688 13,047 4,573 778 281 57,354 146,069

Note: Aroz was computed using a dot gnid, based on 150,000 Present Land-use Mag from BSWH,




Figure 3.2, Present land use, 1985.

Agriculture
60.7%
88,714 ha .

Monagriculture
39.3%
57,355 ha

Source: Tahle 3.1,

Figure 3.3. Distribution of area by present land use, 1985.

Sugarcane
37.9%

Fishpond
0.6%

Coconut (mona) -4

4% -1y

Upland rice
14.5%

Nonirripated —  Atis
paddy rice 0.8%
11.7%

Source: Tabla 31,

1. Balangas City. Batangas City
is the largest municipality in terms of
arca among the four coastal munici-
palities along Batangas Bay., The total
land area is 27,687 ha, comprising 66

."/ Banana

percent of the total arca of the coastal
municipalities. Many of the commer-
cial and industrial establishments
located along the Batangas Bay area are
within Batangas City, which is the only
one with an updated, complete, and
reliable land use plan. Being a rapidly
urbanizing area and the biggest in terms
of land size, it is important to closely
examine the present land use allocation
of the city. Based on its 1993 land use
classification, the city has about 23 per-
cent of its total land area composed of
the following: residential —- 1,995 ha
{7%); commercial -- 509 ha (2%); indus-
trial — 3,036 ha (11%); institutional --
367 ha (1%); parks/open spaces/cem-
etery -- 200 ha (1%); and infrastructure
- 420 ha {2%). The city’s built-up area
has doubled since 1981, reflecting
a rapid pace of ur-
banization which led
to encroachment in
some paddy rice fields
and coastal lands.
Corn

299 Agricultural
lands, which now

Coconut
. {multi) stand at 49 percent
14,204 {13,447 ha), recorded
Coco- a reduction of aboul
/ banana 20 percent from its
g 28% 1981 figure. Con-
F_ Coca-shrubs scious of maintaining

11.1% ecalogical balance,
the city has allotted 26
percent of its total
area for forestry use.
However, hall of this
allotted area is pres-
ently denuded and
maostly covered with

cogon, patches of trees, and agricultural
CTOPS.

2. Bauan. Bauan's land use is
dominated by sugarcane and shrubs
occupying 33.5 percent and 33.2 per-
cent, respectively, or 6,661 ha of its to-



Figure 3.4,

e
: ) Grasses 26%
Agriculture Nenagriculure

G1% Eﬁf% 1 Bamboo 11%
Shrubs 31%
Riverfrivar bed 1%

B— Forest (sec) 23%
-~ Built-up 8%

Source: Table 3.1,

Present land use, 1985,

Table 3.2. Summary of Land Use, Batangas Bay Region, 1985.

Land Use Coastal | Interior Island Region
Rice and corn g 22 7 17
Coconul 9 23 33 20
Fruit Irees 1 1 2 4
Sugarcana 2% | 2% | 0 23
Fishpond 1 0l 0 0.003
Grasses and shrubs 43 18 | a7 Zh
Secandary forest 4 1] 0 g
Buill-up ared 6 2 I 0 3
Riverfriver hed | 1] 4] 003

Source: BSWM 1955 land-uze map

Coastal municipalties:
Interior muricipalilies:
lsland munizipality:
Total Bay Region

tal land area (BSMW, 1985). Other ag-
ricultural crops planted in the area in-
clude rice (674 ha), corn (52 ha), banana
{26 ha), and coconut (250 ha) (5e¢ Table
3.1). In 1985, about 437 ha were re-
ported to be occupied by settlements
and infrasiructure,

3. Mabini. About 53 percent of
the total land area of Mabini is

Sh

Total Area (Hectares)
42157
100,691
KLY
146,069

agricultural, with coconut as the most
dominant crop. Other crops in the area
include rice (98 ha) and atis (227 ha).
The most dominant nonagricultural
vegetation cover in Mabini is shrubs,
comprising about 33 percent of its total
land area of 4,297 ha,

4. San Pascual. 5San Pascual is
predominantly an agricultural arca.



Table 3.3. Ports of the Batangas Bay Reglon, 1834,

B Name of Port Location COwnership
. Fort of Batangas Sta, Clara, Batangas City | Mational Governmen!
2. Terminal of Bauan Aplaya, Bauan Municipal Govemment
i AGE&P(BMFY) San Rogue, Bauan Private
4 AG &P [Pele Creosoling) San Roque, Bauan Private
5 Balangas Bay Terminal Ecle, Bauan Private
B Caltex Phulppines Danglayan, San Fascual Private
7. Engineering Equipment, Ine., Sla. Maria, Bauan Privale
g Hmmael Industries Finamucan, Batangas City | Privale
8. Heppel-Philippines Shipyard San Miguel, Badan Privale

| 10 LME Chemicals Poblacion, San Pasoual Privale
11 National Focd Autharity Tabangao, Batangas City | Prowncial Government
12 Pacific Flour Ml Tabangao, Batangas City | Prvale
13, Filipinas Shell Petrofeum Co. Tabangao. Batangas City | Prwvate
14 PNOC Coal Authonty Tahangan, Batangas Cily | Frvate
15 PHOC Dockyard and Engineering Corp. | San Miguel, Bauan Frivate
16 PHOC Enermy Supply Base Mainaga, Mabini Private
17. FNOLC Shipyard and Transpon Co. Danglayan, San Pasoual Private
18, Fureloods Flour Mills Bulacan, Mabini Privale
19, United Coconut Chamicals, Ing. | Aplaya, Bauan Private
Source: OFFOC, 1981,

About 83 percent of its total land area
of 3,493 ha is planted with various
crops, such as rice, corn, banana, and
sugarcane. Seventy-one percent of its
agricultural area is sugarcane planta-
tion. Like the municipalities of Bauan
and Mabini, San Pascual does not have
any forest cover, |ls built-up area as
ot 1985 was estimated to be about 287
ha (Ser Tuble 3.1).

Interior Municipalities

A large portion (68%) of the
land lecated in the interior munici-
palitics ot the bay region is used for
agricultural purposes. The total arca
occupied by grasses and shrubs is about
18 percent or 18,124 ha. Secondary
forest was reported to be about 11
percent of the total land area; but this
might have decreased considerably at

present. Conversely, the built-up area
of only 2 percent (2,000 ha) in 1985
might also have expanded since then
The absence of updated survey data
{acrial photographs and satellite
imageries) made it difficult to make
estimates of existing built-up areas in
the interior municipalities of the bay
region,

Island Municipality: Tingloy

Tingloy is located in Maricaban
Island, with a tatal area of 3,240 ha,
Fifty-seven percenil of the island
15 covered with grasses and shrubs
and the rest (43%) is agricultural.
Agricultural land comprises the
following crops: coconut, rice, corn,
and fruit trees (See Table 3.2), There is
no forest cover and a very small
built-up area.
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Chapter 4.
COASTAL RESOURCES AND WATER-USE PATTERNS

INTRODUCTION

The coastal resources in the
Batangas Bay Region are limited.
Mangroves exist butare very patchy and
found maostly in the islands. There is no
reliable estimate of mangrove cover in
the bay region. Coral reefs, on the other
hand, are relatively abundant, especially
in the island of Maricaban. Coral reefs
and fisheries are the bay region’s most
important coastal natural resources.

In terms of water-use, fishing
and shipping are the primary sectors in
the Batangas Bay, followed by coastal
tourism and brackishwater aquaculture,
At present, the bay is also the dumping,
area for some of the demestic and
industrial wastes generated within the
region. 11 is also being used as a source
of industrial cooling/heating water.

About 15,000 m* 10 22,500 m” of seawater
per day is being used for such purpose
by the Shell Refinery at Tabangao,
Batangas City. Figure 4.1 shows the
general zonation of water use for
Batangas Bay. This zonation is based on
the assessment ol current activities
operating within the bay.

CORAL REETFS

Caral reefs occur in the western
and southhwwestem parts of Batangas Bay
and in Marcaban Strait where stronger
currents prevent heavy siltation. The
southwestern coasts are in the vicinity of
Mabini and Tingloy (including, Sombrero
Island). The coral reefs of the southwestern
part of the Bay along the Calumpan
TPeninsula is conliguous with those on the
Balayan Bay side, Figure 4.2 shows the
coralline areas of Batangas Bay.

Figure 4.1. General zonation of water uses of Batangas Bay.
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Figure 4.2. Coralline areas of Batangas Bay.
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According to Gomez (1990), a
survey made i1 1981 showed that live
caral cover in Batangas was 24 percent
good, 44 percent fair, and 32 percent
peor. This survey appeared to cover
only the Balayan Bay. Aboul 10 years
later in 1991, live coral cover showed
37.1 percent good, 40 percent fair, and
229 percent poor, which indicaled same
marked improvement. Balavan Bay
has 4 number of resorts that cater to
SCLBA diving, The benefit of tourist
activity of this type complemented the
ordinances enacted by the municipal
government of Mabini against the
destruction of coral reefs. These might
have contribuled Lo the improvement of
the coral cover.

Corals and Reef Fishes of
Napayong Point, Balangas City

Napayong Poinl is al the
southeastern part of Batangas Bay. From

44

UPSRE {1991}, 19 genera have been
identified. The largest and dominant is
Acropora followed by Porrles. Soft coral
constituted 10 percent, indicating that
the area is subject to frequent physical
disturbance from waves and currents.
The other components of the coral
communily at Napayvong Point were
alpae (8.33%), sponges (2.19%), and
zoanthids (0.42%).

Thirty-nine species {39%) of reef
fishes have been identified with Antiias
wortenit as the dominant species,
followed by Cirrfulabrus cyanopienra,
The maost represented fish groups were
the damsel tishes { Pomacent vidae) and the
wrasses (fafridee). Table 4.1 shows the
relative abundance of reef fishes al
Napayvong Point. The presence of
butterfly fishes {Charfodontidae) sugpests
poor hard coral cover, Commercially
impartant fish species were absend
during the survey at Napayong Poeint.



Reef fishes and theirabundance
observed at Napavo
Taxan Abundance
Family Acanibuncae (surgeon iishos)
Clenochasius stistus ]
C. binatatus 2
higsa fturaties 1
Zebrasoma scopas 1
Family Apcaanidae (Candinal fishes)
Apogorids (uvenies) 0
Chanpdipternis guinguainealus k|
Farmily Chaetodonhidas (butlzrly fishes)
Chastodon Kebol o 4
£ Irlfascealis 1
Farmily Corhitidae (hawk fishes)
| Cienibeciithys o 2
Farly Labndas {wrassas)
Chelivrug diggranug ]
Ciretlabrus cyaropleurs 4
. farrihichy 15 T
Homigyminus s 23 =
Labroides dimdislus fi
Macrophanngodon molgagis 1
Thaasoea lunan 2
Family Mugilodagae (sand perches P
Paranirns centislopurclala 1
F oyciophthalmg 2
P cyfindrice ) 1
P palyptheima 1
F tetracantiha 4
Family Mullidae {goal fizhe 5]
Paraoroneus barennoides 1
£ barbennes 1
Family Memiptordas {Ibreadfin bream)
Scolopsis bulingaty B i
S cancelales 1
Farmiy Oslracionlidae {box Nshes)
Ostraeion culucus 1
Farmly Parmacanthidas (angel fishes)
Cerirapyge ficoar 2
C. tirolicii 2
Family Fomacentridaa [damsel fighas) i,
Abudefdut vaigionsis q
Dagyllus fimaculatis 18 |
O ratcolatus 12
Glyphidadoniaos rex ) 1
Pomacenines amboinenss 3
B vaiuii 2
FParaqiyphichadon mgross 4 ]
Family Serranidas {sea basses'ymupers)
Anthias mortani 185
A sguamimhpuniug 2
Family Syncdonticae (lizard fishes)
Saunda graiis 4

11

Coral Reefs of Sombrero
Island

Sombrero Island lies
on the northwestern part of
Maricaban [sland. [ts cor-
als. assessed by McManus et
al, (1981}, consisted af 44
genera in 90 classes and oc-
cupied about 25 percent of
the area around the island.
Less than bwo-thirds of the
genera (84%) belonged to
the top 10 classes, The most
dominant species was
Acropori inits arborescent
{168%) and corymbaose (13'%)
forms. At shallower depth
to 10 m, corals consisted of
the {ellowing: arborescent
Arropora (27'%), co rvimbose
Acroporn (15%), caepitose
Poctllupora (8%), massive
Porites (7%), cocpitose
Acrapora (7% ). and 11 other
penera (1-5%). Bevond 10
m depth, the major corals
were corymbose Acropors
(10%), encrusting Manlipon
(9%), massive Moritrs (8%),
massive Pacliyseris (6%,
and en-crusting  Porites
(6%,

There  are  three
dominant fishes associated
with corals in the Sombrero
Island. These were Pomge-
ceddens brachialis, Authins
sigrinipinnts (26%), and A,
nmovfonn (14%). AL 10 m
depth and shallower, the
dominanl species were A.
mortont, A, squamiprings,
and Pemacestris brachiialis:
while at over 10 m depth
and steeper slopes, A.
squanmipimies is 1he mosi
dominant specics.



CAPTURE FISHERIES

There are twao lishing sectors
within the Batangas Bay region:
municipal and commercial fisheries.
The first sector refers to fishing within
the municipal waters which is a 15-km
zone from Lhe shore with boats of three
aross Lons or less and using passive or
less muobile fishing pear types. Ths
sector also imcludes fishing activities
without the use of boats, like trapping,
fry gathering with scissor nets, and
ather passive or non-mobile gear ty pes.
Municipal fishing pear types are the
following: drift gill net, set gill net,
hook and line (single or multiple
hooks), scissor net (salap - fine mesh or
sitkng - bigeer mesh size}, and spear.
The scissor nets are used for catching
anchovy of various sizes. On the other
hand, commercial fisheries involve
fishing bevond the municipal waters

with boats of more than three gross
tons, using highly mobile gear tvpes.
Purse-seining operations used to occur
in Batangas Bay some ten vears ago;
but now, commercial fishing
operations use mainly the bagnet or
tizsnig. There are 31 commercial boats
based in the region, of which 3 are
from Balangas Clity and 1 from Bauan.
Mot all ol them are operating
exclusively in the Batangas Bay,

Under Republic Act 7160,
Lknown as the Local Govermment Code,
the territorial waters of the muncipal
governments have been enlarged from
three nautical miles (5.56 km) to 15 km
from the shore. As a result, the whole
of Balangas Bay is effectively classified
as municipal waters under the
jurisdiclion of the local governments
aof Mabini, Bouan, San Pascual,
Batangas City, and Tingloy. Thus,

Tahle 4.2, Local and scientific names of fishes caught
by fisherfolk in Batangas Bay.

English/Local Name Scientific Name Family
Seadigalunggong Claaplars st Scobidae
Anchowyigilis Stalephonus 50, Engraulidac
Alumatian Hasiraliger 50 scombridag

~ Tanibiked tishinouaila fnggal Thunnidag
Gulpasan Thunius ou&sus Thunnidag
Yellowfin luna Naottiinnus macroptanus Thummdae
Frigate wnaftudingan Aux's 5p. Thunnidaa
Skipiack KalSUWanug pelams Thunnidae
Spanish mackerehignguigu Scombaraimgus 51 Scombnidag
Slpmouthizapsap Laiognalhus so. Leiognathidac
Cavallaitalahitok Carani 50. Carangidae
CEesi0 s sp. Cassionidas
Grouperiiagu-ianu | Epinepiwlus sp. Serranidae
Baracuda Sphvrasna &5 aphyraenidas
Mullet Mg s Mugilidas
Thraadiin breamibsugo Merniplers sp. Mimiple ndae
Meonlish Wene macuiala Menidae |
Sarzine Sardinalla 5p. Clupeidae
Found hermng Cusstimignia 5p. Cussumieridas
Tarsillo Silizgo sp Sillaginidas

Source: Office of the Provincial Agricullunst, Batangas Province, nd .




commercial fishing operations are
banned in Batangas Bay. However,
commercial fisheries have often
encroached on the operational arcas
of the municipal fisheries, generating
resource use conflicts belween the
two sectors and iontensifying
exploitation of stocks, Except for San
FPascual which has the shortest
coasiline, the rest of the coastal
munjcipalities operate commercial
fishing fleets.

Fish Production and Trend

In 1993, municipal fish
production in Batangas Bay,
excluding Tingloy, was 3,634 MT of
which 1,864 MT came from
maoltorized fishing boats and 1,770
MT from non-motorized fishing
boats with estimated value at 181.7
million pesos. The major species
landed by the municipal tishing
boats are shown in Table 4.2, For
commercial fisheries, the 1993 catch
that landed in Wawa, Batangas, was
184 MT. Tish caught for home
consumption by the fisherfolks was
net well-documented. However,
estimate based on per-family fish
consumption (30 kg per fishing
family / month}) is about 1,561 MT per
vear which is about half of the catch
in 1993,

There appears to be some
decline in the catches af certain
species landed by municipal fishers
in Sto. Domingo, Bawvan, and
Tabangao, Batangas City. Slipmouth
and anchovy showed low cateh in
1993, as compared o 1992, This
decline, however, could be attributed
to seasonal variations. Longer time
series analysis is required to
establish whether the species are
indeed declining. The municipal
fishing's peak season is October to
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Table 4.3. Quantity of
commercial fish landed in
Batangas City.

Year Quantity {MT}
1883 184
1992 -
1851 625
1580 1,548
18949 -
1984 -
14987 1,112
14984 1.782
14985 1.687
1984 1558
1583 1,565
182 1,760
1981 7588
1580 5028
15749 8231
1874 7,754
1577 7.200
1876 2048
Sources: Fishares Stafistics of the
Plilippines, BFAR [197E-07) and Bureay
of Agricufural Stetistics, Batangas Cify
{ 19G0-02),

May, especially in the municipality
of Mabini. The lean period is from
June to September, coinciding with
the soulhwest monsoon where
incremental conditions at sca make
fishing difficult,

Commercial fish catch also
showed some decline as shown in
Table 4.3. Some species caught by
this sector showed seasonal
variability, such as frigate tuna {Ser
Figure 4.3) and round scad (See Figure
¢.4), However, some of the fishes
were caught not from the Batangas
Bay, but off Mindoro and Lobo
(Batangas) waters.

Overall, fish landings in the
Batangas Bay arca included catches
from waters outside the bay by both
sectors.  Also, some municipal
catches were landed in Calaca in
Balavan Ba}f, usually by fishers from



Figure 4.3, Frigate tuna landed at Wawa,
Batangas City.

{Thousands)

to provide an overall picture
of fish production from the
bay region.

The pollution impact on the

| q
@ &y | U

Quantity Landed (Kg)

fisheries resources of Batangas
Bay has not been assessed.
Despite the presence of many
large industries, growing
urban centers and increasing
shipping activities, the level of
pollution in the bay appears to

1 & a7 have little observable cffects
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Source: 1950-1893 BAS Data {Commercial Fisheries),

Figure 4.4. Round scad landed at Wawa,

on the fisheries resources;
but perhaps this is masked by
the impact of resource use
conflicts,

Fishing Communities and
Fishing Pressure

The municipal fishery is an

important economic seclor in
the region. About 70 percent

of the municipal fisherfolks
are working full-time. The
remaining 30 percent have

seasonal employment, such
as carpentry and masonry.

Batangas City.
100 — —
- 1840
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i As of 1994, there were 8,965
fisherfolks in the bay region,

MONTHS
Source: 1090-1993 BAS Data {Commercial Fishones).

that area. Thus, it is difficult to
determine the actual catch from the
bay, given existing statistics. There is
a need to undertake a comprehensive
survey to assess this issue. Apart from
those catches earmarked for the
market, fishes caught for home
consumption must be assessed in order
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\\\L_L\uA distributed as follows:
R S S— =S £ Municipality = No. of

0
Jan Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec

Municipal

Fisherfollk
Tinglay 1,708
Bauan 3,130
hMabini 575

Batangas City 3,252
Total 8,965

The lower number of Tingloy
fisherfolks may be attributed to its small
population and isolation, In the case of
Mabini, the low figure may have been
due to shift to overseas contract work.



Fishing boals and gears are usu-
ally owned by the lisherfolks themselves
with capital generally coming from in-
formal sources like relatives, as well as
from their savings. For a drift gill net
operation in Maricaban. having a crew
of four, including the boat owner, will
have an average income of £ 4,000/
month tor the owner and 121,333/ month
for each crew member over a period of
six months. These estimates were based
on an average catch of 10 kg per fishing,
trip and 20 fistung trips/ month and catch
sold at P40/ kg, For saliag /salap apera-
tion of anchovy, a fishertolk can earn
about £ 6,000/ month but only for four
months within the vear, Among the
Calaca sel gill net operators (usually two
crews), each can earn about 2 22,500/
month but for three months only within
the vear. Thus, the scasonality of fish-
ing, results in occupational pluralism
amonyg fishertolks.

For the commercial fisherics,
there are aboot 392 hishertolks of which
19 are in Bavan, 85 in 'I'inng}.', and the
rest from Batangas City. Anestlimated 3
pervend of 1he 1'{*Elll'r!'lr!‘i coastal population
is dependent on commercial fishing for
livelihood,

the absence ol slock
assessment data, the number
fisherfolks or fishing boats relative to the
fishing ground arca may be used as an
nulicator of lHshing pressure orinlensily.
Within the Batangas Bay, there were 11
fisherfolks and 12 fishing boats per 1 kmy”
of fishing ground, respectively.
Considering, that the Batangas Bay and
the adjacent waters within the bav region
have a surface area of less than 230 k<,
such coneentrabon of fisherfolks or boats
is indicative of heavy tishing pressure.
I contrast, in Lingaven Gulf which has
an area of about 2,100 km? the
proporiions are 13 fisherfolks and 7
fishing boats per 1 kot of fishing ground,

[
i+

respectively. Lingayen Gulf is already
overexploited However, the
comparison between the two areas does
not necessarily imply that Batangas Bay
has a higher exploitation rale.
Assessment must be done through a
proper survey.

Fry Gathering

Fry gathering is a small-scale
component of the municipal fisheries and
is seasonal in the Balangas Bay. The
commonly canght fry of commercial
value are those of milldish (Chanos
chanes) and tiger shrimp (Penacus
nasnodon) which are both abundant from
March to August. Waomen and children
are usually the ones gathering the fry,
using skimming nets in the shallow
portions of the coast (UPSEE, 1991 In
recent years, the catel has been declining
and, since 1994, the {ry industry in the
Batangas Bav has almost become
nonexistent. Traders are now setting try
from other areas. like Lobo, which is
outside the bay waters.

[llegal Fishing Activitics

Hlegal fishing activitics, such as
the use of explosives amd cyanide, oecur
within the vicinity of the Batangas Bay,
particularly around Maricaban Island and
parts of Mabini, usually in the coralline
areas. Cyanide 15 used in ocatching,
aquarium fishes in coralline areas while
explosives are used for catching fishes for
fond. On the othor hand, the use of fine-
meshed nets are widespread around the
bay. Fine-meshed gill nets and push nets
arce used for squid and salap for fry of
anchovy (difong). Set gill nets are used to
catch sardines and frigate tuna. Efforls to
curb illegal fishing, mcluding the
enactment ol regulations to the eftect, have
reduced such an activity, but it is not
entirely eluninated and this 15 bemng
ascribed as Lhe major cause of decline m



fish stocks  Information on illegal fishing
Activites s scant. Research is needed 1o
assess the impact of illegal fishing on the
fisheries of the bay and the coastal
communitios.

Fish Trading and Marketing

The marketing of fish landed in
Batangas Bay is largely lor local
cansumption (within Balangas Province)
Those landed in Batangas City are usually
sold in nearby areas, including, Lipa City
in the north, It is only when there is a
supply glut that those landed m Batangas
City are transported to Metro Manila. [ish
caught are sold both to retailers and
whaolesalers. Usually, the shares of fishing
crews are sold to refailers, On the whole,
the trading of fish in Batangas City has
involved a limited number of middlemen
and, thus, fish sold 15 chea per Hhan in Metro
Manila.

BRACKISHWATER
AQUACULTURE

Brackishwater pond
culture is the only form
of aquaculture in the bay
region, Brackishwater pods 4
arc lound in the former
mangrove/nipa swamps in
Batangas City (Barangavs
Sta. Clara and Sta. Rita
Aplava). Ponds in Malitam,
Cuyo, and Batangas City
were converted to indus-
trial/commercial  areas.
Figure 4.5 shows the location
of brackishwater ponds in
Sta, Rita Aplaya and Sla.
Clara, with a tatal area of
about 80 ha. Species cultured
are milkfish (Clanes chanos) =
and shrimps, especially
Pegacns moenodon and P,
fndicnes.

Figure 4.5,

e
s Bay !:é;;.,..‘

Farming practices myvolve the use
of fertilizers to grow natural food (e.g,., {ah-
fafr tor milkfish). Stocking density is low
al 2,000 fingerlings/ha. Harvest is poor,
due to low survival of stocks. Somelimes,
shrimps are cultured topether with
milkfish but at a low stocking density.
Manacullure al shrimps is being
practiced but only on a small-scale
basis. Annual aquaculture production
in the bay region is estimated as
follows: milkfish monoculture (300-
500 kg /ha); sheimp (20 monadon)
monoculture (100-250 kg/ha); and
milk{ish/shrimp polyculture (300 kg/
ha millfish and 100 kg/ha shrimp).

Industrialization and urban-
ization appear to have signiﬁcant -
verse impacts on aquaculture. In ad-
dition to direct land conversion into
industrial and commercial uses, wa-
ler pollution associated with mdustri-
alization has affected aquaculture ex-
pansion and production in the region.

Location of brackishwater fishponds
in Batanaas Bay,




TROTECTED AREAS AND
ARTIFICIAL SHELTERS IN
BATANGAS DAY

Although there are coral reefs al
the hay's frinpes, there are no planned
or legislated protected sites in the area.
habing, however, has declared same ma-
rine arcas as reserves in Balavan Bay
where tourism is being encouraped,

Underwater structures associ-
ated with piers, jeltics, and mooring da-
vices located and S or placed witlun porls,
such as those of the Caltex Refinery,
Pilipinas Shell Refinery, Batangas City
Port, and other private companies serve
as habitats for marine organisms, These
structures actl as artificial shelters con-
tributing to marine biodiversity and pro-
ductivity quite similar to coval reets
Amaong such structures, enly the jettics
ot the Shell Refinery at Tabangau,
Batangzas, have been visually surveved.
Sponges, polychaeies, echinoderms, tu-
nicates, and gorgonians were observed
encrusting lhese jettics.  Also, fishes
were observed among, these structures,
such as snappers (Lolemdae), goatfish
it indae), mullet (M-
giliue), butlerfly fish
fChaetodontidaey  and
Lurkey fish (Pterois).
However, no systematic
study has been can-
ducted on these struc-
Lirres,

- _i
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SHIPPING ANTD
MAVIGATION

Vessels (thousands)
e A N T 5 R O - T = o TN s - |

Balangas Bay is
used widely by both do-
mestic and foreign ves-
sels, resulting in in-
croased vessel trallic
over the years. Between
1985 and 1990, the
number of domestic and

foreipn vessels enlering the bay rose
from 5,052 ships to 6,770 (See Figure
4.0). The shipping lanes in and out of
the bay are shown in Figure 4.1, Ves-
sels can pass cither through the Verde
Island Passage or via Marvicaban Strait.

Shipping statistics taken for the
month of February 1995 showed that a
total of 1,323 ships docked in Batangas
Bay, of which ™ percent were domestic
vessels, Aboul 81 percent of Lhe ships
docked in the public ports of Batangas
City and Bauan, while 19 percent docked
m the private parts of industrial firms.

Botangas Bay 1s heing developed
ito an international port, serving not
only Batangas Provinee bul also the
nearby pravinces of Cavite, [aguna,
Fizal, and Ouevion, he establishiment of
industrial conipleses along, the coasts of
Batangas Bay has enhanced the siralegic
importance of the bay for international
tracde. I s u\'i‘mm‘lf’d Lhat the valume af
ships passing through the bay will sig-
nificantly merease and potentially will
cause Bolh resource use conflicts and
pollation.

Figure 4.6. Number of ships entered and cleared in the port of
Batangas in 1985 and 1990,

== . J_:., Z — |
1985 1940
te Entered (domeste] B8 Cleared (domestic) |

ISEntered {fziign)  WMCleared (foreign)

Source: Philipnine Parts Autharily,



COASTAL TOURISM

Coastal tourism in the Balangas
Bay is not vet well-developed, as

There are only few beach resorts m the
bay areas, largely located in Bauan (Sec
Figrire 4.7). Polential tourist areas are
i1 the northern tip of Maricaban [sland,

Et]rnp'ﬂl't—"tl to the adjacent Balavan Bay.

Figure 4.7. Location of beach resorts in the Batangas Bay Region, 1993.
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Chapter 5.
LAND-BASED ECONOMIC SECTORS

INTRODUCTION

The land-based economic sectors
that affect the general environment of the
Batangas Bay Region, including,
Batangas Bay, are discussed in this
chapter. These sectors are agriculture,
industry, and commerce. Only pertinent
aspects will be covered with respect to
their contribution to marine pollution.

Due mainly ta data limitation on
the region, this chapter utilizes only
cross-section information,  Whenever
pnssihle, data tor the whole province are
presented vis-a-vis those for the bay
region $o as to provide comparison.

AGRICULTURAL 5ECTOR

Batangas is largely an
agricultural province, although this may
change in the next 10 years or so as il
moves fowards industrialization.
Currently, its agriculture is dominated
by coconut and sugarcane, followed by
rice, corn, coflee, and banana. There are
other crops, like fruit trees and
vcgctﬂblcs, but these are minor crops and
seasonal in production.

Batangas Province has a
complicated cropping system, sucly as
multistorey cropping and intercropping,
(BSWM, T985). As of 1994, a total of
187,790 ha of land in Batangas were
utilized for agriculture: 13 percent in the
coastal arcas and 25 percent in interior
municipalities of the BER, respectively;
while 62 percent were outside the region.

Caoconut is widely cultivated in
the province. Annual vield ranged from
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150-4,403 kg/ha, depending on the
management system employved, bearing
tree age, and level of pest infestation
(BSWM, 1985). A large part of the
production was for copra. Production
m 1994 was 220401 MT, valued at 2.2
million pesos covering an area of 37,170
ha, Fertilizers are not usually applied
in coconut plantations, except where
there is intercropping of seasonal and
annual crops, like vegetables and coffee,
Also, very limited pest control is done
due lo lack of technical assistance from
authorities. In 1985, BSWM reported an
aggregate total area for coconutat 85,103
ha. This has considerably decreased in
nine years, possibly due to direct
conversion  intoe  industrial  and
residential land uses.

Sugarcane is also an important
cash crop in Batangas Province,
enhanced by the presence of two milling,
factories — the Batangas Central
Azucarera and the Central Azucarera de
Don Pedro. These milling factories are
located outside the region — in Balavan
and Nasugbu — producing semi- and
nonrefined  sugar,  respectively.
Sugarcane yield ranged from 2,670 kg/
ha in District | to 62,705 kg /ha in Dislrict
L. Such a low yield in the former was
attributed Lo ratooned crop on its third
harvest (BSWM, 1985). The 1994
sugarcane production was 3,675.090 MT,
valued at B2.38 million. Fertilizers were
applied in sugarcane farming to improve
soil fertility; while the use of pesticides
was nil, due to high cost and lack of
technical assistance from authorities,
Like coconut, sugar land has been
drastically reduced from an aggregate
total of 70,304 ha in 1985 by about 66



percent, possibly due o industial and
residential land uses.

Rice is the major gramm crop
|)I‘L‘Jlt‘]l]i.‘1-"v;| in the province, followed E)}.-
com. Rice production comes {rom three
farming systems as shown in Table 5.1,

Table 5.1. Rice farming system and distribution

by land area extent.

Category 1985

2,300 ha
17,093 ha
20453 ha

39,856 ha

Irrgated nce
Manirrigaled rice
Upland Rice
Total

The 1994 production area far rice
was [ower by 6500 ha trom the BSWM
(1985) survey of 33,856 ha; while 1he
irrigated vicelands have moreased by 2.5-
fold,  Tice pl'nd Helin is I;U'gu]y
extensive, usually one cropping a year
during the wet seasan. Inarganic
fertilizers arve used to impraove sail
1'EI'l'|'1il.'}-'. Weeds are contiroedled ﬂm_mgh
manual means wsually in
nondrrigated vice fields; while

weedicides are used in -
trrigated rice lands. For Livestock
conlralling pests, like maole Callle
crickets, green leafhopper,

and  srtemborer,  sewveral Swirne
inseclicides arve used ke Goal
Thiodan. Folidal, S5evin,

Brodan, Endrin, Furadan, Carabao
Hytox, Gusathion, Mala- Herse
thion, Decis, and Parapest. -
Some of these pesticides are Total
Lanned.

The distribution of ricelands {or
the 1994 data showed that 41 percent
were ininterior areas and 8 percent in
the coastal areas ol the bay region, re-

spectively. Amaong the municipalitics in
the region, Resario had the largest
nonirrigated riceland. In terms of nice
production, about 130,107 MT of rice
woere produced by the provinee in 1994,
Aboot 40 percent (52,057 MT) came from
irrigated rice culture; while the rest were
either rainfed or upland 1y pe,
Rice produclion was not suf-
ficient o meet the province's
mcreasing population

1994 crar
LIVESTOCIK AND
5, 7G1ha POULTRY
10.212 ha Livestock and poultry-rais-
23,23% ha ing serve as additional
' ICoie sources for farmers,

39,206 ha

Table 5.2. Livestock production in Batangas Province.

although commercial ven-
tures, eepecially chicken, ex-
i~t. Cattle, swine, and goals
are also L gely rased for domestic con-
sumption althouyh some are for breed-
g arud Lattening, purpases. In addition,
some catlle and goals serve as sources
of mulk, bepically Tor home consumption.
Carabaos and horses are raised as draft
aninals for domestic use and exporl 50
where, Livestock production in the prov-
ince s show i in Table 5.2

1985 1994 '
81420 83731
737,192 293,052
56,285 51,160
26,768 27,81
6.943 | 0,303
408,712 ‘ 465,176

Within the bay region, Lipa City
had the largest praduction of liveslock,
tallowed by Batangas Cily and Rosario
(See Frire 5.1). Seven municipalities had



Figure 5.1. Number of heads of total livestock in the Batangas Bay Region, 1993.
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production below 10,000 heads while
four were between 10,000 to 25,000
heads.

Chickens are raised for
commercial and home consumption. In
1993, about 14,648,230 heads of chicken
were produced in the province, of which
58 percent were broilers and 42 percent
layers, Most of this production came
from the interior municipalities of the
region (61%) and elsewhere (38%).

INDUSTRIAL SECTOR

The industrial sector in the bay
region is categorized into three types,
based on the scale of operation (output);
large-, medium-, and small-scale. As of
1994, there were 75 establishments in the
region -- 44 located in the coastal
municipalities and 31 in the interior
areas. About57 percent of the firms were
owned by Filipinos, 6 percent were
foreigner-owned, while 32 percent were
partially foreign-owned, and 5 percent

5l

of undefined ownership. By scale of
operation, industrial firms in the region
were distributed as follows: large-scale
(45%); medium-scale (20%); and small-
scale (35%),

Of the establishments in the
coastal towns of Batangas Bay, 47 percent
sold their products on the domestic
market, 30 percent exported, while 23
percent of unknown markets. For the
whole region, firms sold their products
as follows: domestic market (45%);
exported (28%); and unknown market
(27%).

COMMERCIAL SECTOR

Commercial establishments in
the region are relatively concentrated in
urban and m‘banizing areas, such as
Batangas City, Lipa City, and Bauan.
Such commeraal establishments include
those that generate solid and liquid
wastes which can potentially enhance
polluton in the river systems and the



Batangas Bay. In addition to restaurants
and eateries, numerous fish, meat, and
vegetable stalls in public markets
penerate wastes that are typically
disposed off in dumping sites and even
rivers, Hospital wastes and petroleum

products are generated by hospitals/
clinics and gas stations, respectively. A
histing of the commercial establishments
m the three localities is shown in Talile
5.3.

Table 53. Kind and number of waste-generating commercial establishments in

Batangas City, Lipa City, and Bauan (1994).

Number
Kind of Commercial ;
Estshlishriit Batangas City Lipa City Bauan

Fish Vendors 120 52 72
feat Vendors 80 51 18
Fruil and Vegetable Vendors 140 86 214
Bakeries/Bakeshops/Bread Stores 47 44 14
Restaurants/Canteens/Carinderias/!

Relreshment Parlors 173 121 48
Groceries/Sari-zan Stares 478 438 494
Hospitals/Medical Clinigs!

Cental Clinics!Optical Clinics 55 70 21
Gasoline Stores 11 4 5
Sources: Office of the City and Municipa! Treasures of Batangas City, Lipa City, and Bauarn.

Data Files, n.d,
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Chapter 6.
STATE OF MARINE POLLUTION

SOURCES AND LEVELS OF
MARINE POLLUTION

Dowestic Sources

The bay  region’s coaslal
municipalities do not have scwape
treatment facilities. Thus, a portion of their
untreated domestic wasies eventually
finds its way into Batangas Bay through
various waterways. 111994, in the coastal
areas alone, based on the population of
360,529 and a per-capita biochemical
oxygen demand (BOD) of 18 kg/vear,
the load was estimated at 6.5 ~ 10" kg,
BOD is a water-quality parameter used
to determine the relative oxygen require-
ments of wastowaters, effluents, and
polluted walers. BOD trom domestic
wastes is estimated al 50 g/capita per
day, while roll-on/roll-off (RO-R(H
vessels s estimated al T00 kg /dav. Table
6.1 gives the BOD loading estimates from
domestc sources into various rivers in
the region.

Preliminary measurements of
BOD, near the Pilipinas Shell Refinery
jetties and the Batangas Port, ranged from

722 myg/1l. BOD measurements done in
1990 (Batangas I'ort Project) in the
tributaries that led to Calumpang river
yielded loads of 7-48 myg /1. Calumpang
River was the imajor source of BOD in the
bay and the load moved northward along
the shoreline.

Total coliform counts obtamned in

a preliminary study conducted in 1990
ranged from 23-240 MPN/100 ml in
marine stations in the vicinity of the
existing Batangas port. The water quality
criterion for total coliforms for Class SC
waters, such as Batangas Bay, was 5,000
MPN/TO0 ml. While the {otal coliform
levels obtained in marine waters were
well below the criteria set forth by the
Department of Environment and Natural
Resources (DENR), the data were limited
and would need further verificalion (5
Figrives 6.1, 6.2, and 6.3). There appear to
be ne data on coliform counts in the
major rivers and estuaries, For instance,
coliform counts between 107 and 10" are
expected per 100 ml of wastewater
{Economopoulos, 1993kThe wastewater-
volume per capita can range between 50
t 300 liters per day, depending on the
standard of living, Given

Table 6.1. Preliminary estimates of BOD loading from
Batangas Bay Rivers (kg/day), given
increments of growth of the population.

River 1990 1995
Calumpang River 136,443 148,314
Iiajuia River 5433 5E06
Cuta River 1.042 1,133
Pataran River 453 503
Patal River 369 401
Growth{mutiply) 1.000 1.087

Source: Eatangas Pon Project Repart

the imited volumes of the

river and bay walers

surroundin 7 the Batan 2as

Bay, the increase in

M. . Cuéfurm loads is expected

168,098 due to the growing

6,693 population levels in the
1,284 area,

570

455 From a World

1957 Bank (1994} study, solid

| wastes generated based

on population projection



Figure 6. 1. Estimated quuid waste
inventories, using Bntangas
Bay population estimates, 1995,
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Figure 6.2. Estimated liquid waste inventories,
using Batangas coastal popula-
tion estimates, 1935 and 2000,
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Figure 6.3. Estimated liquid waste inven-
torles,using Batangas Bay in-
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in Batangas City from 1994 to 2005 (See
Figrire 6.4) would be in the order of 80 to
100 tons / day (5ee lNignre 6.5). The wastes
contributed by each sector (i.e., residen-
tial /commercial; high income, residen-
tial; middle income; and low income) are
shiown in Figure 0.6, About 40 percent
of the wastes are generated by the
residential/ commercial sector, The
household and commercial waste char-
acteristics in Batangas City arc shown in
Figure 6.7, Most of the wastes are
biodegradable, consisting of vegetable/
putrescible, vard, and paper wastes,

Figure 6.4. Population projection,
Batangas City, 1994-2000.
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Figure 6.5, Projected waste generation rate,
Batangas City, 1994-2000,
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Figure 6.6. Waste contribution, by sector
in Batangas City.
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Figure 6.7. Household and commercial
waste characteristics in

Batangas City.
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FPutrescible wastes produced by the coastal
municipalities of the bay region would be
in the order of 54,000 tons/yr, based on a
factor of 150 kg/ person/yr as estimated
from Economopoulos (1993).

Marketwaste in Batangas City as
shown in Figure 6.8 indicates that 55.5

) 1

mn

Figure 6.8, Market waste characteristics in
Batangas City.
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percent are vegetables/ putrescible and
are biodegradable. If paper and yard
wastes will be included, 75 percent of
market wastes are biodegradable. As
such, this has implications on waste
management strategies for market
wastes in Batangas City and in other
municipalities.

Open dump sites exist in
Batangas City and in the towns of Mabini
and Bauan (See Table 6.2). Among the
coastal municipalities, Batangas City has
the largest dump site, located at Tingga
Labac with an area of 2 ha. Bauan's
dump site is in Barangay Sinala with an
area of 1 ha. Mabini has its dumpsite
near the poblacion, adjacent to Barrio
Bulacan, with an area of about 25 m” and
6 m deep.

There are 25 hospitals and clinics
in the coastal municipalities along
Batangas Bay. None of these establish-
ments are known to have incinerators.
Thus, hazardous hospital wastes are
burned in the open, dumped inside or
outside the hospital compound, or
buried. Some of these wastes probably



Table 6.2. Dump sites in Batangas Bay Region, 1995.

Distance Water
Municipality Location Area to Town Body
{Barangay) {sqm) | Proper  Presen
i | (km)
Coastal Municipalities I
Batangas City Tingga Labac 20,000 2 | slream
San Pascual Balimbing 3,000 T creck
Bauan Simala 5,153 3 | creek
Mabir Poblacicn 25 0| none
Interior Municipalities i
Lipa City Silio Cumba, 20,000 G | none
Sapac [
[vaan Ealanga 10,000 1 nane
Riosarni Mazlas-as 35,690 7 siream
Padre Garcia near a liveslock 110,008 1 nne
markel
Source: Concerned Municipalities

enter tributaries and eventually reach the
bay.

Awriculinral Sonrces

Wastes associated with the
agricullural seclor come mainly from
runoff and leaching of fertilizers and
pesticides/ herbicides used. Livesiock
raising (e.g., cattle, poultry, and swine)
alsa contributes substantial leading of
predeminantly organic wastes into rivers
and tributaries that eventually enter the
bay.

The annual livestock production
in the coastal areas of Batangas Bay was
estimated at 66,600 heads of cattle,
242,000 heads of swine, and 4,800,000
clicken heads, Based onthese numbers,
the estimated total nitrogen and BOL
conttributions of liquid wastes from live-
stock and chicken for 1993 were com-
puted and are shown in Figures 6.9 and
6.10, respectively.

The common pesticides / herbi-
cides used by farmers in Batanpgas Bay
are shown in Table 6.3, Despite the ban
on methyl parathion (c.g., Folidel,
Meptox, Methyl Fosferno, PParapest),
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Figure 6.9, Estimated total N contribution of
liquid wastes from livestock and
chicken, Batangas Bay, 1993.
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Figure 6.10. Estimated BOD contribution of
liquid wastes from livestock and
chicken, Batangas Bay, 1993
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Table 6.3, Commoniv-used

esticides Inthe Eatangas Bay Region.

Commaon Reglstrant i Alternative Registrant
Hame Erand Name Hame Camman Natme Pesticide Brand HName
Hame
gl Fanattoon | Folidol ST EE | Hage Prlpgnes BERC Hopcin 56 £C Hesengt
[T Meptox 50 EC Shesl Charmacals SARBON IEAR Furadan 1 G Bapar Fhils
Methon S0EC Hawsian GYFERME THIN | Riptond 15EC Shell Chamicals
Methyl Fosiema Andre Diiyss CYFLUTHRIN Baytheaid 050 EC I Biryur Phils
Parapes! M S0 CC Planies Progucty UELTAME THRIN Decis R Heezgl i
OIATIR Basudin 5 G | Snedl Cromcals H
3 Sl Uy
: Diazinen &0 EC .-"L : i
Ir,: ;}'f"'LEDTF.TIE Sumicidin 3 EC &';F it
LAMBDACTHALOTHR | Sonlidor 100 51 Jartie Daves
MALETIIDH Harate 25EC | cou chorucals
| TRIEZOPHOS 2‘;&" Matathian §i Hischs] I
Azopbos v | Blonow 40 EC fFlantisd Praucs CARBARTL Hestathion 40 EC Ritaane Pouent
1Zanr=) Tetpthion 40 EC Shedl Chamass CeRBOFURAL Bayar
Marsathian 40 EC Warsman Sevin 5 WP Biryer
Gumathion &0 EC Bayer OELTEMETHEIN Furadan 1 G HOECAS]
DIAZINDH Furadan 5 G Shell Cherwals
LakBOACYHULATHRIN Decis 2.5 EC lammne [aves
METHOML Diazingn &0 EC Du amt
RUAZ AL Karale 2.5EC Hoedhisy
Lannate L
Hostathicn 40 EC
azinphos  ethyl (e.g.,
= . L] i L) - T
Telothion, Marsathion, ZHLL :
. A I [ - 3% Bav 3 -1
Gusathion}, and organctin = :
compounds {ep., Brestan, | Flrms Cantaminations

Aquatin), a fair amount i
apparently still being used
in the area. Inevitably, some
ol these pesticides end up in
Batangas Bay. Iowever, no
data exist on Lhe levels in
Balangas Bay waters or
sediments. A study called
Pesticide Watch was con-
ducted by the EMB-Re-
search Division on {ish
samples in the bay and pre-
liminary results showed
negligible concentration of
pesticide.

Industrial Sources

Industrial waste !ﬂading nto the

Filgrgs ShatPatien Coep
Tabarigo, Datangas
Chiairphi-LMG Chemea
Minamusin [atangas

o] m:ag".’.a. phencle subialances
g waer fom hedl exclag
Loy nbading of chemizals
Chly warstewares fmam sashig

“Cates Thlpoes o
Sim Ppacudl BAangas
il Coconut Chaimnas Jre
Hinin E iargaa
Uiiey' Cavbate 4 ar Easline
San Miuid, Bauan, Batingas

Tl s, phonhe sobskancns
cooling weate hove el gachegar
Splting oceds, Tally ioil glycenre, Acalol
proguctan

Dpillages of onganic chinn cas dana Blenamg
aperabon

Petron Comeaxon
Mahln!. Batangan

Ty vashearlnr Fom accicemal spiis lom
! wasg

Sakamoio Copamon
Dranglvar. Dalangas

Uity watiewagter duing sianmg, Teceieng,
tslrogtian al ghrmeas

“Himerel sty
Foamuea D angas

ity weslewalE dane spalages om
| dheintaran of chamwcals

! eppa Shiprad
B guan. Bilargas

Oy wislewils Tram Spray panting operation

# 3 & P Fabicaoon Max
Sa Pazcual Baangas

Ty weastewwales Troan o], spray paniig booh

PHDE Coa Slockyard

" Surface rano¥, vasovaltr rom cod

Bauan, Naaga slockyend prermises
Purefoods Flaur A1 St runofl, demesTic wasloaer
Mabn, Balangas machinery washirg canlandg oty wislewater

around Batangas Bay.

A brief description of the activi-

Batangas Bay comes from oil refineries,
a power-generating plant, shipyards,
chemical manufacturing plants, and al-
cohol distilleries, among others. Table
6.4 lists a number of major industries
around the bay and the contaminants as-
sociated with them. Figure 6.11 shows
the location of the major industries

tics of some of these firms, as well as
wastes associated with their operations,
oblained mainly from DENR (1992), is
presented below.

Pilipinas Shell Petroleum Corpo-
ration (PSPC). PSPC is located in
Tabangao, Batangas City. s petroleum



Figure 6.11. Location of industrial establishments along Batangas Bay, 1994.

i
T

refinery was built in 1962 and has a rated
capacity of 68,000 barrels per day. Ol
grease, and phenolic substances are the
major contaminants coming from the
reflinery’s spillages. The oily wastewa-
ter is treated at the refinery’s three oil/
waler separator units and ends up in a
halding basin.

Other wastes generated at the re-
tinery consist of tank slud ge (1,000 tons/
yr), comprising mainly of soil and ly-
drocarbons; spent lime (110 tons/ yr),
comprising of copper oxide (CuQ) and
magnesium (Mg(l); and metal wastes (50
tons/ yr), comprising mainly of scrap
metals. These wastes are generally not
disposed of in the bay., Cooling seawa-
ter that goes through various heal ex-
changers averages at 15,000-22,500 m’ !
day and is discharged into the bay,

Caltex-Philippines, Inc. Caltex-
IPhilippines started its operations in 1954
and has a rated capacity of 70,500 barrels
per stream day. The refinery is located
in San Pascual, Batangas. Like PSPC, oil,

grease, and phenolic substances are the
major contaminants from this plant,

The oily wastewater from the
process unils passes through a serics of
oil/water separators where oil is
recovered and pumped back into the
storape lanks. The unrecovered oily
waler then goes to an induced air
flotation system and injected with a
demulsifying agent where the remaining
ail in the waslewater is finally separated
and recovered, The treated effluent then
goes to a stabilization pond before being
discharged into the Lagnas River. The
reflinery’s volume of discharge is 1,700
m"/day which includes cooling water.

(ther sources of wastes include
lead sludge (S50 barrels/ yr), composed
mainly of lead and gasoline residues;
crude sludge (7,000 barrels/yr),
composed mainly of crude vil residues;
spent lime (330 m”/yr), composed
mainly of Cal), MpQO, and Ca/MgCO,;
spent caustic (3,000 barrels/vr),
consisting of caustic soda, napthenic



acids, mercaptans and phenols; and
boiler ash (2,500 kg/yr) comprising of
carbon soot, fuel ash, metallic oxides, and
sand. The disposal of solid wastes covers
sludge farming/weathering, inci-
neration, and recycling/reuse by third
parties.

Chemplttl-LMG (Pinamucan Bulk
Chemical Plant). This plant, an organic
chemical tank farm that started
aperations in Janvary 1991, is located in
Pinamucan, Batangas City. The facility
is engaged in receiving, storing, and
unloading organic chemicals. The major
source of wastewater comes from
accidental spillages during loading and
unloading of chemicals and oily
wastewalter from cleaning and plant
washings.

Chemplidl-ILMG Chemicals, Inc.
This company is engaged in the
production of hard alkylbenzene. Its
main materials are benzene,
detergent palymer, and hydrochloric
acid. Olily wastewater (35-40 m”/day) is
treated in the firm's wastewater
treatment facility (WTF), consisting of a
neutralization pit, an impounding basin,
and an APT oil/water separator with
three skimmers. Recovered oil is
recycled and blended with industrial fuel
oil used in hot oul firming. The effluents
from the company are also discharged
into the Batangas Bay via Hagonoy
Creel,

Talw

United Coconut Chemicals, Inc
(UNICHEM). UNICHEM is located in
Danglayan, Bauan, Batangas, and is
engaged in the conversion of crude
coconut 0il into higher chemicals, such
as fatty acids, falty alcohol, and glycerine.
The firm has a WTF designed for 500 m*/
day. The treatment process vses the
activated sludge system. Wastewater
comes {rom the splitting process, fatty
acid processing, glycerine production,

oh

and fatty alcohol production. The
effluents arc discharged into the
Hagonoy Creek.

Union Carbide (Far East), Inc.
Union Carbide is engaged in receiving,
storing, and blending organic chemicals
and Js located in San Miguel, Bauan,
Batangas. Wastewater is derived from
accidental spillages of organic chemicals
during blending and unloading
operations and oil from plant washings.
The tank farm is served by an oil/ water
separator with treated effluents
discharged into the Batangas Bay.

Petran Corporation (Mabini Bulk
Depot). The bulk terminal, located in
Mabini, Batangas, receives, slores, and
distributes petroleum products, such as
diesel oil, regular and premium gasoline,
and industrial fuel oil which comes from
the Bataan Refmery. Wastewater comes
from plant washings and accidental
spillages during storing, receiving, and
unloading operations. Oily wastewater
15 treated with an oil/water separatar
and the treated effluent is finally
discharged into the Batangas Bay.

Ofher Industries, Other major
sources of contaminants in the bay are:
a) Sakamolo Corporatron (Danglayan,
Banan, Batangas) ~ glycerine-producing
plant; b) Hiniwel tndustries (Pinamuocan,
Batangas City) — receiving, storing, and
distributing chemicals; and ¢} General
Millig Corporation.

ASSESSMENT OF TIIE
BATANGAS BAY

The Batangas Bay has been
classified by the DENR as Class SC
wiaters which are suitable for recreational
and fishing activities (DENR, 1992).
However, the bay is not being utilized
for recreatonal purposes and does not
have designated coral reel parks and



reserves. Neither is it a major lourisl
zone, although a popular scuba-diving
area is located on the west side of the bay
toward Balayan Bay. [nstead, the bay
waters are being used for domestic and
industrial purposes and receive
untreated, partially-treated, and fully-
lreated wastes. Table 6.5 shows the
major pollutants in Batangas Bay and
their likely sources. One of the industrial
uses of the bay waters is for cooling, For
instance, bwo major industries utilize an
average of 15,000 to 22,500 m” of
seawater per day. This water is pumped
through a series of pipelines and passed
through various heat exchangers before
finally being discharged into the bay.

Table 6.0 slows the water quality
criteria for Philippine coastal waters
appropriate to their designated bencficial
use.  The critervia are based on a
classification system for surface
freshwatler and seawater (Tables 6.5 and
6.8), Limited measurements of a nomber
of parameters, such as pH and oxygen
obtained by the DENR, were well within
the range for Class SC walers

Microbial pollution is a critical
parameter and coliforms are widely used
as indicators of the possible presence of
enteric pathogens. The water quality
criteria for todal coliforms in Class SC
waters, such as Batangas Bay (used for
boating, commercial and sustenance
fishing, ctc.), is 5,000 MPN /100 ml,
Coliform counts obtained in earlier
studies yvielded values significantly
lower than this except for a study done
in the Tabangao area in 1983 (UPSRF,
1991,

Bacterial counts in water samples
obtained in the 1983 study from rivers
and other tributaries yielded counts
ranging from 16,000-900,000 MPIN/100
ml. This is a parameter that would,
therefore, be important to manitor,

Ga

Table 6.5, Pollutants and their sources in

Batangas Eay.

Pollutants Sources

Livestock

Agriculture
Domesticwasies
Livestock

Agricullura

Ferlilzers
Domeslicand

Indusinal

Shipwastes and runcll
Dredging

Heavy industries
Mining

Aoricullure

Hospisal wastes

Ship discharges
Siltabon

Mining and earth removal
Domestic and Industrial

Falherens

Mulrients

Yasles

Tawiz ana [
hazardous
Wasles

Suspende solids

L

especially with the expected increase in
population levels around the bay and the
health risks associated with increased
colilorm counts.

Suspended solids exert harmiual
eftects on the marine environment as
these reduce sunlight penctration. These
suspended particles also become carriers
of toxic substances and pathogenic
microorganisms over great distances and
affect fish and filtering species sensitive
to the blocking of branchiac. When these
suspended solids settle, Lthey can L"Ing
spawning grounds inhibiting the
reproduction of fish and can also form
sludge blankets causing asphyxiation 1o
the benthic environment. Since major
coastal and inshorve activities are
expected  to  increase suspended
sediment Joad in the bay, primary data
on suspended solids and the continued
monitoring of this parameter would be
impartant.



Table 6.:6. Water quality criteria for conventional and other pollutants affecting
aesthetics and exerting oxygen demand for seawater.

Parameter
Calor B FCUY ) ! ! !
Temperature? [max, isein | o0 rise 3 3 k! 3
degree Calsius) ]

H {range) 8.5-8.5 6.0-8.5 6.0-8.5 6.0-3.0 |
Dissolved Cwygen? Uy sab'm imgfL) 70 70 70 50
[irimum)
5day 20°C BOD mgiL 3 5 7010) =
Total Suspended Solos moil i i 5 i
Surfacianls (MBAS) marL 0.2 0.3 0.5 -
QiliGreasa (Petroleum) mgiL 1 2 3 §
Elher Extraction _

Fhenalic Substances as mgiL il oM ] -
Phenols

Total Coliforms® MPMA0 mi e 1,000 &, 0005

Fecal Coliforms? MFNHOD mi rill 200 - -
Copper migil —- | (20 i 0519 &
Legend:

' - Mo abnormal discotoration from conatural causes

T e he allowable temperature increase over [he average ambient

- Sampling laker between 500 AN and 4:00 P

- Mot more than 30% increase.

-- Mot more than 30 maill increase.

= Mal mora than 50 mgiL increase

- Mol present in concenlrations 1o affest fish Tavorfiasle,

- These values refer 1o the geomelnc mean of the maost probable nember of coliform organism
cunng a 3-moenth peficd and that the limil indicated shall nol excead 20% of the samples
taken during the same pericd.

¥ - For spawning areas for Chancs and of other similar species.

W o— Limit in terms of dessolved copper.

o = iR m

Table 6.7. Water usage and classification - surface freshwater.

Classification Beneficial Use

Al Public Water Supply Class | This class s intended primanly for walers
having walersheds which are uninhabited and otherese pretected and
which require only approved disinfection in order to meet the Naticnal
Standards for Crinking Water (NS0W) of the Philippines.

& Public Water Supply Class |, For sources of water supply thal wall reguire
complele frealment {coagulabon, sedimentalion, fillration and disinfection) in
order to meet the NI0W.

B Recreational Water Class |. For primary contact recreation such 35

" bathing, swamining, skin diving, etc., particulary those designated tor
CUrEm purposes.

5 Fishery Water for Ihe propagalion and growth of fish and other aquatic
TESOUICES.

Recreation Water Class Il Boaling, elc.

Industrial Water Supply Class | For manufacluning processes after
Irealmen!.
D Far agriculture, irigation. livesiock watering, ete.

Industnal Water Supply Class 1l (e.g., cooling, etc.)

Other inland waters, by their qualily, belong Lo his classification.




hle 6.8 | ' d ¢l

Classification

(] " 2 i |1 [ |

Beneficlal Use

g4
commedcial purposes

Walers suilable for the propanation sunival, and harvesting cof shellfish for

Teunst zones and national marine parks and reserves eslablished under
Presidantial Proctamation Mo, 1801, existing laws andfar declared ag such
by apprepriale gavernment agency.

Coral reed parks and reserves designated by law and concermed autharibes,

&B

Similar species.

Recreatlonal Water Class I Arcas regulardy used by the public for bathing,
swmming, skin giving, els

Fishery Water Class | Spawning areas for Chanos chanos oo *hangus® and

sC

Recreational Water Class Il {e.q.. boating, £1c.)
Flshery Water Class Il, commercial and sustenance fishing.

Marshy andlor mangrowve areas declared as fish and wildlife sancluaries

0

| classification

Industrial Water Supply Class Ui, o.g., codling, e

Diner coastal and marine walers, by thair quality, belong Lo Lhis

Wastes high in nutrients and
organics discharged in enclosed bays
and harbors with fairly confined waters
may cause serious eutrophication
problems. This problem can become
guite acute in water bodies where
recirculation and flushing rates are not
favorable. While nutrient data for
Batangas Bay waters are limited, values
aobtained have generally  been
comparable to other less contaminated
bodies of water in the country.

Itis generally established that the
primary productivity in most coastal
shelf waters averages 25-150 g net Cf
m'ﬂ'f'}fr, it the Tetal Organic Carbon
(TOC) from the wastewater discharged
into the bay is only a fraction of the above
value. Assuming that 10 percent of the
carbon production is acceptable, an
cstimate can be made of the contribution
from people living around Batangas
]3-:1],'. Thus, if the population is about
325,000, the TOC load in untreated
wastewater is assumed to be 45 kg/
persan/ vr and all of this ends up in the
bay which has an estimated area of

B2

220 m*, the bay would receive about 66.5
g/ TOC/ m*/yr. This carbon contri-
bution appears to be higher than the
assumed 10 percent of the primary
production average value of coastal
shelf waters.

In temperate areas, the chemical
oxygen demand (COD) load, a measure
af the oxygen equivalent of the organic
matter that is susceptible to oxidation
by a strong chemical oxidant, which can
be discharged from standard urban
sewage into semienclosed sea bodies
without any real harm to the
environment, is 1 g;,fi.‘lﬂ}-',f’n1.'aH [UNEP/
WHQ, 1985). As the COD load per
person is about 100 g/ day, the required
sea volume would be of the order of
100 m” per person. Using this value as
a first order estimate of the contami-
nation levels in Batangas Bay, the
population {325,000) of the coastal areas
around the bay would require a seawater
volume of 3 x 107 m”. The estimated
volume of Batangas Bay walers is8 x 1 pi
m™ Thus, it appears that the COD levels
derived from the inputs of untrealed



orpganic loads from the population may
net yel lwe at a critical level,

Heavy industries also contribute
to the BOD loadings in the area.
MNonetheless, the contributions from the
industry sector may be small compared
to untreated sewage from the papulation
and livestock rearing operations. Data
ablained by the DENR in earlier studies
indicate that the BOD levels are generally
on the high side, especially in the
tributaries and mouths of rivers draining
into the bay.

OQil and grease values in scawater
determined near one of the refineries and
around the Batangas port ranged [rom
<(.04 ppm to 0.5 ppm. However, much
higher values (026 ppm ta 70 ppm) wilh
amean of 16 ppm were obtained in 1983
in the vicinity of Tabangao and Libjo.
The criteriom for il and grease in Class
SCwatersis 3mg/ 1 {ppm). There appear
to be very limited data on oil and grease
for other areas in the bay. The presence
of refineries and heavy shipping trafiic
in the bay would warrant the monitoring
of this parameler. The risks associated
with oil contammation shown in Table

Table £.9. Oll splll incidents In the Batangas Bay Reglon, 1983-1934,

4.9, which presents oil spill incidents in
Batangas Bay since 1983, About 10 oil
spills of varving scales were reported
from 1991 1o 1993.

OIL SPILL CONTINGENCY PLAN

A Batangas Bay Marine Pollution
Control Contingency Plan has been
developed by the 5th Coast Guard
Districl. This plan, the latest version
wrillen in 1990 and mcorporated in the
most recent version of the National (il
Spill Contingency Plan (1994), aims “to
protect Batangas Bay and its rivers and
tributaries ﬁum the damaging effects of
oil spills and the spread of noxious
substances by providing a coordinated
response mechanisin for combatting oil
spills using the combined resources nl
the private sector and the ¢ government”.

The contingency plan serves to
unity the various local spill response
mechanisms in Batangas Bay, including
mland waters and their fributaries.
Figure 5.12 shows the oil spill response
contral organization; while Figure 6.13
shows the (low of communications in the
event ol an oil spill

Date Spiller/Source Place Approximate PoliChem.
Quantity Products
30 May 1986 PILIPINAS SHELL Balangas 6,000 bhls, | Bunker Oil
16 Augus! 1989 | NPC TANK #2 San Pascual, Batangas 15.000 lrs. | Bunker Qi
16 July 1950 PILIFINAS SHELL Tabangao, Batangas 150 ltrs. | Fuel Qi
10 March 1931 | PILIPINAS SHELL Balangas 2100 lrs. | Bunker Qi
20 March 1991 | CALTEX REFINERY Balangas 200 bbls. | Crude Cil
10 Sep. 1882 MIT Andhika Ariadne Batangas 30 bbis. | Diesel Ci
17 Dec, 1892 PILIPINAS SHELL Batangas J0bbls. | Diesel Gil
24 April 1983 Batangas Fower Plan Pinamucan, Batangas City | 25 lirs. | Used Oil
07 kay 1993 PILIPINAS SHELL Mapul, Taysan, Balangas 20,000 Irs. | Bunker Qi
City (Bunga River)
09 July 1993 Batangas Power Plant Pinamucan, Batangas City 25 Irs. | Used Cil
29 Sept. 1983 | Caltex Refinery | San Pascual, Balangas 420 Irs. | Bunket Ol
Source: Phiippimea Coast Guard l




Figure 6.12.
Batangas Bay.
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on coordinating basis,

OTHER MARINE POLLUTION
I55UES

Plastics

There is a growing concern that
the impact of plastics on the marine en-
vironment is much more significant
than previously perceived (E.D.
Goldberg, pers. comm.), Plastics inter-
fere with fishing activities, prevent pri-
mary production of benthic communi-
ties once deposited in sediments, and
enhance the development of anoxic con-
ditions in sediments. In Batangas Bay,
plastics coming from land and those
dumped from ships have interfered
with fishing activities by clogging [ish-
ing nets, reduced the aesthetic value of
beaches and coastal areas (including
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involved in food process-

ing, beverage manufac-
turing, and wood product and by-prod-
uct manufacturing. The exiremely pol-
lutive/ hazardous types are heavy or
large indusiries involved in petroleum
refining, electricity generation, indus-
trial machineries, and equipment manu-
facturing, among others,

The waste management prac-
tices and capabilities of the various sec-
tors using Batangas Bay vary signifi-
cantly. One of the issues relates to the
ability of the comparuies to comply with
the recently revised effluent standards
of the DENR {Department Administra-
tive Order No. 35) given existing tech-
nology and resources.

Another issue is the govern-
ment's apparent limitation to monitor



Figure 6.13. Oll spill communications flow diagram,
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the comphiance by companies on a regu-
lar basis. The responsibilily of monitor-
ing the industrial sector is borne princi-
pally by the DENR Region IV, How-
ever, due to the limitations of manpower
and resources, as well as the large area
of responsibility of Region IV {the whole
of the CALABARZON), moniloring

[

R

Transport of wastes and pol-

lutants from one bay to an-

other is brought about prin-

cipally by currents. The
types of pollutants that have the great-
est likelihood of affecting Balayan Bay
waould be the buoyant solid wastes (e.g.
plastics) and cil. There are already com-
plaints aired by resortawners in Balayan
Bay about wastes that end up in their
beaches which are suspected to come
[rom Batangas Bay.



Table 6.10. Pollutive firms in Batangas Province, by industry type and location.
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Chapter 7.
FPOPULATION AND DEMOGRAPHIC CHARACTERISTICS

INTRODUCTION

This chapter discusses the
sociocconomic  and  demograplic
characteristics which have important
implications on the development of the
region, including environmental
management. Batangas Province’s
population reached 1,476,783 in May
1990, with an average annual growth rate
of 2,58 percent. This represented an
increase of 302,582 since the last censal
year. The current population level of
Batanpas places it as the biggest in
Region IV or about 18.88 percent of the
total regional population.

POPULATION

Total Population and Distribution

The 1990 MNational Census
showed that the population of Batangas
was 1,476,783 and is expected to rise to
2,946,937 in 2020 (See Table 7 T). Similarly,
the population of the Batangas Bay
region is expected to increase [rom
733,240 (50% of total population) to
1,546,235 (52%), within the same
timetrame,

Population in  the coastal
niunicipalities of the Balangas Bay was
reported at 324,761 (Z22%) in 1990 and is
expected to increase to 714,022 (24%) in
2020 (See Toble 7.2). Some 89,483 people
were from the coastal barangays in 19590
and projected to increase by two folds in
2020, Likewise, the population in the
interior communities of the region was
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408,479 in 1990 and is expected to rise
to 832,212 in 20 years. While there will
be projected increase v population for
the interior municipalities of the region,
the growth will remain relatively stable.
In the coastal municipalities, however,
there will be an influx of migration
perhaps due to urbanization and
industrialization in these areas within the
20-year period.

Population Density

The population of Batangas
Province is projected Lo double from
1990} to 2020. This increase is reflected
in the current population density of
46.63 persons per km?® to 93.00 persons
per km? over that span of time. In 1990,
the bay region showed higher popula-
tion density at 49.96, with the coastal
municipalities having density at 70.02.
This latter will increase 1o 155.26 per-
sons per km® by 2020, possibly due to
urbanization and industrial develop-
ment. In particular, the population den-
sity of the coastal barangays along,
Batangas Bay with total Jand area of
8,072.20 ha, is projected at 1.1 to 23.48
persons per hectare from 1990 to 2020,
Table 7.3 shows the population densily
of the province and the bay region. Pro-
jected density increase for the bay region
is higher (105.36) than the provincial
projection of 93.06 by the year 2020,

Amaong the ceastal barangays
along Batangas Bay. Bauan showed the
highest average population density at
6598 persons/ha, while the lowest was
Fingloy at 0.607 person/ha. Allhough



Table 7.1a. Projected population, by municipality, Batangas Bay Region, 1991-2000,

Growth NE0 FPROJECTED POPULATION (PERSONE]
Municipality Rate %) Count
1950 1951 1992 1853 1584 1938 1996 | 1997 1998 1999 2000

PROVINCE 232 TATETES | 110267 | 1546 Ga5 | 1 GAZEGE | 1619983 | 1ESA019 | 1685985 | 1TIR020 | 1777860 | 1819793 | 1862774
BATANGAS DAY REGION
1. Coastal Areas

Balangas City 257 1B4AT0 180, 7ES 194,600 189,60 204730 200 daz 215389 220 524 226 602 232428 238,399

Bauan 313 5G 258 G113 63,026 4,900 67,033 63131 71,205 7508 15828 782 &0,640

Mabini | 257 nayd | 3257 | 32060 | 32684 33,73 34.605 35 4845 36,358 37333 36292 35,276

San Pascual | 282 34,806 35608 3610 37 52 35,704 38,795 07 | 4207 43.257 ad 477 45,732

Tingloy | 143 15,430 15651 15,874 16,101 15.332 16,585 16,802 | 1704l 17 286 17.533 17,784

Subtotal {Coastal) | 250 324761 333,35 3421710 351,226 360,529 370,079 aragea | 389941 400,306 410,928 421,840
2. Interior Areas

Alitagtag | 140 16.016 16,178 16,338 16,501 (e S e L S A . O 17343 17 516 17,652

Cuenca | 186 20176 20.511 20,851 21,188 21544 21,807 22,271 22,640 23.0116 23.398 23787

lbaan | 1o 31,220 31,813 32418 23034 A3 A0 3430 34952 38617 36.293 36,882 37 58k

Lipa City | 28 160,147 1G4 540 152,308 174,059 179,024 184,003 183,302 184 560 200,168 205,833 211558

Lok [ 110 26,581 TATT 27 AT6 27778 28,083 28,392 28,705 20,020 28,340 29,662 20980

Fadre Garcig | 25,958 26,558 27a50 5,24 28,045 28 874 .75 31,601 32.502 33,828 34,381

Fosaro [ &2 GG.923 8,342 62,791 71,270 T2.7E 743 75,900 77504 79,152 50,830 52 544

3an Jose il JBBED 35,544 41,044 44,278 43,882 44 862 46,213 47 B4 49 037 a0.513 52,033

Taysan 1.51 23 508 22 548 23193 23543 23868 24,250 24 52 24,565 25375 26,758 26,147

Subtotal {Interier] 2.00 408,475 418,067 427 6748 437,943 448,262 458,845 469,695 480,820 492,227 503,921 516,917
TOTAL (Coastal + Intarior) 2.25 733,240 751408 770,048 789,169 808791 | §28,924 848,584 E70,781 892,533 914,850 837,757
Source; OPPOC Unputtished Data Files, — :
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Table 7.1b, Projected population by municipality, Batangas Bay Region, 2000-2020.

Municipality Growth Rate FROJECTED POPULATION (PERSONS)
{%h) 2000 2005 2010 2015 2020
FROVINCE 2.32 1,862,774 2089117 2,342,963 2,627,654 2,946,937
BATANGAS BAY REGION
1. Coastal Areas
Satangas City 287 238,350 270,649 307,251 348,827 396,015
Bauzn 313 B, G459 a4 0aEa 108,761 126,045 145 382
Makin 287 38,276 44 5T 0,621 57,480 65,243
San Pascual 282 45,732 02,504 20,294 59,404 78,758
Tingloy 1.43 17,784 19,092 20,457 22005 23624
Subtotal (Coastal) 2.50 421,840 480,971 548,535 625,753 714,022
?. Interior Areas
Altagtag 1.03 17,622 18,594 18,543 20,540 21,588
Cuenca 1.66 23,787 25,828 25,044 30450 33,063
| Tbaan 140 37,686 41,405 45,451 49,980 54,912
Lipa City 283 211,658 243,351 279,79 321,686 369 855
Lobo 1.10 23,989 31,675 33456 35,337 37,324
Padre (Garcia 785 34,381 39 568 45537 52 406 50,312
Rasario 212 gZ.0d4 91,673 101,811 113,070 125,575
SanJose am 52,033 B0, 350 60,506 A1.184 94,160
Taysan 1.51 2R,147 28,205 0,454 32,835 a5,425
Subtotal {Interlor) 2.00 515917 580,653 654,102 737,488 B32212
TOTAL (Coastal + Interior) 2.25 937,757 1,061,624 1,202,637 1,363,241 1,546,235

Source: Tabla 5.1,




Municipality

Table 7.2a. Projected population, ceastal barangays in Batangas Bay, 1991-2000,

NSO Count PROJECTED FOPULATION {PERSONS)
{1980} 1951 1882 1983 1994 1995 1996 1947 1998 1989 2000
Batangas City a0, 708 4,757 2787 43 662 45,076 47 230 47413 48 626 49 870 51,146 5 455
Bauan 18,336 18,838 19,628 20131 18,273 16,546 19,435 20,041 20,671 21317 21,984
Mabini 11,322 11,618 11.81% 12,230 12,533 12,856 15,186 | 13,524 13873 14,229 14,556
San Pascual 10,833 11,235 114,550 11,873 12,215 12,454 12,914 13,278 13,652 14,038 14,434
Tingloy 8184 8,598 B415 8533 4,860 656 8,755 8,854 8,554 9.065 9,257
TOTAL BO4E3 92,147 44,209 96,629 86,857 100,147 101703 104,325 107,020 105,783 112,726
Source: OPPOC.
all: . BO pOpulat Dasial Darangays patangas BEa UUU=200 gl
Municipality Growth Rate PROJECTED POPULATION {PERSONS)
(%) 2000 2005 2010 2015 2020
Batangas Cily 297 52,455 53,551 87,606 78,752 87,115
Bauan 313 21,964 25,647 28,920 34,905 40,720
Mabini 2487 14,586 16,571 18,812 21,357 24,24€
Pascual 2.82 14,434 16,5687 15,082 21.805 29173
Tingloy 1.43 §.257 9938 10,668 11 454 12,257
TOTAL 2.50 112726 125,281 146 NG9 166,373 189,571

Source: Table 5.2
Nofe: Muncipally growth rafes subshiuled for barangay crowih rales




Table 7.3. Population density of Batangas Bay Region, 1990-2020.

Table 7.3. Population Density of Batangas Bay Reglon, 1990-2020.

Municipality Land Area Projected Population Dengity
{Sq.Km) | 1930 | 1992 | 1994 | 2000 | 2020

PROVINGE 31,667.10) 4663| 4Bed| s116| sasz| Sige
BATANGAS BaY REGION

1. Coastal Areas

Batangas City 2026.60) G837 BETT| TaO9| B4.25) 13895
Bauan BEEO0| SASE| S4G3) SEO4)| 12109 22430
Matuni a5 R0 TOS | TAG3| 3B0%( G142 153X
San Pascual MISD| SA0R| 0475 10108| 130.85| 2282
Tinglay J2430) ATAR| 4B Bh| A036| HAKA| TIER
Subtotal (Coastal) 450000 T0.62| 74.40| TEIS| 91.72) 15526
|2. Interlor Areas

Alilaglag 24340| BSE0| B71Z| G6BMT) 7269 ELEAD
Cugnea 403B0)  AD99) 51.68) 5135) bAaG4) &142
Ihaan 9ROE0| 6L 327G 3402) 3308 5549
Lipa 'C"I:.I 0% 00| FE46( BOKS| BRAS) 101 08| 17R63
Laba 1925800 139895 14.26) 1457 1556 1937
Padre Garcia 93740| 76| 2529] 30S0) JGGE| E43
Rosano 1654.30| 3533| 36.84| 3842 4357 E6D9
San Jose A94 70| TEAG| E29F| EAOM| 1051&[ 19034
Taysan . 108360 20580 2v21| &8s 2391 3239
Subtotal {interior) | 10077.30| 4053 4246| 44.48| 51.20| 8258
TATAL 14676.30| 49.96| 5247 5511 G3.90| 10536

Mabini showed a low population density
for its coastal barangay, this figure
reflects the bay side only and not the
entire municipality.

Municipal Populations

In the bay region, the 1990 cen-
sus showed that 10 municipalities had
populations below 50,000 (See Figure
7.1). These were Alitagtag, Cuenca,
Ibaan, Lobo, Mabini, Padre Garcia, 5an
Jose, San Pascual, Taysan, and Tingln:,.'.
Two municipalities — Bauan and
Rosario — had populations in the 50,000
to 100,000 range; while Batangas City
and Lipa City had populations in the
100,000 ta 200,000 range.

In terms of gender types, the
population i communities within the
region was evenly distributed among the
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gender types, based on the 1990 census
(See Figrire 7.2). Insome places, the males
exceeded females by a few percent but
the difference appears insignificant, By
2020, the populations of five municipali-
ties in Lhe bay region — Alitagtag,
Cuenca, Lobo, Taysan, and Tingloy —
are expected to remain below 50,000 (See
Frgure 7.3). Batangas City and Lipa City
are projected to have populations ex-
ceeding 200,000,

Urban-rural Populations

In 1990, the region’s rural popu-
lation was 68.94 percent of its total
population. Significant rural popula-
tions were in the interior municipalities.
Rural and urban populations were
about equally distributed in the urban-
izing municipaliies like Batangas City,
Lipa City, San Pascual, Cuenca, and



Figure 7.1. Population of municipalities in the Batangas Bay Region, 1990.
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Figure 7.2, Percentage of the female population in the municipalities of the

Batangas Bay Region, 1990,
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Bauan. The general projection trend
(1990-2002) is that urban population in
these municipalities, except Bavan, will
continue to increase, particularly for
Batangas City (62.48%), Lipa City
{59.10%), and San Pascual (#4.75%). In
this context, rural population refers to
the population located outside of the
poblecion and its suburbs. Bavan, which
is within the region’s industrial zone
and contiguous with San Pascual, will

Table 7.4. Projected population density, coastal barangays in Batangas Bay.

most likely increase in urban population
as a result of industrialization, The de-
crease in its urban population from
23.77 percent (1990) to 19.84 percent
(2002} is attributed to a scenario in
whicli Bavan will become a medium
instead of a large town. This scenario
restricts Bauan's industrialization. The
most likely trend, however, is that
Bauan will become urbanized asa  re-
sult of industrialization and because it

=1
)

Municipality Land Area (ha) 2000 | 2005 | 2010 | 2015 | 2020
Batangas City 207476 | 2528 | 2870| 3259 | 3699 4200
Baan 476.54 | 4613 | 5382 6279 | 7325| 8545
Mahini 1,136.27 1281 | 1454 | 1651 | 1875| 21.28
San pascual 57174 | 2525 | 2801 3334 | 3831 44403
Tingloy 380988 | 243 2.61 2.80 3011 323
TOTAL 807220 | 1396 | 1589 | 18.10 20.&11 23.48




has a longer coastline than San Pascual
which is ideal for the transhipment of
raw and export materials. Of the 75 in-
dustrial establishments in the bay region
i 1994, about 22 are located in Bauan.

EMPLOYMENT

Sectoral Employment

For Bnl‘angas, the agriculture
and forestry sector had the largest em-
ployment in 1990, contributing 33 per-
cent of the total provincial workforce.
This trend is expected to go up by 2002,
although growth will not be substantial
compared to other sectors like trade, fi-
nance, real estate, and conslruction,
These latter sectors had posted over 80

Figure 7.4. Employment by sector in

Eatangas Province.
Aqriculture, Mining,
Manufacturing and Forestry
19.0% L A%

y

Others

Community, Social, /

13.0%
and Personal  Wholesale and
Senvices Retail Trade
19.0% 15.0%

Source! Sociveconomic Profile of Batangas
Province, 1950,

percent growth from 1980 to 1990 and
expected to increase over 160 percent
between 1990 to 2002, In 1990, the
other sectors with the biggest employ-
meni were lrade (79,089}, manufactur-
ing (88,099), private service (61,102),
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and construction (43,581). TFigure 7.4
shows the employment profile by sec-
tor for the Batangas province.

The working age population (15
years old and above) of Batangas in 1993
was about 62.57 percent of its total
population of which 38.60 percent were
mn the labor force (also known as labor-
force participation rate, or LIPR), The
working population is expected to in-
crease by 29 percent by the year 2002;
but the LFPR will remain steady. In
terms of employment rate, however,
about 10 percent was estimated to be
unemployed. This trend is projected to
remain the same for the year 2002,

Figure 7.5. Household population in
labor Force, 1980, in
Batangas Province.

Employed in Agriculture
30.0%

Employed in Unemployed
Nonagriculture 10.0%
60.0%
Source: Soclosconomic Profile of Batangas
Pravince.

Available employment information for
1990 showed that the provincial labor
force totaled 555,000, which was about
63 percent of the provincial working age
population. Of those in the labor force,
10 percent were unemployed, 30 per-
cent were employed in agriculture ac-
tivities, and 60 percent were employed
in nonagriculture activities {Seg Figure
7.5).



Figure 7.6. Unemployment rate in Batangas
Province, 1985 and 1930,
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Source: Soclogconomic Profile of Batangas
Provinee, 1985 and 1830,

The percentage of unemploved
people in Batangas, belonging to the
labor force, fell from 18 percent in 1985
to 10 percent in 1990 (See Figure 7.6).
This indicated that the employment
situation in the province had improved
in recent years.

Labor Foree and Employment in the
Coastal Communities of the Batangas
Bay Region

Data an the labor force and em-
ployment situation far many of the

Figure 7.7. Labor force and employmer
in Mabini, Batangas, 1893.

Nonagriculture

40.0%
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h
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Source. Soclosconomic Profile of Mabinl,
Balangas.

region’s municipalities were not
available. Only rough data for the
coastal towns of Mabini (for 1993)
and San Pascual (for 1989) were
available. Based on such data, about
13,130 persons were in the labor
force for Mabini in 1993, Of these,
42 percent were unemployed, 18 per-
cent were employed in agriculture,

Figure 7.8 Labor force and employment
in'San Pascual, Batangas, 1993

Employed in
Monagriculture
65.0%

e

Employed

-

Agriculture
5.0%

Unemployed
30.0%
Source: Sociceconomic Profile of San Pascua),
Eatangas,

while 40 percent were employed in other
sectors (See Digure 7.7).

In San Pascual, the labor force
totaled 22,196 persons in 1989, Of this
number, 30 percent were unemployed,
5 percent worked in agriculture, and 65
percent were employed in nonagricul-
ture sectors (See Figure 7.8).

In retrospect, the unemployment
rates appeared to be relatively higher in
Mabini and San Pascual as compared
to the whole province. Moreover, the
agricultural sector was relatively less
important in the two municipalities but
not at the provincial level.



INCOME

Income of Families in Batangas
Province

The average annual income of
families in Batangas rose from 230,020
in 1985 to 243,240 in 1988 (See Figure
7.8), showing an average growth rate

of about 15 percent yearly, However,
much of the increase may be attributed
to the nominal wage and price infla-
tion occurring all ever the country
through the years.

Between 1985 and 1988, the
number of families in Batangas Prov-
ince under the low-income groups (be-

low 220,000 per year) had fallen; while
those under the high-income groups
{above P40,000 per year) increased (See



Figure 7.12. Household population by
highest educational
attainment, Batangas

Province, 1990,
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Figure 7104 This would imply an im-
provement in income distribution in the
province but it may also be inderpreted
as a result of the inflationary trend in
wapes and prices in recent vears.

LDUCATION

Literacy Rate

T H'r]inngn'i Frovinee reporls
a very high literacy rate. [n 1990, the
whole province, including the bay re-
aion, showed a 9%-percent Iilm'.:nrj,,' rale
{(See digure 7111

Fducational Attainment

Although the literacy rate of the
population appeared high, only a small

percentage  acquired  high-level
education. [n 1990, only 6 percent of
the household popolation was college-
degree holders and 7 percent had been
to college (See Figure 7.12). Majority of
the population reached only the high
school (26%) and elementary (53%)
levels.

HEATTH

Health Establishments in Batangas
Province

There are 60 hospitals in the
province; 45 are privately owned. The
largest hospital is the Batangas Regional
Iospual located in Batangas City, A
more modern one is lound in Lipa City
— Mary Mediatrix Medical Hospital [t
is equipped with new diagnostic equip-
ment. In 1990, the bay region had a to-
1al ot 322 healih establishmenls, with
137 located in the coastal municipali-
tics, These hospitals need to be upgraded
m Aerms of facililies (equipment, oper-
ating rooms, patient, and outpatien
rooms) and capacity (medical man-
power), as the current level 15 not
enough to cater Lo the health needs ol
the remote areas

Nulrition

From a survey conducted in
19940, the communities in the bay region
had a high malnutrition rate, based on
the percentage of underwetght children
aver The tolal number of chuldren. This
indicated that, in all the communities
in the bay region, at least half of the to-
tal child population were underweight.
One fown reported an alarming under-
weight child population between 70 to
80 purcent,



HOUSEHOLD PRACTICES

Sources of Drinking Water

At least 50 percent of the popu-
lation in seven communities of the bay
region obtained their drinking water
from non-community water systems,
such as wells and open-water bodies,
which are usually untreated. Sourcing
ol Ble water from non-communit Y Sy 5-
tems scems to be more prevalent in the
imterior areas than in the coastal areas,
except in Tingloy,

Sources of Cooking Tuel

The use of wood as cooking fuel
is more prevalent in the mterior areas
of the region than m the coastal arvas.
In 1990, at least 25 percent of the popu-
latioms in the lowns and cities of the bay
region used wood as cooking fuel.
Three communities, including, Lipa City,
reported that at least 1/2 of the popu-
lation used wood for cooking: while in

9 communites, it was 2/3.

Toilet Facilities and Garbage
Disposal by Households

In 1990, the use of nenwater-scaled 1oi-
let facility was practiced by at least 25
percent of the population of the bay re-
gion, excepl in Banan and San Pascual.
In general, nonwater-sealed toilet facil-
ity was used more in inferior munici-
palities, except in Tingloy, than in
coastal communities,

Due to the inadequate and inef-
ficient garbage collection system — aof
which about 60 percent are collected at
any one time — uncollected solid wastes
are disposed in various ways. The most
commaon practice among households in
the bay region is by burning, At least
50 percent ol the pepulations of the
towns nse it, although buming is more
prevalent in the interior than in the
coastal aveas, The rest are either buried
or thrown indiscriminately anmywhere.



Institutional
and

Legal
Frameworks




Chapter 8.
INSTITUTIONAL AND LEGAL FRAMEWORK

OVERALIL INSTITUTIONAI
FRAMEWORIK

The Bay area 1is
administered jointly by the government
and nongovernment institutions. The
government institutions mvelved in the
management of the bay include the
Department of Enviranment and
Natural Resources (DENR), the
Philippine Coast Guard (PCG), the
Philippine Ports Authority (PFPA}L
Department of Agriculture (DA],
Department of Education, Culture, and
Sports (DECS), and the local
government unils composed of the
provincial and municipal governments.
On the other hand, the private scctor
includes the firms and corporations
located in the bay region, the Batangas
Coastal Resources Management
Foundation, Inc., ather MNGOs, and local
communities,

As shown in Table 8.1, all
functions related to the management of
the Batangas Bay Region are covered by
various institutions, displaying some
overlaps.

Batangas

A brief profile of the govern-
nient and nongovernment institutions
tasked with various responsibilities
related to managing the bay region is
presented below.

Government Agencies
Mattonal Governinent

{a) Department of Environment and

Natural Resources (DENR)

The DENR takes charge of the
conservation, management, develop-

i

ment, and proper use of the country’s
enviranment and natural resources. 1L
15 tasked with the formulation of rules
and regulations for the control of water,
air, and land pollution, and the
promulgation of ambient and effluent
standards for water and air quality,
including the allowable levels of
pollutants and radiation.

It has a specialized agency — the
Environmental Management Bureau
(EMB) — whose main responsibility is
ko execute its mandate for
environmental protection. Aside from
the EMB, the DENR has regional,
provincial, and local offices that handle
envirenmental matters at different
administrative levels. These are the
Regional Environment and Natural
Resources Office (RENRO) and its field
offices, namely: the Provincial
Environment and Natural Resources
Otfice (PENRO) and the Community
Environment and Nataral Resources
Office (CENRQ).

Enuvironmental Management Bureau
(EMB). The main functions of the EMB
include the following:

* provide technical advise and
suidance to regional offices in
maliers relating to environmental
management and  pollution
cantrol;

« recommend legislative policies
and programs {or environmnental
management and pollution
control;

formulate environmental quality
standards for water, air, land,
noise, and radiation:



FUNCTION

Table 8.1. Jurisdiction of agencies over the

DENR
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= recommend regulations lor envir-
onmenlal impact assessoents and
provide techmical assistance tor
their implementation and moni-
toring;

= formulate rules and regulations for
Lhe proper disposition of salid
wasles, toxie, and
substances; and

harzardous

= provide technical assistance to the
Molluton Adjudcation Board,

The EMB laboratory is Lhe anly
one  that  meets  international
specifications. This laboratory exlends
its support to the regional and field
offices, in terms of conducting the
laboaratory analvsis of samples callected
in the ficld, However, since the EMDB
provides services to all regions, it is
unable to regularly accommodate
requests (or waler qualily examination
of the Balangas Bay. Therelore, the
latter task 15 transterred to the DENR
Region TV,

Field Offices of DENR. The
DENR has regional, provincial, and
communily offices mandated  to
implement its plans and programs al the
tield level.  With respect to the
management of Batangas Bay, lhe
Environmental Management and
Protected Areas Service (EMTPAS) ot
Region [V is given the responsibility for
mplementing the laws, policies, rules,
and regulalions on environmental
protection, including monitoring, water
quality and the compliance of {the
nduostries near the bav.

The PENROQ and the CENRO of
Batangas Cily provide support to
EMPAS in the callection of information
required by the repional office. Their
roles i environmental monitoring have
been hmited and constrained Dy the lack

of personnel with expertise in moni-
toring, and by the absence of necessary
facilities and equipment. In fact, the
regional office has only two staff
assigned to maonitor all the industries in
the CALABARZON area. Thus, the
regular monitoring of environmental
qualily in Balangas Bay becomes
difficult to achieve,

(b} Philippine Coast Guard (FCG)
The PCCG i3 mandated to
prevent, control, and mitigate marine
pollution in coordination with DENR.
In Batangas, the Marine Environment
Pratection Office (MEPO) of the Fifth
Coast Guard District 15 tasked with the
prevention, containment, and contral of
pollution in Batangas Bay. [l also assists
other agencies, such as the Bureau of
Fisheries and Aquatic Resources (BFALR),
e enfarcement o laws, roles, and
repulations concerning illegal fishing
and the DENRI i the enforcement of
laws related 1o the shipment of illegally
cut  lops.
survelllance services withmm its area of
jurisdiction, as well as ta other agencies
necding its services,

Likewise, it provides

The MEPO is staffed by one
alficer and sixv enlisted men who are
familiar with the rules and I':-_'gulﬂii:_u'u-.
on marine pollubion and trained in the
use of equipment for oil and chemical
spill containment.

Under the PCG is the National
Operalions Center for Oil Pollution
(NOCOP), which is responsible for
marine protection of the whole country,
including, the inception of a national oil
spill contingency plan. I is alse
responsible tor providing the necessary
training o PCG and MEPO personnel
in the prevention and control of oil
spills



The PCG's NOCOP coardinales
with industries, like Shell and Callex
refineries, in the event of an oil spill.
These two companies possess the
capability, equipment, and technical
personnel to cambat oil spills in
Batangas Bay and in other parts of the
country.
ic) IPhilippine Ports Authority
(PrA)

The PPA, through its Port
Management Unit (PMU) i Batangas
City, controls the parts located in {he
provinces of Quezon, Aurora, Oriental
and Occidental Mindoro, Marindugque,
and Batangas. One of the funclions of
the PMU is 1o control marme ]_'r-:_:ul]ul'inn
i coordimation with DENR, PCG, and
the local governments. The PPA and the
DEME, MCC, and other national
agencies are currently discussing the
possibility  of  drawing up a
memorandum of agreement to address
the issues on waste disposal and
management, particularly with regard
to the provision of reception facililies 1o
contain wastes at the port and trom
seafaring vessels.

(d) Maritime Industry Authority
(MARINA]

The MARINA is mandated o
develop and formulate plans, programs,
projects, standards, specifications, and
guidelines geared towards the
promotion and development af the
maritime industry. It is also tasked to
ensure the growth and cffective
regulation of shipping enterprises and
for the national security objectives of the
country. The issuance of the certificate
of competency to seamen which used
to be the function of the Maritime
I'vaining Council has been transferred
to the MARINA. The MARINA also
undertakes the safety regulatory

[R5

functions  pertaining  to  vessel
comstruction and operation, including
the determination of manning levels. In
addition, it enforces laws, prescribe and
enfarce rules and regulations, including
penalties for violation governing water
transportation and the Philippine
Merchant Marine, and deputize the
Philippine Coast Guard and other law
enforcement agencies 1o effectively
discharge these functions,

Other functons of the MARIMNA
melude the !'c-llowing:

= establish, ;‘.nres:_‘l'il‘u:, and l'egulale
routes, zones, and areas of
operation of particular operators
of public water services;

Certificates ol Public
Convenience {or the operation of
domestic and overseas water
CArriers!

1S5

regisler vessels  and  Issue
cerlificates, lcenses, or documaents
necessary or incident therelo;

undertake the issuance of licenses
to qualified seamen and harbor,
bay, and river pilots;

determine, fix, and prescribe
charges pertinent to the operation
of public water transport utilities,
facilities, and services except in
cases where charges or rates are
established by international badies
or associations of which the
Philippines is a participating
membery; and

accredit marine surveyors and
maritime enterprises engaged in
shipbuilding, ship repair, ship
breaking, domestic and overseas
shipping.



(e) Department of Agriculture (DA)

The DA, through its various
apgencies, such as the Burcau of Soils and
Water Management (BSWM), BFAR,
and Fertilizer and Pesticide Authorily
(FPA), has adopted the policy of
sustainable development by integrating
measures to conserve soils and fishery
resources and to protect water quality
in its development programs and
projects at the national and regional
levels,

The BSWM is responsible for sail
and water conservation in agricultural
areas. Its so1l erosion control program
aims to minimize loss of top soil and
reduce sediment pollution of streams,
rivers, and coastal waters. At present,
it has no soil conservation project for the
bay region.

The BFAR collaborates with the
DENE in the rehabilitation of coral reefs
and in the protection of fishery
resources. [t also works closely with the
PCG in the prevention of marine
pollution and in the implementation of
fishery laws. Being a staff bureau, its
operations in the ficld, including the
region, are very much confined and
liited.

The I'I*A's main concern is the
regulation of agricultural chemicals —
manutacturing and marketing — to
protect the public and the environment
from the risks inherent in chemirals. I
is also tasked with educating the
agricultural sector on the hazards and
proper use of fertilizers and pesticides.
{f) Department of Education,
Culture and Sports (DECS)

The DECS is one of the agencies
providing envirenmental education to
the public with the vouth sector as the

83

major client. I has incarporated the
concepts and practices of environmental
pr{:tec{inn and natural resources
conservalion into the curricula of the
elementary and high schools. In 1980,
the DENR — with DECS support —
selected Batangas Province as a pilot
arca for launching its Soil Erosion
Control Education Program, which
integrated soil conservation concepts in
the curriculum of selected elementary
and high school institutions in the
province.

The Local Govermnent Units (LGUs)

The local government units
(LGUs), by wirtue of the Local
Government Code {LGC), are mandated
to participate in the management and
protection of the environment and
natural resources in their localities. They
are tasked to implement functions
related to environmental management
which were conferred to them by the
DENR, DA, and ather agencies, Hence,
they play an important role in the
administration of the bay region.

{(a) Provincial Government

Four offices under the provincial
government are directly involved in the
planning and management of the
covironment, These are the Office of the
Provincial Planning and Development
Coordinator (OPPDC), Environment
a1 d Natural Resources Office (ENRQO),
Provincial Tourism Office (PTO), and
Provincial Agriculture Office (IPAQ).
Figure 8.1 presents the organizational
chart of the provincial government of
Batangas.

By virtue of the authority vested
by the LGC, the pravincial government
ol Batangas exercised DENR functions
by creating the Environment and
Natural Resources Office (ENRQO) in
January 1996,



Details of the functions of the
QPPLHC, ENRO, PTO, and PAQO are
provided as follows:

Office of the Provincial Planning and
Developinent Coordinator (OPPDC).
The OPPDC 15 tasked with the
comsolidation of the provinee's averall
plans, including the preparation of the
land use and zonation plan, physical
framework plan, and environmental
protection.

Enviraminent and Natural Resowvces
Office (ENRG). The ENRO of Batangas
is under the Office of the Provincial
Governor serving, as its environmental
management arm.  The ENRO has the
fellowing functions:

= enforcement of pollution control
and environmental protection
laws, rules and regulations;
issuance of Environmental
Compliance Certificates (ECCs) for
small projects and businesses, such
as those under Kalakalon 20:
adjudication of cases involving
complaints against businesses
under Kalakalan 20; apprehension
and testing of smoke-belching
vehicles; and  collection  of
appropriate fees and charges;

formulation of environmental
management systems and services
related to general hygiene and
sanitation, such as the imple-
mentation of solid wastes and
other sewage disposal
mechanisms;

implementation of cease-and-
desist orders issued by the Pollution
and Adjudication Board;

* issuance of permits for guano
collection, special permits for
pebble-picking operations along

beaches and shorelines subject to
existing mining laws (such as the
Batas Pambansy Briang 265), and
permits for the extraction of sand
and gravel and other quarry
resources for arcas nol more than
20 hectares.

The ENRO of Batangas Province
currently employs 27 permanent and
seven contractual staff. TFour of Lhe
technical  staff  were previously
connected with the DEMNR's Social
Forestry Prograni. Thus, stalf expertise
is limited to forestry-related activities.,
The ENRO does not vet possess qualified
statt to handle the pollution control
aspects of enviranmental management.

Provincial Tourism Office (PTO). The
PTO, under the Batangas Provincial
Government is responsible for the
licensing and regulation of the operation
amd maintenance of resarts, hotels,
tourist inns, apartment hotels,
prol‘esﬂmm] CanEress organizers, travel
agencies, tourist guides, and tourist
transports. Other functions of the PTO
include the following;:

= approval of the construction and
establishment of all development
projects for lourism purposes;

* development of social tourism
infrastructure projects, such as
public plazas, parks, lightings,
and landscaping of main
thorough-fares; and

* profection of coastal resources
which attract tourists in the
region,

Provincial Agriculture Office (PAQ).
The PAO is responsible for the
implementation of fisheries programs
and projects in the coastal and island
municipalitics of Batangas. The PAO



Figure 8.1, Organizational chart of the Provincial Government of Batangas.
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was recently absorbed by the provincial
government from the DA as a result of
devolution promulgated under the
LGC.

In general, the PAQ is given the
responsibility for promoting the
sustainable development of agriculture
n the province, s elforts focus on the
improvement of the quality of life of
small farmers and fisherfolk through
better production and increased
income,  Specifically, il is mandated to
provide the necessary services and
support that will facilitate sustainable
production by small farmers and
fisherfolk. It also aims to increase the
real income of small farmers and
fishertalk by helping them establish self-
help organizations that will aid in the
realization of profitable agribusiness
enterprises in the long term.

(b} Municipal/City Government
The municipal and city
governments jurisdiction with respect
to environmental management has
been expanded tollowing  the
implementation of the Local
Government Code of 1991, They are
now vested wilth powers and [unctions
giving them greater latitude in the
management of natural resources in
their localities,

Part of their responsibilities lies
in maintaining the cleanliness of their
surrcundings through the proper
disposal of wastes, conservation of
natural resources, and enforcement of
rules, regulations, and ordinances to
support and operationalize existing
environmental laws.

In the bay region, some of the
municipalities have taken active roles in
environmental management with the
issuance and implementation of

ordinances and the launching of
enviromnmental AWATENESS and
consciousness programs. However,
coordination among the coastal
municipalities for the protection of the
bay still remains weals.,

The arganizational charts of the
city of Batangas and the municipality
of Bauan are shown in Figures 8.2 and
8.3 to illustrate the ty pical units or offices
comprising these local governments.
Except for the ENRO and the PTO, the
city and municipal governments also
have the Planning and Development
and the Agriculiure Offices, which are
directly involved in local environmental
planning and management. They also
have lwo separate oflices tor the
issuance of permits and licenses and for
the maintenance of health and
Sanitation services,

The Private Sector

The industries located along
Batangas Bay claim that they are
equipped  with  environmental
protection units that handle the proper
disposal of their wastes. There are no
adequate dala nor completed studies
that assess the technical capability of
these units and the efficiency of the
pellution control facilities of these
industries.

Nongovernment Organizations (NGOs)
{a) Batangas Coastal Resources
Management Foundation,
Inc. (BCRME)

The BCRMF was organized in
1997 and composed of representatives
from the 12 firms aperating within the
bay and the provincial governar. The
functions of BCRMF are;

* to promote sustainable dm'olc:]".n-



Figure 8.2. Organizational chart of the Batangas City Government.
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Figure 8,3. Organizational chart of the Municipality of Bauan, Batangas,
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ment of the Batangas Bay coastal
resaurces;

* to encourage the development and
implementation of integrated,
interdisciplinary, and comprehen-
sive coastal resources manage-
ment plans;

to strengthen the management
capabilities of government and
nongovernment m't;anizntjn_uw
responsible for the management of
coastal resources;

to explore ways and means by
which the public and private
sectors can cooperate and benefit
from the efforts to develop
Batangas Bay coastal resources;

¢ to implement and rigorously
entorce effeclive regulations and
support incentive schemes for the
pronotion of sustainable vses of
Batangas Bay coastal resources;

¢ to increase the awareness ol the
coastal population regarding their
critical dependence on  the
continued productivity of the
coastal resources; and

* to promaote 1:ummnni{}-—lmﬁnrl
pari‘ir_'il_mtivn i coastal area
management_

The BOCRME — in coordination
with the local governments and {he
different national line agencies —
launched a public awareness program
called Kilos Kibayan para so Kalikasan or
KKK (Citizen's Action for Nature), The
KKEK's mission is to organize an
environmental movement which will
foster the reorientation of values and
practices necessary for 1he sustainable
development of the enviranment, [ts
primary goal is to increase environ-
mental awareness, gt’ﬂﬂ?d towards

systermatic wasle management in the
Batangas Bay area. For its first project,
the organizers held a contest in scarch
of the cleanest barangay, participaied
in by the four towns along Batangas
Bay., KKK municipal chapters have
already been organized in all coastal
municipalities and cities, except the
municipality of Mabini

The presence of an active
multisectoral organization, dedicated to
the protection of Batangas Bay,
tacilitated the passage and approval of
a Memorandum of Understanding on
the Integrated Coastal Zone
Management (ICZM} of Batangas Bay.
This agreement was signed by the
official representatives of the UNDP and
IMO {the initiators of this agreement),
the DENR, the provincial and local
governments, and the BCRMF. The
member agencies committed to forge an
alliance for the management of the bay
through the Batangas Bay
Demonstration Project.

The loundation members are
given the following responsibilities in the
[CZM Program:

s UNDP and IMO) takes charge of
technical guidance, training, and
logistical support to the project.

s DEMNR is tasked o detail stall Lo
help implement the project,
provide office facilities, extend
support lrom its CENRQO and
PENRO, provide data/infor-
mation, and undertake
monitoring of project activilies.

*The provincial and municipal
governments are responsible for
establishing a management task
force to participate in the project
and provide office space, facilities,
and supporl staff,



* BCRME provides information and
shares its faciliies with the project.
It has recommended. the use of the
KKK as a medium for commu-
nicalion and mformation.

(b}  Other NGOs

There are reportedly other
NGOs, mostly community associations
of local communities, operating along
Batangas Bay, Secondary information
[rom  the provincial
government concerning the activities of
these NGOs is very limited. A survey of
these NGOs and their role in the
utilization, conservation, and protection
of coastal resources in Batangas Bay is
imporiant to determine their potentials
in contributing to the management of
the bay.

pathe red

{c) Pollulion Control Association
of the Philippines (PCATI)

The PCAPL 15 a national associa-
tion concerned with traiming, research,
and advocacy on pollution control and
waste management. It also provides
assistance to its member com panies and
other industries on matters relating to
COm p]ianre with povernment environ-
mental standards and regulations and
in the adjudication of pollution cases.
No information 1s available regarding
the membership of industries located
in the Batangas Bay area {0 this
association,

OVERALL LEGAL FRAMIWORIK
Profile of Environmental Legislation

The country is replete with
environmental laws, regulations, and
implementing guidelines, The main
problem always lies with enforcement.
The mediocre performance of the
government in the enforcement ol

envirenmental laws is deeply rooted in
its lack of funds, manpower, facilities,
and equipment. The tedious process of
monitoring and law enforcement
exhausts both the meager resources of
government agencies and the patience
of their personnel, Unless the necessary
support infrastructures and mecha-
nisms are put in place, enforcement will
remain a difficult task for most agencies
of the government.

The following section presents an
inventory of laws, rules, regulations,
implementing guidelines on marine
environmental protection, and other
related laws both at the national and
local levels. Ordinances issued by the
coastal municipalities of Batangas Bay
are also meluded,

National Legislation

{a) The Philippine Environmental
Policy (Presidential Decree
No, 1151)

This decree promulgates the
state [_mlir.g,-' on  environmental
protection and mnatural resource
conservation that is necessary to sustain
the development of the national
economy. Under this decree, an
Environmental Impact Statement (15}
is required in any development
undertaking that will affect the quality
of the environment. Compliance 1o this
EIS provision is required from both the
public and private sectors,

{b) The Philippine Environment
Caode (Presidential Decree No.
1152

This decree elaborates on the
pravisions of PD 1151 by providing
guidelines and standards for airv and
water quality, land use management,
natural resource management, conser-



vation of fisheries and aquatic resources,
wildlile/ [orestry and soil conservation,
mineral resources, and waste manage-
ment.  Amonyg the provisions of the
decree applicable to the management
of the bay are the sections on waler
quality, land use, natural resources,
conscrvation, and waste management.

Under the provisions on waste
management, puidelines have been
drawn to include the responsibility of
local government to define measures
facilitating efficient and effective waste
management. The section also prohibits
the dumping of selid and hquid wastes
into the sea lanes, shorelines, and river
banks.
(c) Water Code of the Philippines
(Presidential Decree No, 1067)

This decree contains provisions
prohibiting the dumping of sewage,
ndustrial wastes, or any substances that
will pollute water supply sources or
water bodies, such as rivers and
waterwavs, It also penalizes the
dumping of mine tailings and sediments
into rivers and waterways,

(d) Establishing an Environmental
Impact Statement System
{Presidential Decree No. 1586)

This law institutionalizes the
cnvironmental impact statement systen,
required by the Philippine Environ-
mental Policy. Submission of an
Environmental Impact Statement (EIS)
is required for every proposed project
and undertaking which will significantly
affect the environmental quality. [t
applies to all agencies and mstru-
mentalities of the national govermment,
ncluding the government-owned and
cantrolled corporations, private corpo-
rations, firms, and other business
eililies,

a1

Declaration of Environmentally
Critical Projects and Areas
(Proclamation No. 2146)

(e}

This proclamation provides a list
of areas and projects which are
crvironmentally critical and subject to
the El5 system. Environmentally eritical
projects include: heavy industries,
resource extractive industrics, large-scale
l'ishet'y projects, and infrastructure
projects. Environmentally critical aveas
are those areas declared as national
parks, watershed reserves, wildlife
reserves and sanctuaries; potential
tourist spots; habitats of any endangered
or threatened species of indigenous
Philippine wildlife; areas with unigue
historical, archaeological, or scientitic
inferests; areas occupicd traditionally by
cultural minorities; areas frequently hit
by natural calamities; areas with critical
slopes; prime agricultoral lands;
recharge areas of aquifers; water bodies
tapped for domestic purposes, declared
as protected areas, and support wildlife
and fishery activities; mangrove areas;
coral reets with 50 percent or more live
coralline cover, spawning and nursery
grounds for tish; and natural brealk-
waters of coastlines,

(f)  Letters of Instruclion (LOIs) 549
and 1179

1O 59 establishes an adminis-
trative svstem for the evaluation
of environmental impact projects;
while LOT 1179 vests the EMB with the
authority to issue Environmental
Compliance Certificates (ECCs) or
Certificates of Environmental Exemp-
tion (CEESs) for projects complying with
the requirements of the EIS System.

DENR Administrative Order
No. 21 Series of 1992 (Revised
Rules and Regulations
Implementing PD 1586)

(2)



This order provides the amend-
menis to the Revised Rules and
Regulations implementing PD 1586, It
prescribes the procedures for the review
of EI5, the processing of ECC appli-
cations, and the system of penalties and
administrative sanctions, It also assigns
to the bay region the review of Project
Documents (PD} and the issuance af
ECCs or CEEs for projects falling under
environmentally critical areas.

Procedures for Obtaining an ECC

The procedures for obtaining an
ECC are illustrated in Figure 8.4 and
briefly described below:

* The project proponent, with the
assistance of the EMB ar the
Regional Office, initially
determines if a project
falls within the EIS
Svstem by filling up
EMNFORM 1, If the
project does not fall
under the Ll system, the
project propanent shall
be issued with a
Certificate of Ixemp-
tion upon payment of
the prescribed fees and
may proceed with pro-
ject implementation.

Figure

If the project falls under
the EIS System, the
EMB/DENR RO deter-
mines whether it is an
Environmentally
Critical Project (ECP) or
is located in an Environ-
mentally Critical Area
(ECA). If it is an ECP,
the project will require
an EIS and the propo-
nent shall file his appli-
cation with EMB.

Secretary o
Approves

ECC

If the project is not an ECP but is
lacated in an ECA, the praoponent
shall submit a project description
to the DENR Regional Office.

The project proponent pays a total
fee of P310 covering the proces-
sing, filing, and resecarch legal
fees.

The proponent shall prepare the
ElS ar PD according to DENR's
prescribed outline.

The propenent shall bill the
proponent for expenses incurred
in the preparation of the EIS or
P to be submitted to the DENR,

84. Procedures for obtaining an environmental
compliance certificate from DENR.
Fill up
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* For PDs, the Regional Office
reviews and evaluates 1he docu-
ments. The evaluation process
involves an ocular inspection of
the project site. Once all the
pertinent data are validated, the
ECC may be approved or denied
by the Regional Executive Direclor
(RED).

* The regional office decides if the
project requires an EIS instead of
a P} and intorms the proponent
accordingly.  An EIS is then
prepared by the proponent,
submitted to the regional office for
preliminary evaluation (i.e., check
the completeness of document},
and forwarded to the EMB,

* The EMDB reviews and evaluates
the documents pertaining (o the
EIS. An ocular inspection may be
conducted to check the veracity of
the data contained in the ElS.

* The EIS may be referred to the
Review Committee for further
review and evaluation. In a few
cases, the Committes may require
the holding of a public hearing to
be conducted by the DENE.

+ After a thorough evaluation of all
papers, the Review Committee
recommends approval or rejection
of the ECC,

Prevention and Control of
Marine Pollution (Presidenbial
Decree MNo. 600)

(h)

This decree upholds the govern-
ment’s policy to prevent and control the
pollution of the seas by the dumping of
wastes and other substances that create
hazards to human health, harm living
resources and marine life, damage
resources, and interfere with the legiti-

a3

mate uses of the sea within the Philip-
pines' territorial jurisdiction. It declares
unlawful for any person to dump or
discharge any kind of harmtul subs-
tances from or out of any ship, vessel
barge or any other floating craft, or other
man-made structures at sea. The
Philippine Coast Guard is tasked to
ensure compliance to this decree, which
was amended by PD 979,

The following Memorandum
Circulars issued by the Philippine Coast
Guard (PCG) Headquarters provide the
implementing rules and regulations of
the Marine Pollution Decree of 1976,

1) Memo Circular No. 01-91. This
memo outlines the procedures for
the prevention, containment,
abatement, and control of marine
pollution. It also mandates the PCG
to regulate the disposal of wastes in
shorelines, rvivers, or lakes, This
regulation covers all sources of
marine pollution, such as ports,
harbors, lakes, rivers, and their
tributaries.

2} Memo Circular No. 02-91. This
memo regulates and outlines the
procedures for the proper disposal
of wastes and other harmful matters
into the sea to prevent sea pollution.
It provides a list of substances or
materials that are prohibited from
dumping and those which are
allowed to be dumped into the sea,
provided that a permit is issued by
either the PCG or EMB. The memo
also designates the areas for waste
dumping. In Batangas, dumping is
allowed in Liban [sland within the
geographic coordinates of 13°25' N
and 119°50" E.

3} Mewmo Cirenlar 06-91. This memao
praovides the rules and repulations
for tank-cleaning operations of




4)

vessels /oil tankers. It also requires
the accreditation of tank cleanimmg
contractors and provides a list of
accrediled oil dispersants.

Memo Cirenlar 18-91. This memao
provides guidelines for the conduct
of marine pollution inspection,

apprehension in case of non-
compliance, and report preparation.

Republic Act No, 0969, Toxic
Subsiances and Hazardows Nucleay
Wiste Contral Acf of 799, This law
veulates the disposal of hazardous
wasles in the country. [ts imple-
menting rules and regulations are
defined in DENR Administrative
Order (DAO) 29, which specifics the
kinds of hazardous wastes subject to
repulation  and the
responsibilities of waste generators
and transporters in their disposal.

e ludes

Presidential Decree (PI) No. Y84,
Pollution Control Law of 1970, This
law regulates the disposal or

dumping of industrial and hazar-
dous wastes from land- or sca-based
sources, The law requires comp-
liance of all
establishments with envivonmental
quality criteria, effluent discharge,
Imple-
menting guidelines for this law are
embodied in DAO No. 34, which
provides the regulations
discharge of industrial wastes into

induostrics  and

and emission standards.

{or

mland freshwwater and the sea and
the specifications
classification and qua]il}' eriteria;
DAO No. 35, which provides
eftluent standards; and DAO Mo, 14,
which specifies the rules and
|'egulah'uns pertaining to  air-
pollution control and the revised

for water

M

8)

version of air-quality standards.

1) No. 857, Port Regnlations. This
presidential decree empowers the
Plulippine Ports Authority (PPA) to
prohibit and regulate the dumping
by sea vessels of industrial and
hazardous wastes into the sea,

P No, 856, Sanitation Code of the
Philippines. This code includes
provisions regulating the disposal of

domestic wastles, mduslrial wastes,
and other types of wastes that will
pollute the environment and cause
harm to human health and the
crviromment. It also vests the local
govermment units with the responsi-
bility for establishing an adequate
solid waste disposal system in their
area of Jurisdiction.

PD No. 704, Pisheries Decree of
1975, This presidential decree
uphalds the stale policy on the
preservation of fish resources for
production through conservation
and protection, [t penalizes the use
ol explosives, loxic substances, and
electricity o catch {ish; fishing with
fine mesh nets; trawl fishing in
shallow waters; and exportation of
onilkfish (angns) fv. Ttalso prohibits
the discharge of pollutive substances
into the fishing grounds which may
be deleterious to aquatic life, Laws
related o this are: P 1015, whiclh
bans the aperation of commercial
fishing and trawls in waters within
a distance of seven kilometers [rom
the shoreline; PD2O1058, which
increases the penalties for illegal
fishing practices; and PD 1219,
which embodies the protection of
corals to ensure the prescrvation of
the country’s marine environment,




TLocal Legislation

The provincial government and
a few of its municipal units are presently
implementing ordinances on environ-
mental protection a nd natural resources
conscervation. Table 8.2 provides a
summary of the ordinances being
implemented by the provincial govern-
ment and the city / municipalities along
the coast of Batangas Bay. This section
will briefly describe these ardinances.
{a) Provincial Ordinances
Ordigance No. 5, Series of 1993.
Envivonmental Awareness Program,
This ordinance established a program
on environmental awareness, catering
ta clementary school children. This
program consists of the tollowing,
activities: 1) regular contests on essay
wriling and poems, declamation, painting,
ard other means to express environmental
protection; 2) regular information
dissemination on rules and regulations
related to environmental protection;
3) conduct of regular recitations on
current events, relevant stories, and
anccdotes; and 4) field trips to arcas to be

Environmental
Ordinance

Batangas
City

Province

Table 8.2. Inventory of ordinances on environment protection in Batangas
and the coastal municipalities along Batangas Bay.

Pascual

protected for impact observations.

Ordinance No. 4, Series of 1994,
Providing for a Continuing Greening
Program. The preening program
consists of operation and maintenance
of provincial nurseries, establishment of
municipal nurseries, adoption of a year-
round schedule of planting and
replanting, establishment of mini-forest
parks, and undertaking of plaza
beautitication projects.

(b}

Municipal Ordinances
Batangas City

Ordipance No. 6, Series of 1997,
Compreftensive Waste Disposal and
Management System. This ordinance
specifies the parbage collection fee by
type of establishment, provides
instructions on the manner of disposing
wasles (plastics or containers) and time
of collection, and stipulates penalties for
violators for dumping of wastes in
places other than those designated as
accessible to parbage trucks, It also
includes a provision supporting the
provincial greening program.

San

Mabini

Bauan Tingloy

Fishery
conservation/
pratection

Environmental
AWArensass

Anti-littering/
solid-waste
disposal

Greening program

Land use/zoning




Municipality of Bauan

Ordinance No. 3, Series of 1989. An

Basic Fishery Ovdinance. The ordinance
provides zoning regulations, identifies
covered harangays, and sets the
minimum bid for acquiring fishery
rights or user's rights. The ordinance
classifies the municipal waters of Bavan
and designates certain barangays for: 1}
the crection of fish corrals {minimum
bid); 2] the operation of oyster culture
beds; and 3) harvesting of bangus fry or
of other species for propagation
(designating, certain barangays as
bangits fry reservation).

1953 Fishery Qredinance, This
ordinance requires fishing boals o get
a license from the municipal mayor
before they are allowed to fish within
the municipal waters, to operate fish
corrals and oyster culture beds, and to
harvest bangns fry,

Other provisions of the Fishery
Ordinance include: 1) the zoning of
barangays for various fishing purposes;
2) setting a fee schedule for acquiring,
fishing rights in delincated areas; 3)
requiring fish corrals to be entively
opened during “closed” fishing seasons
— that is, the periods established by
DENR to allow the free passage of fishes
and to enable a considerable number to
reach the spawning grounds; )
regulating and requiring a mayor's
permit for the operation of baby trawls
only in areas at least four fathoms deep;
and 3) disallowing any structure that
will obstruct free navigation in any
stream or lake flowing through fish
corral and impede the tidal tlow to and
from the area.

Chrdinanece No, 9, 1993, Ordinance on
Garbage Collection. This ordinance
requires all households to pay a garbage

His

collection fee of £100.00 per month.

Ordinanee No. 6, 1989, Anti-litterinyg
Ordimince. This ordinance prohibits
and penalizes littering of any kind.

The municipality of Bauan
launched a contest, searching for the
cleanest barangay, with 27 barangays
competing, It submitted proposed
ordinances for municipal council
approval on tree planting, cleaning, of
rivers, and the use of arnamental plants
as fences,

Municipality of Malini

Mabiti passed several ardinan-
ces concerning the disposal of garbage,
smoking, and illegal fishing., The
municipality alsa declared some of s
fishing areas as marine sanctuaries.

Awnti-littering Ordinance. This
ordinance prohibits the throwing of
garbage in public places not designated
as disposal arcas by the Sanvynnng
Bayan, Penalties for violators include
fines  and  imprisonment. The
municipality has also banned smoking
in  public places and  business
establishments.

(drdinance No, §-90. Anti-spearfisling
Ordinance. This ordinance prohibits
spearfishing while scuba diving in
Malini. Penalties tar violators of this
ordinance include fines and imprison-
ment.

Ordinance No. 9-90. 1Hegal Fishing.
This ordinance prohibits the use of
sodium cyanide when fishing in the
nunicipal waters of Mabini,

Municipality of San Pascual

According to the mavor of San
Pascual, the municipal government



passed an ordinance i July 1994
against littering, prohibiting the
dumping and throwing of garbage in
strects and public places.

{c) Permit Systems

Land development in the towns
and villages is regulated and monitored
by the local government units through
a system of permit and license require-
menls imposed on the developers.
Through this system, the provincial,
city, or municipal government is able
to check whether the proposed land
development conforms with their land
use and zoning regulations, local
ordinances, and national laws and
standards. The requirements and
procedures for securing, permits for the
following selected land development
activities that significantly affect the
civironment, including the Batangas
Bay, are briefly described below.

For Building Construction

(1) The proponent is required {o subimnit
the following documents:

* Five sets of plans signed by civil,
electrical, and sanitary engineers,
together with their bills of
malerials, design specitications,
tax declarations, and tax receipts.

= Three copies of the notarized
consent by the landowner of the
lot, in case the lot is not owned
bw the proponent,

* Three copies of the lot plan
approved by the surveyar.

One copy of the structural design
analysis if the building is two
stories high or more.

* One copy of a Barangay Clearance.

{2} These documents are evaluated
le determine whether they con-
form with the building laws and
standards,

(3) A permit is then issued or denied,
on the basis of the evaluation of the
documents submitied.

For Sinall-scafe Mining Project (Guano
aned Other Mineral Products)

{1} The proponent is required to submit
the following documents:

* A location plan, signed by a
geodetic engineer, defining the
gengraphicﬂ] location of the site,
including topographic and man-
made features, such as rivers,
slopes, elevation, road, etc.

* Affidavit of the Barangay Captain
relative to the nature of the land
where the project is to be sited.

* Project study and operational
plan.

«[f the proponent belongs to a
partnership or corparation, the
articles of partnership or
carparation duly registered with
Lhe Securilies and Exchange
Cammission,

* Barangay /municipal clearance to
the effect that there is no objection
in the said application for mineral
cexploitation.

* Permit or authorization by the
praperty owner in case the area
for operation is private property.

* Certification from the PENRO that
the area applied for is not covered
by the ISFP project and is not
within preservation or proclaimed
watershed areas.



(2) Atler assessing the completeness of
the documents submitted, the area
is then inspected and verified by the
Provincial Engineer and Environ-
mentand Natural Resources Officer,
A report is submitted to the governor
and provincial treasurer recom-
mending approval or denial of the
proposed project.

A surety bond, which is determined
upon verification, is paid by the
proponent,

Regquirements for Obtaining an
tndustrial/Quarry Revocable Permit

(I} An application for 8 ha, but not
more than 20 ha, with 4 munimum
extraction of 1,000 m :x‘lm, may be
granted 1o a partnership or
COrporation.

2 Photocopy of by-laws regisiered
with the Securities and Eachange
Commission.

(31 Surety bond amounting to 220,000
per hectare,

(41 Survey plan and vicinity map
certified by a geadetic enpineer,

(5} Permit or autharity of the property
owner in casc the quarry site is
privately owned.

{6) Barangay and mavor's clearance to
the effect that they have no
objections to the application for
caoncession,

(7) Clearance from the DENR con-
cerning environmental resloration
and rehabilitation of the site,

{8) Insurance for the operators of the

machinery for protection purposes.

i

Inspection and verification report
of the area made by the concerned
authorities of the povernment (i.c.,
Provincial Engineer and Environ-
ment and Natural Resources
Officer).

(10} Program /operational plan of
extraction or project study.

(11} Payment of governor's permit {o
operate business.,

(12) Payment of mayor's permil to
operiate hDusiness.

{13) Payment of scheduled fees per
cubic meter of gravel or boulder to
be extracted before issuance of
permit,

In the case of large-scale land
development projects, such as industrial
estales, residential subdivisions, power
plants, roads, and other public utilities,
an Els is required o ensure conformity
with the government’'s environmental
managemen( requirements  and
standards. Such development projects
are required to meet BIS requirements
before being issued with a building
pernmil.

FUNIDIS FOR ENVIRONMINTAL
PROTECTION AND
BMANAGEMENT

Funds for the protection and
management of the bay region come
from the regular annual budgetary
allocation: of line government agencies,
suchas the DENR, DA, PCG, PPA, and
the local government units (provincial
and municipal governments). Other
government funds come from the laxes
and fees imposed for garbage callection
and disposal fees, fishing, and mining,

Other funds come (rom the



private sector, including members of the
BCMEF and other concernead industries
alonyg the coastal area, and foreign-
funding, institutions with projects
cnwer[nj_r, the province, its cities, and
municipalities, I rare occasions,
national-level NGOs were also reported
to have provided modest funding for
envirenmental management activities in
Batangas Bay.

Information on the amount of
money actually spent annually in the
protection and management of the
region is not available because it is
difficult to extract it from the total
budgel allocation of the aforementioned
institutions, This aspect merits {further
research in order to ascertain the
adequacy of existing management
interventions in the arca as it appears
that the bay’s condition is conlinuously
deteriorating.

SUMMARY

Batangas Bay and its coastal
resources are shared by different sectors
of society and arve governed by both
national and local governments through
various administrative mstruments.
The bay’'s terrestrial and aquatic
endowments are managed by various
branches of the government that plan,
regulate, and encourage public
investments. The private sector,
particularly the industrial community,
does its share by observing
government's imposed environmental
standards and by participating in public
awareness campaigns and cleanliness
programs. However, in spite of the
existing efforts by both the government
and the private sectors, pollution and
degradation of the bay continue,
seriously threatening its ecalogical
mtegrity and economic utility.

Several factors cantribute to the
bay's continuous deterioration. Being

S

the cateli-ull of wastes coming, from land-
and sea-based sources, the bay has
become the most vulnerable ecosystem
in the area. The degradation of its
critical habitats and the depletion of its
natural respurces, such as mangroves,
corals, seagrasses, and marine living
resources, are caused by industrial,
residential, and commercial land
development and by exploitative and
destructive activities of resource-
dependent communities and entre-
preneurs. The government institutions
mandated to protect and conserve the
bay and its resources have not been
sufficiently expeditious and effective in
handling the situation, The situation is
further compounded by the un-
coordinated efforts at managing the
bay, the logistical constraints of sectoral
agencies, the lack of participation by the
local communities and the private
sector, and the fasi pace of urban and
industrial development.

Although the number of
government agencies assigned the lasks
of protecting the bay appears sufficient
and the laws and regulations necessary
to protect and conserve the bay's
resources scem adequate, these do not
guarantee the bay's successiul
management. Other factors equally
important to reinforce the institutional
and legal framewaork of the Batangas
Bay's management structure include: 1)
better coordination amang actors; 2)
greater participation by the local
govermunents and local communities; 3)
increased cooperation, involvement,
and support from the private sector; 4)
campetent planning and allocation of
the bay's resources; 5} adequate public
investment; 6) improved enforcement of
laws and regulations: 7) enhanced
capacity-buoilding, for enforcement and
monitoring, including the beefing up of
refevant facilities; and 8) close
monitoring of activities significantly
affecting the bay.



Development
Plans




Chapter 9.
DEVELOPMENT PLANS

INTRODUCTION

[n Philippine gavernance,
development planning is generally
regarded as a necessary tool tor guiding
the course of development in the whale
country and its regions.  Thus,
development planning by government
unils al all administrative levels —
municipal, provincial, regional, or
national — lhas become a standard
practice. This chapter reviews the
development plans and evaluates how
well they have respanded to the
environmental concerns, focusing on
the provinee of Batangas in general and
the Batangas Bay Region in particular,
The review of development plans
[ocuses on the coastal
municipalities of the bay region, except
Tingloy where information is not
available,

la r'ge[}a

REVIEW OF THE DEVELOPMENT
PLANNING PROCESS IN THE
’'HILIPTINES

The Philippines has a long
history of development planning, dating
back o the years prior to independence.
I recent years, ]011&,- and shart-lerm
plans have been periodically produced,
shitting from long-term {6 {o 10 years),
to medium-term (2 to 5 years), and Lo
annual plans. The National Economic
and Development Authority (NEDA)
has been tasked to coordinate the
development planning process with {he
government agencies, private sector, and
the general public at the national,
regional, and local levels.

At the national level, NEDA's
palicy- and decision-making powers
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reside with its Board, composed of
the President of the Philippines
{concurrently acting, as Chairman of the
Board), a few cabinet secretaries, and the
Central Bank Governor; while technical
support is provided by its secretariat.

The Regional Development
Councils (RDC) — compased of all pro-
vincial governors, government agency
directors, and selected representatives of
nongovernment organizations — coordi-
nates development planning efforts
at the regional level. The RDC receives
technical support from the NEDA
Regional Office.

The Provincial Development
Council (PDC) — composed of the
provincial guovernor, mayors, and
]J]'i‘u’iil’f_’ sector representatives —
coordinates planning activities at the
provincial level, [t receives technical
support trom the Office of the Provincial
Planning and Development Coordinator

(OPPDC).

At the municipal and barangay
levels, the task of development planning
is handled by the Local Development
Council (LDC} or Barangay Develop-
ment Council (BDC), which is composed
af the mayor or ba rangay captan, other
municipal or barangay officials, and
selected representatives of the private
sector. The LDC is assisted by the
technical stafl of the local planning and
development offices.

Development planning in the
Philippines involves both the top-to-
bottom and the Dbottom-to-top
approaches. In the former approach,
puidelines and preliminary objectives,



strategies, and targets for planning are
first laid vut at the national level, These
outputs are forwarded to the regional
councils to form the bases of their
regional planning guidelines whicly, in
turn, are submitted to the provincial
council to form the bases of their
guidelines for municipalities and
barangays. In the other approach, the
plans done by the municipalities and
barangays arve used to formulate the
provincial plans. The provincial plans
are adopted to prepare the regional plans
which, in tum, are used together with
the sectoral plans to formulate the
national plans. In this process, several
reviews are conducted by technical statf
at the pmvinc[a[, 1'95E0nﬂ], and national
levels to ensure that the plans from
different sonrces become consistent with
the set guidelines and objectives and
with each other,

Planning is practiced at all levels
of the government; but to what extent,
especially at the barangay level, is not
krown, At the national level, NEDA
produces the Medium-term Philippine
Development Plan (MTI'DP), the
Medium-term  Public  Investment
Program (MTPIP), and the Annual Plans,
At the regicnal level, plans produced
include the Regional Development Plan
and the 3\-"[u|1i:.,r£’.'lr' and Amnuaal RE"[;[HHEL]
Development Investment Plans.

PLANNING AGENCIES AT 'THE
REGIONAL, TROVINCIAL, AND
MUNICIPAL LEVELS INVOLVING
THE BATANGAS DAY REGION

Specific public agencies and
offices at different administrative
levels are mandated to produce
development plans, including the
province of Batangas and the bay
region. The list of agencies and offices,
their areas of coverage, and their |atest
development plans are shown in Table
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9.1, Other government offices conduct
planning sessions, particularly related
lo operations in their respective arcas
ot sectors. Oftentimes, the operation
plans penerated by these agencies serve
as inputs to the development plans of
the planning agencies.

The RDC of Region IV,
whose technical staff works at the
NEDA Regional Office, is the planning
agency of the Southern Tagalog
Region, covering the provinces of
Cavite, Laguna, Batangas, Rizal, and
Quezon. The latest development plan
produced by the RDC-NEDA was
integrated into the 1993-1998 Medium-
term Plan (MTP) for the Southern
Tagalog Region.

Apart [rom the MTF, a Master
Plan Study for the development of the
CALABARZON Region was formu-
lated in the mid-1980s by the Japan
International Cooperation Apency
(PJCA) and the government of the
Philippines. This plan established the
conliguous provinces of Cavile,
Laguna, Batangas, Rizal, and Quezon
as potential industrial growth areas after
Metro Manila.

From 1990 to mid-1980, devel-
opment planning was initiated by the
Provincial Development Staff (I°DS) of
the Batangas provincial government,
producing the Annual and Medium-
term Development Plans. Before it was
dissolved, the PDS produced the Me-
dium-term Capital [mprovement Pro-
gram for Batangas for the period 1983-
1957, The OPPDC of Batangas, which
was organized in the mid-1980s, re-
placed the PDS, absorbed its technical
staff, and became the current plamning
agency of the province, Like its prede-
cessor, the OPPDC produced Annual
and Medivm-term Plans, the latest of
which are the 1994 Annuval Investment



Table 8.1. Planning agencies relevant to the Batangas Province andlor

Batangas Bay Reglon, area of coverage, and available plans made.

Planning Agency

Area of Coverage

Available Plans Made

Agency'Department of Trade
and Industry

[Cavite, Laguna,
Balargas, Fazal,
Cuszon Provinoes}

1. Regional Devalepment Council Southem Tagalog Southem Tagakg Regional Development Plar, 1992-93
Mabianal Ecoramic and Region {[v)
Crvelopment Authonty

2. Japan Imernalanal Conperatan CoLABARZION The Master Plan Study on the Project Calabarzan

Executive Summary Repon

I'he Masher Plan Study on he Project Calabarzon
Appandix: Projoc! Profiles

The Master Plan Stody on e Project Calabarzan
Appandix J Environment

3. Office ol the Provinsial Planning
ant Devalopment Coordinalor
Pravincial Develagrment SLaff,
Batangas Province

Batangas Province

Capital Improvement Program, Province 41
Balangas, 19531087

Province of Balanzas: Slrategies and Projoclions,
156214495

Frovince of Batangas. Annual Investrent Plan, 1394

Province of Balangas: Madium-Tem Investment

Plan, 1564-1605

4. Ottice of the City Planning and
Cavelopmeant Coandinator
Batangas City

Batargas City, Batangas

1963-2000 Comprenensive Kutiseclorz Develop-
mmen! Plar for Batargas City

Eatargas City Annual Investrment Plan, £ 1255

Batangas City Capdal Improvement Frogram
19551807

3. Diffice of the Muricipal Flanning
and Devalopment Coadinalar,
Bauan, Batargas

=

Office: of the Muricipal Flanning
and Development Coomdinator
Zan Pascual, Balangas

Fauan, Balangas

San Pascual, Batangas

Local Develapment Plan, 19584-19%7

Arnual Invesimant Rian CY 1995

Plan, the Mediome=term Public Invest-
ment Program for 1994-1998, and the
Stralegics and Projections for 1992-19495.
The otfice is currently completng the
Comprehensive Socioeconomic Devel-
opment Plan for Batangas for the period
1995-2000.

Development planning work

for Batangas City is the responsibility of

the Office of the City Planning and De-

[OA

velopment Coordinator (QCPDC), com-
posed of the technical staff of the City
Development Council. On the other
hand, planning for the municipal level
is the task of the Offices of the Munici-
pal Plarming and Development Coordi-
nators (OMPDC), composed of the tech-
nical staff of the town development
comwils, The OCPDC of Batangas City
produced the Medium-term Develop-
ment Plan for Batangas for the period



1993-2000, the Annual Investment Plan
for CY 1995, and the Capital Investment
Program for CY 1995-1997. The
OMPDC of the coastal town of Bauan
produced 1its own Local Development
Plan lor the period 1993-1997, while the
OMPDC of San Pascual produced an
Annual Investment Plan CY 1995,

Development planning is also the
task of Barangay Development Coun-
cils. Unfortunately, data are not avail-
able to show the number of barangay
poverning units in the coastal munici-
palities of Batangas Bay that actually
made plans and those that established
their development councils. However,
first-hand information recounts that
some barangay governments now ac-
tively contribute to the development
plans of their respective municipalities.

THE RDC-NEDA DEVELOPMENT
PLAN FOR THE SOUTHERN
TAGALOG REGION, 1993-1998

lhe RDC-NEDA Plan of 1942
focused on the regional sectoral devel-
opment, concentrating on the economic
and social development at the whale
Southern '|¥iﬁﬂ|frﬁ Region, rather than
on province-specific development. The
plan expressed alarm over the rapidly
warsening, environmental and natural
resources conditions in the Southern
Tagalog Region. Inland and coastal
waters are among the most critical en-
vironmental problems in the area doe
to pollution from household and indus-
trics.

However, even as natural re-
source and environmental concerns
were raised, the RIDXC-NEDA Plan was
ambiguous about the means by which
these concerns could be addressed. For
instance, the plan cited “sustainable and
modern economic growth” as a long-
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term objective but it did not address the
critical environmental problems, par-
ticularly pollution in more concrete
termis (i.e., specific actions ta be under-
laken). Since its coverage was regional,
addressing the critical issues of a more
localized nature (Le., provincial) were
too qualitative and general and largely
sectoral in outlook despite its long-term
objective of sustainable development.

THE JICA MASTER PLAN STUDY
ON THE PROJECT CALABARZON

The [ICA Master Plan Study cov-
ers development tram the plan’s comple-
tion in 1991 untl the year 2000, The
objective of the plan was to hasten the
integrated socioeconomic growth in the
provinces comprising the CALA-
BARZON. Unlike the RDC-NEDA Plan,
the CALABARZON Plan clearly recop-
nized the environmental issues in the
covered provinces, The plan also in-
cluded a special report reviewing the
region’s environmental situations, Of
the 59 projects under this plan, only four
projects (or less than 10 percent of the
total number of projects) aclually dis-
cussed natural resonrces and the envi-
ronment but did not cover the bay re-
gion.

Unlike the RDC-MNED A Plan, the
JICA Plan explicitly identified the re-
gion as a hugh growth area for agro-in-
dustrial development. s projects for the
bay region included the upgrading of the
port of Batangas, development of the
Calamba-5to. Tomas-Batangas express-
way, urban development of the
Batangas-Bauvan area, and upgrading of
the Batangas Regional Hospital. Despite
the plan’s environmental concern, the
formulated projects have no clear.com-
ponents to ensure environmental pro-
lection. As these are mega-projects, the
implementation would certainly require
El5.



THE PROVINCIAL DEVELOPMENT
AND INVESTMENT PLANS OF
BATANGAS BAY REGION

The PDS Capital Improvement
Program (1983-1987 )

The PDS Capital Improvement
Program outlined the different projects
planned for the province of Batangas.
This plan provided information on the
various investment projects to be under-
taken within a given vear and included
the costs of individual projects and the
sources of funds to meet them,

Most of the projects under the
program dwell on infrastructure, such
as the construction of roads, bridges,
buildings, and repairs. Projects on im-
proving water supply, including repair
of water works and drilling of artesian
wells, were undertaken in various parts
of province and in the ba}' I'Eginn; alarge
part was concentrated in the interior
municipalities.

The OPPDC Annual Investment Plan
(1994) and Medium-term Public
Inveshment I'rogram (1994-1998)

The OPPDRC Annual Investment
Plan provided information on the
planned projects for 1994 by each mu-
nicipality, their estimated costs, and
their funding sources. The plan differed
from the Capital Improvement Program
of P15, as it stated resources and envi-
ronmental protecfion as a major objec-
bve.

Although quite a few projects
dealt with forestry and sanitation, the
environmerital concerns were very mini-
mal or none at all. In the 1994 provin-
cial annual investment program plan,
solid waste and mangrove reforestation
were some of the concerns with respect
to environmental improvement, includ-

ing social forestry (largely for landscap-
ing of urban areas). However, only the
mangrove reforestation project was
listed but no description was given ex-
cept that it is a propased project under
the Provincial ENRO covering the prov-
ince (coastal areas).

The OPPDC Medium-term
Public Invesiment Program of 1994-
1998 cavered a longer duration as com-
pared to the 1994 Investment Plan.
In fact, the latter served as input to the
medium-term Program. The medium-
term program lined up several projects
for the natural resource and environ-
ment sector, including forest and wa-
tershed management, soil and water
conservation, cadastral survey, protec-
tion of wildlife, maintenance of tree
parks and tourist sites, mining manage-
ment, farmer training, statl develop-
ment, and community orpanization.
Some of these ongoing and proposed
projects covered the bay region’s areas.
With a few exceptions, the projects
would be financed through national ar
local government sources,

Both the annual and medium-
lerm investment plans tackled natural
resource and environment issues. How-
ever, a common shortcoming of the
plans was the absence of projects deal-
ing, with the protection of the marine
waters of the Batangas province, par-
ticularly the Batangas Bay. Also, except
for the project on mangrove replanting,
the plans gave little attention to the
coastal environment of the province.

The OPPDC Strategies and Projec-
lions (1992-1995)

The QOPPDC Strategies and
Projections document listed the differ-
ent projects planned for Batangas prov-
ince over the medium-term period of
1992-1995, Like the annual and me-



dium-term investment plans of the
QPPDC, the plan designed environ-
mental projects, including refarestation,
integrated social forestry, watershed
management, and protected arcas and
wildlife management. Some of the inte-
rior areas of the bay region, especially
in the town of Lobo, were the beneficia-
ries of the Relorestation and Integrated
Social Forestry Programs of the plan.
T'here was more emphasis on forestry
projects and so the plan’s environmen-
tal concern suffered similar deficiencies
like the other provincial plans with re-
spect to marine pollution.

THE LOCAL DEVELOPMENT AND
INVESTMENT PLANS OF THE
COASTAL COMMUNITIES OF
THE BATANGAS BAY REGION

Like their provincial counter-
part, the OPPDC, the City and Munici-
pal Planning Units, the OCPDC of
Batangas City, and the OMPDCs of the
various municipalitics produced devel-
opment and investment plans for their
respective areas, These city and town
plans served as inputs to the provincial
plans and included those with both an-
nual and medium-term plans. However,
not all of these plans were available for
this review. A few coastal municipali-
ties of the bay region did not have re-
cent development and investment plans
at this time.

For Batangas City, the latest de-
velopment plan on hand was the Me-
dium-term Comprehensive Multi-
sectoral Development Plan for the pe-
riod 1993-2000. Although this plan was
oriented lowards socioeconomic devel-
opment like the regional and provincial
plans, it assigned top priority to the pro-
motion of ecological balance and envi-
ronmental prolection.
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In view of the goal of environ-
mental protection, the Batangas City
plan’s fundamental strategy involved
the strict enforcement of city laws, rules,
and regulations related to the environ-
ment. In addition, the plans proposed
projects for natural resources and envi-
ronment, including the creation of a gen-
eral services office that would take care
of environmentally-related matters, ef-
ficient garbage collection, dumpsite np-
grading and relocation, recyeling of solid
wastes, beautilication and cleanliness
campaigns, tree planting, pollution
momnitoring, dredging of clogped canals,
spraying of dumps, and construction of
an efficient sewerage system.

Like the provincial plans, the
investment projects of environmental
concern in the city plan have been mini-
mal, especially {or watershed rehabili-
tation, solid and liquid waste manage-
ment and disposal, and water quality
management {(surface and ground
water resources),

Aside from the Mediom-term
Development Plan, the OCPDC of
Batangas Cily also produced the Annual
Investment Plan tor CY 1995, There was
no listing of projects of environmental
concern, However, the Medium-term
Batangas Cily Capital Investment ro-
gram for CY 1995-1997, which outlined
the different project investments {or the
city within the covered period, included
the fenecing ol the existing dumpsite and
the location of a new dumpsite. How-
ever, there were no projects involving en-
vironmental concerns for the Batangas
Bay. In the coastal towns, the Local De-
velopment Plan for the town of Bauan
was the only one reviewed, So far, this
plan appeared to be among the most en-
vironment-friendly, as manifested in the
number of projects planned for the en-



vironment for the period 1993 to 1997,

Bauvan plan’s main objective was
to provide sufficient drainage, solid
wasle management, and maintenance
of eeological balance in the town, within
the years 1993 1o 1997, To achieve this
objective, the plan programmed
projects, including an information drive
on pollution control. reforestation and
tree planting, and the hiring of a pallu-
tion control officer for the town., TFor
salid waste management alone, the
Bauvan plan allotted a budget of about
P10 mullion to be financed through a
variety of sources, including loans and
equity or local counterparl.

San FPascual, the town adjacent
to Bavan, had a 1995 Annual Invest-
ment Plan that aimed at the attainment
of a clean and green environment, For
19495, it allocated approximately £10,000
for a cleanliness and sanilation project.
In addition, it allocated around 121 mil-
lic for the construction of an incinera-
tor and another 1.2 million for the pur-
chase of a public dump site, which the
town lacked. No development plan far
San Pascual was available for this re-
VIS,

To recapitulate, the town plans
of Bauan and San Pascuoal have lined up
some projects for natural resources and
environmental improvement. Again, as
in the case of the provincial plans, none
of the planned projects dealt divectly
with the marine environment of
Batangas Bay.

SUMMARY

The above review indicates that
development planning alfecting the bay
region and the coastal areas of Batangas
Bay has been conducted at the regional,
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subregional, the provincial, and munici-
pal levels, In fact, several Medium-term
and Annual Develop-ment and Invesi-
ment Plans have been produced by the
apgencies involved in development plan-
ning,

In general, at the regional and
subregional levels, the plans have been
quite deficient in projects related to natu-
ral resources and environmental con-
cerns. In addition, most of the propos-
als for the environment lacked specific
actions. In fact, the environmend of the
bay region has been afforded little at-
tention in the regional and subregional
plans geared at socioeconomic develap-
ment,

[ contrast to the regional and
subregional plans, the provincial and
municipal plans have given relatively
maore attention to natural resources and
environmerdal issues. These plans have
programmed several projects which di-
reclly impact on the natural resources
and envirommenial problems in their
areas of jurisdiction. Unfortunately, the
emphasis on environmental concern of
these plans was on forestry and none
related to marine pollution.

The above review highlights the
need to include the projects related to
marine pollution, such as the minimiza-
tion and management of solid and lig-
uid wastes, rehabilitation of damaged
critical habitats, and improving environ-
mental quality if there will be a realistic
attempt at sustainable development,
particularly for the bay region.
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Chapter 10.
ENVIRONMENTAL MANAGEMENT ISSUES

INTRODUCTION

The previous chapters of this
environmental profile of the Batangas
Bay Region revealed problems and
issues which need to be addressed. This
chapter identifies and enumerates the
management issues atlecting the region.
To resolve these management issues, a
strategic management plan should be
developed that will identify and
determine immediate actions to mitigate,
minimize, oreliminate the problems and
issues, if resources are o be sustainably
used and mamtained.

[ the course of profiling, some
important data were cither unavailable
or not collected due to time and resource
constraints, These have been listed as
information gaps in the appendix for
which further research/survey should
be undertaken to address them.

PHYSICAL AND SOCIOECONOMIC
ISSUES

Solid Wastle Management

With expanding economic
development, especially the indus-
trialization of the Batangas Bay muni-
cipalities and the concomitant increase
in population, potential adverse impacts
on the environment of the bay region can
be significant threats. Such impacts
include the generation of wastes by the
various sectars/stakeholders. In the
region, the increasing solid wasles
generated, compounded by the inade-
quate waste transport and disposal
facilities, are among current environ-
mental problems. Several types of

wastes are produced by the different
sectors in the area, such as solid wastes
from household, market places,
hospitals and ships.

At present, the number of dump
trucks is not able to callect the domestic
solid wastes generated, notably in the
coastal municipalities as these are not
only insufficient but also inefficient.
About 60 percent of the wastes generated
atany ane tme are collected and the rest
are indiscriminately dumped either into
the rivers and bay or elsewhere. The
solid wastes collected by the dump
trucks are deposited in dumping sites
which are already close to full capacity
but plans are underway to open new
dump sites. Inspite of the plans to build
new ones, new dump sites are unlikely
to keep pace with the increase in wasle
load in the future. Thus, majority of the
people has little option but to continue
to burn their wastes or ta throw them
indiscriminately into open areas.

One imporiant issue arising from
the indiscriminate dumping of solid
wastes is littering, particularly plastics
which are ubiquitous in the beaches and
water bodies. There is a prowing
concern over the environmental impact
of plastics on marine organisms. Being
non-biodegradable and generally
buoyant, these plastics interfere with the
benthic primary production once
deposited in the sediments, cause
entanglement in swimming organisms
{fishes and mammals), and clog drainage
syslems.

The wastes from industrial es-
tablishments are not collected by mu-



nicipal sanitary units, Wastes generated
by these firms are usually kept in stor-
age tanks or in a designated storage area
for later disposal, either at sea, else-
where, or at the municipal dump site;
bt this latter mode is usually done with
prior permission from the municipal
government.

Leaching of pollutants into aqui-
fers and other water bodies potentially
poses health problems and contributes
to environmental degradation. At
present, various types of liquid waste
and uncollected solid wastes are either
deliberately discharged into the rivers

and coastal waters ar, as in the case of

the latter, are indiscriminately dumped
in the same water bodies. It is impera-
tive, therefore, that waler-qualily moni-
toring and proper management of solid
wastes be established by the bay man-
agement in order to counteract or pre-
vent further degradation of the bay
walers.

IPollution from Industrial
Establishments and Agroindustrial
Activities

At present, the Batangas Bay
areca has already several industries
which are expected to increase with the
upgrading of the Batangas City Port into
an international seaport as part of the
CALABARZON industrialization plan.
Among the important issues in the bay
region, associated with industria-
lization, are air and water pollution. Air
pollution is significant in some areas but
is localized within the vicinity of the
emitting industries; at certain times,
however, itspreads over a wide area due
to prevailing wind conditions. Directly
linked to industrialization is the poten-
tial increase of vessel and vehicular traf-
fic in the bay region, thereby exacerbat-
ing the air pollution prablems,

11c

Water pollution is a more seri-
ous issue of current concern. Industrial
waste loading into the bay comes from
the ail refineries, power-penerating
plant, shipyard, and chemical-manufac-
turing plants, among others. Although
some treatments are undertaken to re-
cover the oil and lower oil concentra-
tion usually using emulsifving agents,
oily wastes are still being discharged into
the bay. Most of these wastes are found
along the coastal waters adjacent to the
aforementioned establishments. Chemi-
cal wastes, such as caustic soda from
oil refineries, are dumped at sea al-
though spent ones are also reused. Sul-
fur is being recovered [rom emissions
associated with hydrogen sulfide pro-
duction in oil refineries. Thermal pol-
lution, associaled with the use of sea-
watler for industrial cooling, may
present a significant localized problem
with respect to marine organisms; but
no information is available. Given the
current level of induostrialization, the
water quality of the Balangas Bay is rela-
tively good as compared to Manila Bay.
However, the increasing industrializa-
tion of the area will severely affect the
bay's enviromment not only from land-
based sources but from maritime activi-
tes as well

Apart from industrialization
along the coastal areas, other sources of
pollution of the bay are from inland ac-
tivities associated with agriculture, par-
ticularly agrochemical runoff and dis-
charge of wastes from livestocks.
Agroindustrial wastes come from hog
raising, poultry, feed milling, and rice
milling which are largely found in the
interior municipalities of the bay region.
Aside from arganic wastes, drugs or
their metabolites are also being dis-
charged from livestock production, aris-
ing from administered prophylactics like
antiliotics, On the other hand, pest-
cides and herbicides, including both or-



ganochlorine and organo-phosphate,
are being used extensively, especially in
rice cultivation. While there are no
quantitative estimates of these pollul-
ants in the river systems and in the bay,
the unregulated discharge of these pol-
lutants can contribule ta the water-
qua]it}’ deterioration, as well as lealtl
problems,  While not an
agroindustrial waste, domestic wastes
have similar effect, if not much maore,
as the wastes being discharged from
livestock raising. Both types of wastes,
which are seldom treated belore being
disposed oft, can lead to the spread of
pathogenic organisms contaminating,
aquiters and other water badies and are
health hazards {Le,, to humans and lve-
stack), aside from the nutrient enrich-
ment of water bodies,

Lieing

While agroindustrial wasles are
under Lthe jurisdiction of the regional line
agencies, particularly by DENR, the
local government needs Lo be involved
in monitoring. This is to ensure the com-
pliance of regulations, as well as in pre-
venting deliberate and indiscrimate dis-
posal of such wastes. Action plans to
address nonsolid wastes arising from
residential areas need to be formulated
alongside solid waste management.
Such plans should include the improve-
ment or establishment of the necessary
infrastructure (e.g., sewerage and treat-
ment systems) and capacity-building
(technical manpower, enforcement, and
moniloring).

Vessel Traffic and Potential Oil Spill
in Batangas Bay

The ports in Batangas Bay are in-
tensively used to ferry cargoes and pas-
sengers, particularly to the southern is-
lands. Of the privately owned ports,
particularly {rom the industries, these
are being used for transhipment of raw
materials and finished products. Ineb-

ruary 1995, about 1,323 vessels docked
at the ports of Batanpas Bay, of which
94 percent were domestic vessels. With
the implementation of the plan lo de-
velop the Batangas City portinto an in-
ternational one, the volume of vessels
will definitely increase. Because the
Batangas Bay is relatively a small one,
its development as part of the industrial
zone and the Batangas City port inlo
an inlernational one can create mari-
time tratfic congestion, intensify the re-
source use comflicls (fishing and coastal
tourism}) and occurrence of oil and
chemical spills, undermine navigational
safety, and increase marine pollution.
These interrelated issues will be com-
pounded by the already weak
intersectoral cooperation in addressing,
spills, noncompliance of navigational
safely, lack of a viable tralfic separation
scheme, poor enforcement, inadequate
manpower and tacilities, e.%pecjnlly far
moenitoring, and a host of other prob-
lems, such as those associated with land-
based activities,

Settlement Expansion and
P'opulation Growth

With the industrialization of the
coastal areas of the bay region, popula-
tion growth is expected, especially mi-
prants from other areas. Settlement ex-
pansion will likewise result to accom-
modate increasing population. While
plans have been formulated by the lo-
cal povernments to address population
grawth, imcluding the infrastructure
needed, a more realistic scheme may be
required given current conditions, This
is particularly true in terms of the deliv-
ery and management of basic services,
such as adequate water supply, efficient
collection and disposal of domestic
wastes (solid and liquid), and proper
health services. Unemployment, rising
population of displaced residents and
squatters in the coastal areas, lack of



proper zoning within the industrial cor-
ridor, unsustainable and over-exploita-
tiom of natural resources, poor environ-
mental awareness al many inhabitants,
and pollution need also to be addressed
along with infrastructural and local
manpower development. 1t s also im-
porlant to accelerate rural development,
particularly in the mterior municipali-
ties of the bay region, 1o stem migration
into the coastal areas.

Sustainability of the Municipal
Fisheries Sector

The Batangas Bay — a smaller
embayment — is effectively classified as
municipal waters under RA 7160
There are already existing, resource-use
conflicts between the municipal and
commercial fisheries sectors, apart from
the high-fishing pressures within each
sector, Thus, there appears to be a de-
clining catch per unit effort for munici-
pal fishing, small fish catch volume and
use of illegal fishing melhods, especially
in coralline areas in Tingloy, A sigmifi-
canl coastal population in the bay arca
is vconomically dependent an tishing
{about 70 percent in 1994} Baseline
mformation af the fisheries resources of
the Batangas Ba}‘ s insufficient, how-
ever, It 15 theretore, necessary to un-
dertake lish stock assessment to ascer-
tain the current status of the bay lisher-
s resources, [1naddition, socinecononmic
survey should also be conducted to as-
sess the impact of fishing on the coastal
populations and vice versa. The indus-
trialization of the bay avea will have sig-
nificant impact on the fisheries sector
as well; and this must be assessed, par-
ticularly on marmne pollution and ves-
sel traffic. A comprehensive and inte-
grated plan covering fisheries resources
management and conservalion, eco-
nomic uplifttment of coastal fishing com-
munities, zoning of the bay waters, and
marine pollution prevention and man-
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agement should be formulated 1o ensure
the sustamability of the bay's marine
fisheries resources, provide better eco-
nomic oppartunities to the coastal {ish-
g comimu nities, and minimize resource
use conflicts and marine pollution.

Land Use Conflicts and Zoning

Althouglh there are various re-
gional, provincial, and municipal Jand
use plans for Batangas, including zone
plans, there is no systematic assessment
of these plans to determine the exwent
of area overlap, incompatibility, and
complementarity.  lo the municipality
of Malini, tor mstance, aboul ane-third
of the coastal area at the south-south-
western portion facing, Batangas Bay is
sel aside as tourism zone, while bwo-
thirds of ils coastal strip located at the
woestern side is devoted to industrial use,
This is clearly an incompatible alloca-
lion as the siting of industrics near re-
sarts could lead to poor water quality
due to pollulion from these industries,

Most of the zone plans are very
seneralized and do not provide ad-
cquate geographical information on the
zones (e, exact boundaries), including
the criteria used m zoning.  Also, the
data used in the zone maps are outdated
and do oot reflect actual ground situa-
tion. Thus, overlap and incompatibil-
ity of use ocour, especially where zone
boundaries are fuzzy and not well-de-
lined as well as 1 areas where there
were land conversion. Subzoning
within a zone is absent and thus, 4 mix
of uses typically occurs; for instance,
residential, commercial, and industrial
establishments, even agriculture, can be
found within a supposedly defined in-
dustrial zone,

Aside from incompatible land
use, there is the issue of land conversion.
In the upland areas and interior municit-



palitics of the lm‘j,I region, 1o decreas-
ing area of {forestland can be altributed
to modilication and conversion.  The
decrease in the ngiﬂuli'ural Ared is 1'}-';\}i-—
cally due to conversion to settlements,
commercial and indusirial areas. Cer-
tainly, the decreasing aquaculture arcas
i Batangas City can be attributed in
part o conversion, which was probably
hastened by pollution of waterways
bronm nea rbj_.' settlements and enterprises.
Land conversion, especially in the
coastal areas and urban centers, is prob-
ably extensive although no quantitative
assessment has been made at this point.
As land prices in Batangas are soaring,
especially for residential. commercial,
and industrial purposes, conversion —
either by selling and/or leasing the lot
parcels to an investor or directly by the
lol owwners — is o lucralive investiment,
While there are regulations about land
conversion, enforcement and monikor-
ing are problematic. With proper zon-
iy, indiscriminate land conversion can
be controlled.  Alsa, 2onINg must RIS
made withm the context of multiuser
and i1‘|!1‘13‘-;|'.‘|||w F)L‘I'H‘l']vx_‘fih‘{" tor red oo
[and vse conflicts.

Mining and Quarrying

Mining in the region is stll rela-
tively underdeveloped. Except for quar-
1'}-’1’115 limestone as raw maternals i co-
ment manuifaclure, mosl mintng, tirms
were indo are mianing and beach/ river
quarrving. Mining — either open pit ar
underground = is ighly pollulive in
terms of mine tailings and chemicals
used i extraction. I the coaslal arcas
and alang river systems, mming and
quarrying coniribute to sedimentation
and mcreased water turbidity. Mining,
and quarrving are under the jurisdic-
tion of the regional office of DENR.
While mining is limiled, quarrving is
extensive, especially for sand and
gravel. These activities are located along,

the river systems and the coasts contrib-
uting to sedimentation.  Mondtoring of
these activities is weak and compliance
by the operators of environmental laws
is poor, Thus, there is a need to address
muonitoring and enforcement lar both
mining and quarryving activities within
an institutional setting, such as techni-
cal manpower development and im-
provement/upgrading ot facilitics for
monitoring and enforcement.

INSTITUTIONAL AND
LEGAL ISS5UES

Poor Land Use Monitoring by
Local Governmoent

For Bavan, San Pascuoal, and
Tingloy, the absence of a clearly defined
land use and zonmg plan has resulled
in their failure to prevent land nse in-
compatibility and conflict in their mu-
nicipalities. [n the case of Batangas City
and Mabini, the mechanism to manitor
changes in land use in their respective
arcas of jurisdiction still has lo be de-
veloped, even as a syslem for monitor-
iy zoning compliance may already be
in place,

Weak Planning Capability of
Local Governmenls

The capability of the provincial
and local government units to under-
take planning for the Batangas Bay
coastal zone is still weak. Maost of the
planning statf do not have the experi-
ence in preparing an integrated coastal
zone plan and need some form of train-
ing and exposure before they will be able
to prepare such plan. Also, there is a
need o improve mapping facilities in
these municipalities which ave very de-
Hcient.

Similarly, most ol the planning



stall ol San Pascual, Bauan, Mabing, and
Tinglay still lack the skills m preparing
land use and zoning plans. They re-
quire on-the-job training on land use
planning and zoning to be able to up-
date and revise their plans.

Noncoverage of Environmental
Concerns in Local Planning

The land use plans of provincial
and coastal municipalities do nol take
into account the implications or impacts
on the bayv's coastal waters and other
coastal natural resources. Thus, their
land use plans do not relate to water
use and do not integrate the coastal
zone management approach, Such nar-
row plamning perspective does not en-
sure the sustainable development of the
bay's coastal resources in general.

Noncoverage of Natural Hazards
and Their Likely Impacts on the
Environment and Economic Develop-
ment in Planning

A large part of the province is
vulnerable to natural hazards given s
proximity to the Taal volcano and sev-
eral faulls. Yet, natural hazards and
their probable impacts on the environ-
ment and economic development have
not been seriously considered in the de-
velopment plans and related plans of
the province and the bay region. Ad-
equate consideration must be given lo
the event of natural hazards to mini-
mize economic losses and safeguard the
population.

Poor Enforcement of Fisheries and
Environmental Laws

In the coastal areas of the bay
region, at the least, fisheries and envi-
ronmental laws have not been effectively
entorced. A case in point is the case-
ment regulations for beaches which
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have not been followed by some resorts,
Structures are built too close to the beach
and coastal waters that they obstruct
free passage and movement along the
coastline.

Another case is the poor en-
forcement ol fisheries laws, such as ile-
gal fishing occurring in municipal wa-
ters. It has been reported that blast fish-
ing, evanide fishing, and use of fine
mesh nets are still being practiced. In
addition, the encroachment of comimer-
cial vessels into the municipal waters is
still prevalent,

Operalion of the Environment and
Natural Resources Office (ENRO)
Below Capacity

The ENRO is tasked to imple-
ment the devolved functions of the
DENR by virtue of the Local Govern-
ment Code. The ENRO staff, under the
provincial govermment, comprised of 27
permanent and seven contractual per-
somnel; and an ENRO afficer has been
appointed.  However, the present staff
have not yel started implementing maost
of the DENE functions develved to
them, due to lack of technical capabil-
ity and the necessary {acilities,

Poor Compliance Monitoring by the
Government Units

Some pollutive firms in the bay
reglon are reportedly able to operate
without full compliance to environ-
menlal standards set by law. Several
firms have no wastewater treatment
facilities;, while others operate below
standards,

Lack or poor maonitoring of in-
dustries by the units of the DENR en-
courages this praclice to continue. The
lack of necessary equipment, facilities,
and technical capability to monitor in-



dustrial pollution has contributed to the
poor monitoring by the regional and
provincial offices of the DENR. These
units asserted that the function of pol-
lution monitoring was recently devolved
to them without the necessary
mirastructural suppaort.

I'oor Coordination Among Line
Agencies of the Government

Al present, there is no single of-
fice coordinating the efforts of line agen-
cies with respect to the protection and
conservation of Batangas Bay and ils
coastal resources. The line agencies are
mandated by law to manage the
Batongas Bay but thev implement their
activities independent of each other.
This leads to noncomplementarity and
duplication ol work in many cases,
lence, government resources are nol
maximized and, in some instances, are
put to waste.

Weak Coordination Among the Local
Governmenl Units

The local governments by virlue
ol the Local Government Code of 1991,
have been empowered to pass ordi-
nances and perform some aof the func-
tions of the national government within
their area of jurisdiction. This arrange-
ment will provide opportunity to the
local government units to do what is best
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{or their arcas of jurisdiction. At present,
there is a weak coordination among,
them, particularly in the shared respon-
sibility of managing the bay within the
framework of integrated management
and sustainable development.

Lack of Effective Organizations of
Coastal Communitics

In general, the coastal com-
munitics of the region are not well-or-
ganized to enable them to address en-
virorunental concerns within the gov-
crnment planning and management
frameworks. The coastal fishermen, oy
example, are poorly organized and have
not participated in any management
planning for Batangas Bay. Moreover,
they are not well-aware of what should
be done to improve their lives, Well-or-
ganized fishing communitlics in
Batangas Bay can assist in the improve-
ment of the marine environment, pri-
marily in the profection of natural fish
habitats, by policing fishing grounds
against illegal practices. As important
stakeholders in the arca, they should be
encouraged to participate in environ-
mental management. Their involvenent
and concerns should be built into the
averall framework for Lhe I'Egiml's 11~
vironmental management, as well as
vlher uscrs,
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Chapter 11.
ENVIRONMENTAL PROGRAMS AND PROJECTS

INTRODUCTION

This chapter summarizes the
environment-related programs and
projecis that cover the bay region. The
objective of this chapter is to getan overall
picture of the significant efforts of national
and local governments and international
donor agencies to address the bay arca's
environmental issues,

INTERNATIONAL
ENVIRONMENTAL
PROGRAM AND PROJECT

The Regianal Programme for the
Prevention and Management of Marine
Polluben i the East Asian Seas (MPP-
EAS) — through its Batangas Bay
Demonstration Project — has been
aperating in the area since 1994, This
UNDP-assisted Regional Programme is
funded by the Global Environment Facility
(GEF) and is being implemented by the
International Maritime Organization
(IMO). The goal of the Programme is to
promote the reduction and proper
management of marine pollution n e
East Asian Seas region, including the
Batangas Bay, on a long-lerm and self-
reliant basis. The Programme will be
implemented until 1998, Therealler, the
local governments are expected to take up
the rein of managing the bay and to
comtinue the Programme’s activities of
reducing and managing marine pollution

NATIONAL ENVIRONMENTAL
PROGRAMS AND PROJECTS

At the natonal lovel, the Industal
Environmental Manapement Project
(IEMP), supervised by the DENR's
Environmental Management Burcau

(EMB), operates projects in the bay region.
The IEMP derives its funds primarily from
the United States Agency for International
Development (USAID). Itstarted in 1992
and willend by 1996. The praject provides
technical assistance to industrial and
agribusiness firms for the prevention of
pollution and other industrial wastes,

Another project, financed by the
LISAID, administered by the EMB, and
covering the bay region, is also
implemented in accordance with RA 6969
(Regulation on lazardous Waste
Disposal).  This project has been
developing guidelines and procedures for
the DENR Department Executive Order
29, which outlines the implementing rules
and regulations for RA 6969, 1t ntends to
pilot-test the guidelines and procedures
among the selected firms i the bay region
for twa years — from 1994 to 1995,

A third project, implemented by
the EMB which also covered part of the
bay region, is the Urban Environmental
and Solid Waste Management Study. This
study developed solid waste management
plans for three cities, including Batangas
City and its adjacent arcas, It sourced its
funds from a Japanese grant administered
by the World Bank. The completed study
was conducted from 1993 to 1995,

I'ROVINCIAL ENVIRONMENTAL
PROGRAMS AND PROJECTS

There are also environmental
projects at the provincial level which cover
parts of the bay region. These projects have
been implemented by the local offices of
the DENE, PENRO, and CENRO (Ser Table
HT)
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Table 11.1.

International and national emrirn

Present Status

solic Wasle Management
Study

in selecled clies

Batangas Cily
and adjacent

areas

Program/Project Title Pragram/Praject Description Implementing Time Frame Areas of Source of
Agency Coverage Funding
1. Internauonal Level
d, Regional Programme for the Frogramme for lhe Fravertbon and MO Cngoing 1994.1208 East Asian GEFIUNCP
Frewention and Managemenl | Management cf Mzarine Falluticr i Region
of Pollution in the East Asian | Easl Asian Seas
Seas
a.1 Batangas Bay Project for the Preventicn and 1518 Cngaing 1994-1955 Bataroas Bay EEFIUNCP
Demaonsiration Project Management ¢f Marne Follugic i Region
Balangas Bay Tom _and-based
SOUTCEs )
2 Natignal Level
a Induslrial Environmental Project cromoling solluticn reduction | EMB Cingoing 18521956 Includes LAl
tanagement Frojec in he industrial secion Eatangas Bay
Regicn
b Imglementalion of RA 6985 Frojec! developing and pilcling | EMB Jngaing 12041095 Includes LSAID
| specilic guide'ines and procedures Batangas Bay
for DEMR Dep Exec Order 29, he Reqgicn
implemenling rules and rsgulaliors
for RA 5969
e, Urban Environmental ang Study on solid waste manage el EME Completed 1553-1005 Incluzes Japanase grant

lurds admiris-
lered cy the
Worlz Eank




In 1995, live provincial programs
amd projects were operational in some
areas of the bay region. Three of these
were administered by the CENRO, one
by the PENRO, and one by both. The
tatal budget of the projects for one year
amounted to about a third of a million
pesos, financed by the national govern-
ment. However, none of the projects
dealt with the marine environment di-
rectly as the focus was land-based con-
cerns, like forestry.

CITY AND TOWN
ENVIRONMENTAL
AMND PROJECTS

PFROGRAMS

In Batangas City, two environ-
mental programs — the solid waste man-
agement and the clean-and-green pro-
prams—are currently in operation. In
1995 alone, the tatal allocated bud gt
for these programs amounted to muore
than 1221 million. In addition, a project
on the relocation of the current
dumpsite to a new one was proposed,
with an estimated total cost of 2172
millivn.

In Banan, the solid waste man-
agement and {he clean-and-green pro-
grams are also being implemented. In
1994, the total budget tor these was hall
a million pesos. Also, other projects
were propased that included hiring of
a pellution cantrol afficer, reforestation,
and information dissemination, witly the
total cost estimated at PO.Y5 million,

Flsewhere in San Pascual, two
environmentally-related projects are
being proposed — the purchase of an
incinerator and the acquisition of a
dump site. These projects will cost a
total of £2.2 million,

REVENUES FROM
ENVIRONMENTALLY - RELATEID
PROGRAMS AND P'ROJECTS
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The environmentally-related
programs and projects at the interna-
tional, national, and provincial levels
that apply to the bay region are service-
oriented and, are generally, notincome-
generaling, However, a component of
the MPPP-EAS on sustainable financing,
does look at the long-term sustainability
ol marine pollution activities, with the
aim of generaling funds through their
operations. The programs on solid
waste management in Batangas Cily
and Bauan are generating income for
the local governments. [ was reported
that in Batangas City, a total of

233,275 trom garbage fees were gen-
erated in 1994; while in Bauan, it was
12535,915. The tunds allocated by
Batangas City is considerably bigper
than the funds it generated {rom gar-
bage collection fees (See Table 11.2).

SLMMARY

lhere are already programs and
projecis initiated by various agencies in
the bay region that relate to environ-
mental management. The MPP-EAS, in
particular, focuses on the bay region’s
marine pollution issues within the con-
text of integrated coastal management.
Likewise, three projects at the national
level deal witly the reduction of indus-
trial and solid wastes that have direct
implications on the water quality of the
bay, While the projects at the provin-
cial level deal with forestry, these have
mdirect bearing on marine pollution in
so lar as soil erosion and sedimentation
are concerned. At the municipal level
where pollution is a mare urgent prob-
lem, the local governments have been
implementing projects on solid waste
management, in addition to comple-
menting the activities of the regional of-
fices of the DENEK, While some munici-
pal projects are income-generating, such
as garbage collection, a more efficient
and systematic approach needs to be
done in order to male them sustamable.
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Table 11,2. Environmental programs and projects of munici

alities in the Batangas Bay

Project Project Implementing Present Time Budget Source of
Title Description Agency Status Frame Allecation (R} Funding
1. Batangas City
4. Sohd Waste Manzgemenl! Maintenance of garbage City Govemment Ungoing Continuing 15,000,000¢ Local
Garbage Disposal Program collecting equipment Activity
Garbage collection
Upgrading of presen
dumpsite
. Clean ana Green FrogramiTres Beautification campaign City Governmenl Ongoing Conlinuing 8,230,380 Local
Planting Greening of Balangas City Activity
¢, Acquisilion of Wew Dumpsite Dumpsite relocation City Government Proposed Mo Date 172,300,000 Local
2 Bauan
a. Soliz Waste Management! Clean Mainlenance ol gartags Municipal Governmenl Ongoing Continuing 517 823 Local
and Green Frograms collecting equipment Aclivily
Zarbage collection
' tantenance of dumpsile
Clean and green project
b. Information Crve!Pallulion Control Information dissemina- Municical Government | Proposed 1893-1937 200,000 Unigentified
Project tigniraining
¢ Save lhe Environment Projecl Reforestationftree planting | 'unicipal Government | Proposed 19893-1957 400,000 Unidenliied
d. Hiring of FPaliution Control Office: Barsannel i Municipal Government Proposed 1993-1987 150,000 Linidentified
3 San Pascual B
& Purchase of Incinerator For solic waste dispesal Municipal Governmen! Proposed 1995 1,000,060 Localtalional
b Purchase of Dumging Area For solid wasle disposal Municipal Government Proposed 18995 1,200,000 LocalMational







Chapter 12.
SYNTHESIS AND PROPOSED I’LANS OF ACTION

SYNTIIESIS

The environmental situation in
the Batangas Bay Region presents many
challenges that demand intensified
management effort for its improvement
and protection. These challenges are
primarily man-made interventions
that encompass a wide area from the
upland watershed to the coastal areas,
requiring a cross-sectoral approach in
1ma I‘Lﬂgﬁ ment.

The bay region exhibits rapid
population growth that is inclined Lo
grow even faster than the planned
economic development. This develop-
ment tends to trigger a host of social,
economic, and environmental problems,
both land- and sea-based, A major focus
of the environmental profile of the bay
region is on marine pollution, arising,
largely from land-based sources.
Increasing population and economic
development pressures will exacerbate
many of the environmental issues
affecting the bay region, unless concrete
actions are taken and implemented
properly.

Management issues, identified in
Chapter 10 of this profile, need to be
addressed through the concerted efforts
of all stakeholders — residents, private
sector, and the government. The
water quality of the Batangas Bay is
relatively good at the current level of
industrialization, urban development,
and population growth. Enough
examples of polluted water bodies, like
the Manila Bay, lligan Bay, and Laguna
Lake, provide good case studies of
what went wrong with respect to
environmental management amidst
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economic development. Certainly, there
are lessons to be gleaned from these areas
which the stakeholders of the bay region
can utilize to reduce and manage marine
pollution and ensure the sustainable
development of the bay region,

PROMOISED PLANS OF ACTION

An indispensable initial step for
the development of action programs to
address any problem is to adequately
understand the nature and magnitude of
the problem at hand. This environ-
mental profile has achieved extensive
mileage in that direction by identifying
the different environmental problems
and issues in the bay arca, especially
those related to marine pollution,
including data gaps.

The bay region’s environmental
profiling is the first step in the planning
process under the integrated coastal
management approach. Succeeding
activities should be conducted to achieve
sustainable development in the area and
its bay.

In brief, the following are the
recommended activities for fulure
planning;:

a, continuous gathering of data
and updating of the environ-
mental profile;

b. conduct of a long-term strategic
environmental management
plan for the bay region;

¢. preparationand implementation
of short- and medium-term
environmental management



plans for the bay region; and

establishment of an environ-
mental management program
that addresses the management
1ssues identified in the profile,

d,

The current profile is useful only
within the limits of the mformation it
provides. Thus, profile updating must
be a continuing activity. Additional data
should be gathered from other secondary
sources not presently available o
through the conduct of new rescarch
sludies related 1o the data gaps
mentioned in the profile. The new
findings can then be used to reinforce or
madify current findings,

Aside trom profile updating and
additional data gathering, the job of
protecting the environment of the region
and the Batangas Bay itselt is a task that
requires at least a strategic plan {or
environmental management. This plan
should be of a long-term nature and acts
as the puiding document for subsequent
short-term environmental managemeint
for the area.

The strategic plan for the region
must have, as a primary goal, the
pursuance of a development approach
that renders cconomic goals and envi-
ronmental protection compatible with
cach other. Furthermore, the plan must
e Lhe handiwork not only ol a
multidisciplinary group of experts but
also ol representatlives of the various
stakeholders in the bay region — the
government, private sector, and com-

munities includmyg the environmental
NGOs.

Given  their expertise and
familiarity with the region, the local
government planners must take active
and leading roles in the {formulation of
Lhis strategic plan, Under the MPP-EAS,
specilic activities addressing various
issues alfecting Lhe bay region ranging
from baseline survey, monitoring, and to
capacity-building, have been formulated.
e strategic plan should incorporate
these activities where the issues
tdendified by the profile are addressed
while new ones will be developed.

To complement the profile and
strategic plan, an environmental
management program must be sel up
immediately in the region to address
specific management issues identified in
the pretile. For instance, the problen of
salid waste management must be
addressed by developing and implemen-
ting specific action plans for the
appropriate control, transport, and
disposal uf wasles from land- and sea-
based sources. The lack of an insti-
{utional mechanism for the environ-
mental management of the bay region
can be addressed by establishing an
appropriate institutional arrangement,
considering  existing  set-up  and
legislation. To be effective, a public
awareness program should also be
instituted to enhance better appreciation
of the actions being implemented to
address the management issues affecting
the bay region,



Appendix

LIST OF ENVIRONMENTAL DATA GAPS

The following data gaps are listed

to aid future rescarch and profile
updating in the provinee of Balangas and
its bay region:

ON NATURAL ENDOWMENTS

(%]

Data and maps on the exact location
of faults (especially the active ones)
and their current conditions in and
arcound the Batangas Bay Region
and to approximate the risks
associated with the faults.

Historical data on the occurrence
and intensities of carthquakes and
other natural in
Batangas Bay Region to assess
potential mmipacts given current
conditions and future development.

harsards {he

Data on disaster management
programs and the degree of
awareness of the pepulation-
related to the natural hazards in
the Batangas Bay Region to assess
the readiness and capability of the
lacal government units to respond
in the event of natural disasters,

Data on the incorporation into the
development plans of the Balangas
Bay Region’s natural hazard
contin-gency planning and pre-
paredness to assess the sensitivity
af plans to risks associated wilh
natural disasters, which are
hindrance to coononic
development,

Data on the climate, temperature,
and wind canditions in the interior

123

o

10,

11.

areas of the Batangas Bay Region
to complement those of Batangas
City, which primarily represents
only the conditions for coastal
areas.

Data on the circulation patterns of
the whole Batangas Bay and its
adjacent waters to enhance available
current measurement data and
circulation models which focus only
on the sectians of Batangas Bay,
especially those fronting the
praposed infrastructure projects.

Fecent data and maps on the actual
hectarage and location of forest
reserves in the Batangas Bay Region
to provide an accurate estimate of
its actual forest location and cover.

Data on the types of flora and fauna
existing in the farest arcas of the
Batangas Bay Region to gauge the
level of brodiversity.

Data on the number of squatters
living in upland and critical areas
and their household practices to
assess their socioeconomic impacts
in these areas.

Data and maps on the estimated
volume and actual location of
mineral reserves in the Batangas
Bay Region lo estimate Lhe teial
economic potential of mineral
resources in the area,

Data and maps on the location of
archaelogical sites, if any, in the land
and water areas of the Batangas



13,

14.

O
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Bay Region to provide information
anrt the historical value of certain
areas.

Data on the estimated stock of fish
and other aquatic species in
Batangas Bay to asscss marine
biodiversity and improve assess-
ment of the bay’s economic poten-
tial.

Data and maps en the coral reels
in Mabini, Tingloy, and other areas
in the Batangas Bay Region to
complement the coral reef data for
Mapavonyg Point, Batangas City,
and Sombrero Island,

Data and maps on the number and
location of man-made structures
under the waters of Batanpas Bay
to ascertain the contribution of
these structures to the bay’s marine
resOUTCRS,

LANTD USE PATTERNS

Recent data and information an
actual and proposed land use plans,
cspecially for the coastal munici-
palities of the Batangas Bay region,
useful for the environmental man-
agement and planning,

Inventory of new land development
projects, such as infrastructure,
housing, ete., useful for environ-
mental management and planning,.

Data on manpower, facililics, and
ather resource capabilities of the
ports and harbors in Batangas Bay,
especially with regard to conbrol-
ling wastes and marine pallution in
the area and containing sea-based
pollution.

Data on the amount of waste-pro-

ducing activities {c.g., vending al

144

wm

ON

[

stalls and other food service stores,
in the individual harbors and ports
in Batangas Bay) to determine the
poleniial of ports and harbors to
contribute to marine pollution,

Data on the average rate of pollu-
tion discharge by cars in the
Batangas Bay region and, together
with the number of cars registered,
to provide information on the level
of air pullution from vehicular traf-
fic for which future projections can
be made.

Data on the spatial distribution of
populaton by barangay and along
major road arferies and critical ar-
eas associated with industrial devel-
opment, natural hazard zones, and
nonbuilt-up areas.

Economic valuation of the physical
impacts of air pollution {industries,
vehicles, and ships) on the affected
sectors, to eslimate the total IMOIeyY
value of air polhrtion damage.

WATER-USE PATTERNS

Time-series data on the actual vol-

ume of fish caught in Batangas Bay
to replace current dala on fish
landed in the coastal areas of the
hay and to include fish caught out-
side the bay.

Time-series data on the number/
type of fishing families, boats, gear,
and other related variables in
Batangas Bay, {o estimate the fish-
ing efforts in the area over time.

Data on changes in fish stock esti-
mates over time in Batangas Bay
which, 1'0get|'|er with other data,
will determine the maximum sus-
tainable vields of fishing operation
i the area,
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10,

Data on the prices of particular fish
species and fisherfolk labor in the
Batangas Bay area which, together
with other data, can be used to es-
Limate the maximum economic
vields of fishing operation in the
Area.

Data and maps on the actual loca-
tion of aquaculture farms, their
sizes, and other physical features,
to estimate the actual pellutive im-
pacts of farms on coastal waters
and vice versa.

[tata on the volume of passengers
and cargo of ships passing the
Batangas Bay to assess Lthe poten-
tial contribution of ships to marine
pollution.

Data on the actual number, ton-
nage, and physical characteristics
of vessels using private ports in
Batangas Bay and the type, weight,
and value of their cargo which,
added to the data for the port of
RHatangas, will provide an actual
measure of maritime tratfic in the
bay and the associated risks.

Data on the number, tonnage, and
physical characteristics of tankers
and the volume of oil they carry
that are criticial in the determina-
tion of risks associated with the oil-
based industries in the area,

Data on the occupancy rates, fee
rates, arigin of visitors, and other
related information on beach re-
sorts that will give information on
the recreation value attached by the
population to Batangas Bay.

[Data on the economic value of tour-
ist resorts, especially ts-a-vrs alter-
native uses (such as housing, com-

OMN

merce, or industry), to assess the
best economic use of resort areas.

THE ECONOMIC SECTOR

latal agricultural production, in-
come, employment, capitalization
and taxes collected hj..-' Ly pre of Crop
and livestock which, together with
provincial level data, will assess the
sector’s importance to the provin-
cial cconomy,

Mumber and value of environment-
related projects sponsored by pri-
vate firms in the agriculture sector,
it any, to determine their relative
cantribution to environmental pro-
tection and enhancement of agri-
culture,

Data on the rate of chemical use per
unit crop and livestock, {by cheni-
cal type and by type of crop and
livestock) which, together with the
production data, provide the est-
mated volume of agricultural
chemical use in the Batangas Bay
REegion,

Dala on technical and financial as-
pects of waste management and
control methods, if any, used by
livestock and poultry operators, to
measure the amount of pollutive
wastes draining into water bodies,
the amount recyeled for productive
purposes (e.g., arganic fertilizer {for
farms), and the marginal profit or
cost that can be attributed to waste
containmient methods.

Data on the damage-response func-
tions of affected sectors (such as
farmers and fisherfolk) to chemical
use in agriculture, to estimate its
physical impacts on the affected
sectors,
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Economic valuation of the physical
impacts of chemical use in agricul-
ture on other sectors, to estimate the
total money value of the damage,

Total industrial production, income,
employment, capitalization, and
amount of taxes collected in the
Batangas Bay Region which, to-
gether with provincial-level data,
will pauge the sector’'s importance
o the provincial cconomy,

The number and value of environ-
ment-related projects sponsored by
private industrial firms, if anv, to
determine their relative contribu-
Lion to environmental pmiectjun
and enhancement of industry

Drata on the actual types and rates
of pollutive discharges at the indus-
trial firm level, e.g., pollution coef-
ficient per unit of outpul, 1o esti-
mate their total pollutive capacity.

Data on 1he technical and financial
aspects of waste management and
control methads, if any, practiced
by finms, to measure the intensity
and costs of environmentally-sound
practices among firms.

Data on the damage-response func-
tions of affected sectors to pollutive
discharges from firms, to estimate
the physical impacts of industrial
pollution,

Economic valuation of the physical
impacts on the atfected sectors of
industrial pollution, to estimate the
damage’s total money value,

Total production, income, employ-
ment, capitalization, and taxes col-
lected from commercial establish-
ments (e.g., fasttood chains, whole-
sale and retail trading companies)
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in the Batangas Bay Region, to de-
termine the sector’s relative impor-
tance to the provincial economy,

The number and value of environ-
meni-related projects sponsored by
the commercial establishments to
measure the sector's relative contri-
bution to environmental protection,

Data on the volume of selid and
other wastes produced by commer-
cial establishments, to provide an
estimate of their tolal pollutive ca-
paciy.

FHE STATE OF MARINE
LUTLON

Maps on the actual location of crop
and livestock agriculture, in relation
to the river systems and the
Batangas Bav, to provide intorma-
tion on the potential impact of ac-
tvities on marine walers,

Maps on the actual location of in-
dustrial firms, in relation W rivers
and the Batangas Bay, to assess the
potential impact of industrial firms
o1 marine waters,

Data on the damage-response func-
tions of the marine waters to the
pollutive waste discharges of agri-
cultural and industrial activities, to
cstimate the physical impacts of pol-
lution {rom operations.

Iconomic valuation of the physical
impacts of pollution caused by ag-
ricultural and industrial activities to
the marine waters, to estimate the
damage’s total money value.

Data on the volume and composi-
tion of wastes produced by hospi-
tals in the Batangas Bay Region, to



aid in the assessment of hospital-
generated wastes,

6. Data and maps on the Jocation of
hospitals, especially ws-i-vis water
badies to provide information an
waste flows into the water bodies.

Data on the methods of waste dis-
posal practiced by hospitals, to de-
termine health impacts.

-

H.  Data on the amount and compaosi-
ton of solid and other wastes pro-
duced by public markets in the
Batangas Bay Reglon, to assess mar-
ket-generated wastes,

9. Data and maps of the localion ot
public markets, especially iys-a-vrs
water bodies, to provide informa-
tion on market wasles flowing inlo
water bodies,

10, Data an the methods of waste-dis-
posal practices of public markels, 1o
determine if there are harmiul ef-
fects to the public.

11. Data and maps on the actual loca-
tion and area coverage of squatter
colonies, especially in the coastal
areas, to eslimate {he impacts of
squatler areas on marine pollution,

SOCIOECOMNOMIC AND
DEMOGRAPHIC DATA CAl'S

1. Data on population migralion, spe-
cifically between Batangas Prov-
ince and other areas, between the
Batangas Bay Region and other ar-
eas and between the coastal com-
munities of Batangas Bay and other
areas, to provide some indications
on the impacts of mdusirial devel-
opment in the bay region,

2. Number of inhabitants in environ-
ment-sensibve areas, such as forest

o

=1

lands, river banks, ports and har-
bors, and industrial sites, to assess
which sector of the population
tends lo create potential damages
on the environment and which sec-
tor tends to be most vulnerable to
environmental hazards,

Labor torce and employment data
for the Batangas Bay region, espe-
clally all the coastal areas of
Batangas Bay, to reinforce the avail-
able Mabini and San Pascual data.
Also, data for Lhe interior areas will
be needed to ascertain the employ-
ment opportunities of interior
populations.

Data on sectoral employment for
the Batangas Bay region, such as
in tishing and nonagriculture,
needed to analyze the relative ini-
portance ol the sectors to the em-
ployment and economic situation
of the region.

[ncome data for the Batangas Bay
Region by area and by sector as in-
conne hias been known Lo influence
the way people exploit the natural
resources and enviromment sector,
Furthermore, the data on income
will help determine the willingness
of different sectors of the popula-
tion to pay for cnvironmental im-
provement.

Data on teacher-student rabios and
teacher qualilications at different
educational levels in the Batangas
Bay Region and data on the expo-
sure of students and teachers to
environ-mental education, to mea-
sure the institutional capability of
the educational system to increase
the level of awareness on issues re-
lated to the environment.

Data on the personnel capability of



the sector to meet the health needs
of the population and on morbidity
or mortality rates related to the ex-
posure to contaminated enviromn-
ment (e.g., drinking water), to de-
termine the extent of pollution ef-
fects on human health.

Recent data (after 1990} on house-
hold practices, particularly on the
coastal barangays along Batangas
Bay, which can be used to estimate
the impacts of houschold practices
on the bay's environment.

Time-series data on socioeconomic

and demographic variables, other

than population, that will give in-
formation on the changes over time
of the variables and their impacts
on the environment.

INSTITUTIONAL AND
ORGANIZATIONAL DATA GATPS

Data and information on the envi-
ronmental NGOs and community
organization activities in the
Batangas Bay Region, including
data on their activities and areas of
operation, to ascertain the intensity
of activities of private sector groups
and their contributions to environ-
mental protection and manage-
ment.

Data on the maritime command
arganization within the various
regulatory/enforcement agencies,
like the Philippine National Police,
Marina, and Philippine Coast
Guard, including funchons, num-
ber of personnel, and activities in
the Batangas Bay area to ascertain
the level of participation in the pro-
tection of the coastal environment,

Data on the actual technical and
management capabilities of both
public institutions and private sec-
tor firms and organizations to com-
bat marine pollution {including sta-
tistics on monitoring stations, envi-
ronmental trainings conducted,
and other relevant information), to
evaluate such capability to monitor
and combat pollution.

Data on the financial mechanisms
of the public and private sectors for
environmental protection, to ascer-
tain the sustainability of the envi-
ronmental protection activities in
the Batangas Bay Region.

OM DEVELOPMENT PLANS

Development plans for all the
towns, especially those located in
the coastal areas of the Batangas
Bay Region, including Tingloy and
Mabini, to complement already
available plans for Batangas City,
Bauan, and San Pascual.

Flow charts indicating the planning
processes at the national, regional,
provincial, and municipal levels of
government, to complement the tex-
tual presentation done in this pro-
file,

ON ENVIRONMENTAL PRO-
GRAMS AND PROJECTS

1.

Data on the total and annual fund-
ing supports for ongomg and pro-
posed international, national, and
local programs and projects in the
Batangas Bay Region, to estimate
the total financial investment for
environmental improvement in the
area.
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