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. Introduction

The Strengthening Urban Resilience for Growth with Equity (SURGE) Project is an award of the
U.S. Agency for International Development (USAID) to the International City/County Management
Association (ICMA). The SURGE Project supports the USAID/Philippines’ Cities Development
Initiative (CDI) by supporting the Philippines to shift to a sustained and more inclusive growth
trajectory at par with other high-performing emerging economies. The SURGE Project has three
objectives: (1) improve local capacity in inclusive and resilient urban development; (2) improve
environment for local economic development; and (3) expand economic connectivity and access
between urban and rural areas.

USAID supports eight partner cities included in the CDI, which are being provided with support
following a “whole-of-mission” approach in which all other USAID projects are encouraged to
converge for an integrated delivery of assistance. These cities are Batangas, Legazpi and Puerto
Princesa in Luzon, lloilo and Tagbilaran in the Visayas, and Cagayan de Oro, General Santos
and Zamboanga in Mindanao.

The SURGE Project provides technical assistance to CDI cities aimed at improving access to
sustainable and resilient water and sanitation services. Technical assistance includes capacity
development, policy support, pre-feasibility studies, water safety planning, non-revenue water
(NRW) assessments, hydraulic modeling, and water supply system concept designing,
Geographic Information System (GIS) mapping, and database establishment, review of funding
options, geo-resistivity surveys’, sanitation services, water demand management (WDM) and
now the preparation of a comprehensive Water Security Master for Zamboanga City. This
intervention of the SURGE Project is aligned and consistent with the Water Demand Management
(WDM) program of the city and with the national government’s key reform agenda provided in the
Philippine Water Supply and Sanitation Master Plan (PWSSMP) to help achieve universal access
to water and sanitation by 2030.

The reliance on surface water as the primary water supply means that changes in weather
patterns and hydrological systems due to climate change could lead to severe disruptions in water
resource availability. Extended warm weather, brought about by the EI Nifio phenomenon, triggers
more water use and heightens the extraction of water, which changes the operational patterns of
water delivery resulting in water scarcity and insecurity. The occurrence of prolonged drought
upsets the balance between water supply and demand, significantly increasing the vulnerability
of local governments and water districts resulting in damaging impacts, especially for customers
and end-users.

Zamboanga City, a major urban center in the western part of Mindanao, has been experiencing
climate-related disasters in recent years, including tropical cyclones, extreme rainfall, and
drought. For instance, drought in Zamboanga City, triggered by a strong El Nifio in 2015 to 2016,
caused reservoirs to empty, exacerbating the loss of livelihood for local and regional farmers2. In
2017, the City also experienced heavy rains, strong winds and storm surge that resulted in more
than 12,000 people (2,448 families) from 12 barangays being displaced due to flooding3. This
incident also caused the Pasonanca Dam to reach a “critical” level, threatening downstream

' Use as basis in the identification of location of new water source development projects for the expansion of existing
water services

2Falcatan, R. (2015, April 2). Zamboanga City under state of calamity due to drought.

3Davies, R. (2017, October 18). Philippines - 12,000 Displaced by Floods in Zamboanga.
http://floodlist.com/asia/philippines-zamboanga-floods-october-2017.
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communities with a severe flooding threat. Future impacts such as these will increase as climate
change impacts become more profound, impacting the growing population of Zamboanga City.
Climate change will increase the exposure and water resource vulnerability of both the city and
its constituents. This becomes a challenge not only for the local government unit (LGU) of
Zamboanga City but particularly for the Zamboanga City Water District (ZCWD), which is the main
water service provider.

Water security is more than just providing access to water supply and sanitation. It is also about
having sufficient water and sanitation systems that are resilient and well-built, that reliably and
efficiently provide those services to the public in a cost-effective manner, and that which promote
the efficient use of water by the consuming public*. The preparation of the water Security Master
Plan to improve drought resiliency in Zamboanga City leads to measurable results such as the
number of people with improved access to reliable water as well as reduction in water rationing.
These results provide immediate and long-range benefits of not only current users but future
generations as well. This study yielded related benefits such as improved planning process,
strategic program and policy formulation, well-calibrated development and implementation of
recommended activities toward a more secure water future.

Objectives of the Water Security Master Plan

The main objective of this study is to provide technical assistance to the Zamboanga City LGU
(ZCLGU), ZCWD and other stakeholders in developing a comprehensive Water Security Master
Plan that will serve as basis and guidance for subsequent water and sanitation programs,
projects, and activities, including watershed management given the impacts of climate change.

The Water Security Master Plan focused on the key and essential aspects of economic growth
and development which includes public health, economic growth, environmental sustainability,
political stability, and disaster and risk reduction, as presented in Figure 1.

The outcome of this study is a comprehensive water planning support document, which will benefit
the current and future water users of Zamboanga City. This study will form part of the strategic
plan that will serve as a blueprint for future development of the city.

4 Remarks by Clay Epperson, USAID Deputy Mission Director, Media Forum on Water Security and Climate Change,
08 February 2017. https://www.usaid.gov/philippines/speeches/feb-28-2017-remarks-clay-epperson-deputy-mission-
director-media-forum-water-security.
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Figure 1: Essential Aspects of Economic Growth and Development

Overall Assessment and Planning Approach

The overall assessment and planning approach for this master plan is presented in Figure 2. The
assessment is anchored on an integrated water resources management model built on the Water
Evaluation and Planning (WEAP) system platform, which incorporates all aspects of the water
resource system®. This integrating platform readily accommodates WDM alternatives and the
integration of climate change scenarios.

5 Including source water supply derived from the natural watershed; river networks that bring water to the municipal

infrastructure such as reservoirs and pipes; distribution network including customer water use; and the return of waste
effluent.
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Figure 2: Overall Planning and Assessment Approach

The integration process analyzed the City’s water supply and demand situation under the existing
and planned water supply infrastructure assets, potential gaps between future water demands
and existing water supply under various hydrological risks, particularly drought, and the options
and alternatives needed to meet these gaps. Moreover, the preparation of the Water Security
Master Plan takes stakeholder participation and engagement as part of the whole master planning
process by embedding in at the core of the various activities.



Il. The Study Area

This section describes the study area in terms of geographical location, physical features,
economy, and socio-economic conditions. It also presents the existing and future growth
potentials of the area.

Physical Features

Location and Administrative Boundaries

Zamboanga City, with coordinates of hep s ot T S S
6°54'16.433” North and 122°4'35.110” ‘
East, is located in the southwestern-most
section of the Zamboanga Peninsula on
the western part of Mindanao Island. The
city is bounded by the provinces of ;.
Zamboanga del Norte and Zamboanga
Sibugay to the north, and by the Basilan
Island to the south. In terms of bodies of ¢
water, it is bounded on the west by the
Sulu Sea, on the east by the Moro Gulf,
and on the south by the Basilan Strait and
Celebes Sea. The location map is
presented in Figure 3.

gty N‘.%f;;ll.l '!

N

ne AL
Calamibal

N

The City is a first class urban municipality : )

in the province of Zamboanga del Sur. It is i

politically subdivided into 98 barangays. | “ SO Ay s
E 4 2Cpbu City!

Zamboanga City is sheltered and shielded Pusciofrincesa bl P2 i

geographically from typhoons by the 4 s e

mountainous  Basilan Island, Sulu 2} N 7 s mboanga City] V1 Leagayan ob

Pt aal ﬂ{g \ )

el o sMindanad |
fmbradone nf

oLy r-"‘iq“l i , DdvaeCity'

@. ] Cotabrnd aails

ML Er L
A

Archipelago, Palawan Island, and the main
island of Mindanao.

600N
1

. Genera Santosi
Kota Kinabalu % ' -

The City has seven watershed forest SRR olf
reserves with a total area of 56,094 Begawan <
hectares (ha). One of which is the

Safestflag (8nd | cantfiowtars. CC-BY-SA

T T
160N 18° 00N

14ToN

BOTN

00N

Pasonanca Natural Park which was ' o : : : :
officially proclaimed as protected area of the Figure 3: Location of Zamboanga City
National Integrated Protected Areas System

(NIPAS) pursuant to RA 7586. The Sangguniang Panlunsod Resolution No. 566 also identified
other six watersheds namely Ayala, Culianan, Manicahan, Bolong, Curuan, Vitali. The protected
areas under NIPAS are presented in Table 1.



Table 1: Protected Areas in Zamboanga City under NIPAS

Proclamation Core area & Management
Protected area NIPAS category Authorit

Pasonanca
watershed forest Natural Park 17,414 PAMB
reserve

271 Great & Little Sta. Protected Landscape 1877 PAEMB
Cruz Islands and Seascape

2152 Mangrove swamps Protected Landscape ) Interim PAMB
forest reserve and Seascape

Source: Zamboanga City CLUP 2016-2025

The six watersheds in the administrative
boundaries of Zamboanga City are
presented in Figure 4. The largest in
terms of area is the Vitali-Taguite River
Basin covering 28,687 ha of which, 87.76
percent is within Zamboanga City. The |
second largest is the Tumaga River [
Basin with 21,047 ha wherein the
Pasonanca Natural Park is situated.
Ayala watershed is a key source of water
for domestic, agricultural and industrial
uses for Tulungatung and Ayala districts. [
Bolong watershed supplies the irrigation |
needs and fresh water supply for
domestic and livestock use. In addition,
Curuan watershed serves as a source of
water for agriculture, industries, fishpond
and domestic use. Barangays covered [
and the corresponding areas and
percentage distribution are presented in
Table 2.
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Apart from these major river basins,
there are 26 minor watersheds with total
area of 98,445 ha. The areas for these
small watersheds vary from 133 to 4,497 Figure 4: Major River basins within the

ha. Administrative Boundaries of Zamboanga City

Table 2: Area Coverage of Zamboanga City Major Watersheds

Percent within River Basin

Province/City/Barangay Area (ha) (%)
Vitali-Taguite River Basin 28,687 100.00
Zamboanga Del Norte
Sibuco
Lunday 2,813 9.81
Dinulan 471 1.64
Cawit-cawit 113 0.39




Percent within River Basin

Province/City/Barangay Area (ha) (%)

Anongan 76 0.26
Basak 33 0.12
Litawan 2 0.01
Sirawai

Sipawa 3 0.01
Zamboanga City

Calabasa 1,663 5.80
Curuan 1,399 4.88
Latuan (Curuan) 378 1.32
Limaong 1,648 5.74
Mangusu 1,164 4.06
Muti 483 1.68
Sibulao (Caruan) 4,132 14.40
Tagasilay 1,347 4.70
Tictapul 331 1.15
Tigbalabag 552 1.92
Unclaimed Area under Jurisdiction of Zamboanga City 3,334 11.62
Vitali 8,745 30.48
Tumaga River Basin 21,047 100.00
Zamboanga City

Arena Blanco 35 0.17
Baluno 54 0.26
Boalan 806 3.83
Bunguiao 2 0.01
Cabatangan 4 0.02
Culianan 55 0.26
Divisoria 393 1.87
Dulian (Upper Pasonanca) 234 1.11
Guiwan 141 0.67
Lanzones 111 0.53
Lumayang 741 3.52
Lumbangan 490 2.33
Lunzuran 384 1.82
Mampang 510 242
Mercedes 468 2.22
Pasobolong 303 1.44
Pasonanca 1,132 5.38
Pasonanca Natural Park 9,657 45.88
Putik 325 1.54
Salaan 1,941 9.22
Santa Maria 78 0.37
Talon-talon 135 0.64
Tetuan 51 0.24




Percent within River Basin

Province/City/Barangay Area (ha) (%)

Tolosa 1,963 9.33
Tugbungan 282 1.34
Tumaga 294 1.40
Zambowood 458 2.18
Curuan River Basin 8,785 100.00
Zamboanga City

Buenavista 1,095 12.46
Calabasa 1,420 16.16
Curuan 3,463 39.42
Dulian (Upper Bunguiao) 658 7.49
Latuan (Curuan) 993 11.30
Muti 460 5.24
Quiniput 77 0.88
Tagasilay 1 0.01
Unclaimed Area under Jurisdiction of Zamboanga City 618 7.03
Bolong River Basin 6,767 100.00
Zamboanga City

Bolong 650 9.61
Bunguiao 4,098 60.56
Dulian (Upper Bunguiao) 1,765 26.08
Lamisahan 11 0.16
Lubigan 166 2.45
Sangali 77 1.14
Manicahan River Basin 5,698 100.00
Zamboanga City

Bunguiao 2,189 38.42
Dulian (Upper Bunguiao) 108 1.90
Lamisahan 857 15.04
Lapakan 513 9.00
Manicahan 166 2.91
Pasonanca Natural Park 800 14.04
Tolosa 830 14.57
Unclaimed Area under Jurisdiction of Zamboanga City 129 2.26
Victoria 106 1.86
Ayala River Basin 3,559 100.00
Zamboanga City

Ayala 112 3.15
Baluno 1,762 49.51
Cawit 1 0.03
La Paz 1,065 29.92
Pasonanca Natural Park 411 11.55
Tulungatung 208 5.84

Source: Climate Change-Responsive IRBMD Master Plan for the Cluster 7 River Basin



Land Use and Land Cover

Zamboanga City is considered as the third
largest city in the Philippines in terms of land
area. It has a total declared land area of
145,327 ha, with its growth and development

m Forest

m Agriculture
being heavily concentrated along the major ’
urban areas in the southern part of the city. = Water/Fishery
Presented in Figure 5 is the summary of land = Urban Use
use per category while detailed in Table 3 is - Othor Uses

the existing land cover of each watershed.

u Contested
Area

Forest and agriculture areas are the
dominant land covers and uses in the City
Specifically, the Tumaga watershed covers
45 percent of the total area since the majority ) .
of the Pasonanca Natural Park is located in ~ Figure 5: Zamboanga City Land Use Plan
this area.

Table 3: Land Cover of Zamboanga City (in hectares)

Vltall
M

Annual Crop 487.00 1,421.00
Brush/ Shrubs 310.00 | 1 ,467.00 3,308.00 3,478.00 4,004.00 15,072.00 | 27,639.00
Built-up 38.00 7.00 45.00 14.00 | 1,506.00 2.00 | 1,612.00
Closed Forest 538.00 - - 146.00 | 9,377.00 -1 10,061.00
Fishpond - 0.40 234.00 664.00 978.00 | 1,876.00
Grassland 12.00 262.00 | 2,083.00 268.00 628.00 3,355.00 | 6,608.00
Inland Water 0.40 3.00 0.50 - 35.00 168.00 207.00
Mangrove - - 382.00 2.00 133.00 247.00 764.00
Forest

Open Forest 141.00 - 9.00 699.00 25.00 2,356.00 | 3,230.00
Open/ Barren 0.20 4.00 - - - - 4.00
Perennial Crop | 2,519.00 | 4,717.00 | 2,817.00 1,055.00 | 4,253.00 6,021.00 21,382

Source: Approved Land Use Plan 1997-2012, Google Earth, National Mapping and Resource Information Authority
(NAMRIA) Land Classification Maps, NAMRIA Topographic Maps, DENR Cadastral Survey and GIS generated data

Topography

The southwestern most tip of the Zamboanga Peninsula, which stands at approximately 1,360
meters above sea level (masl), exhibits a characteristic domal physiographic expression on
rugged to mountainous terrain toward the highest peak (Mount Nancy). Topography along coastal
plain, alluvial plain, marshland, and floodplains are relatively flat to undulating. Generally, most of
the barangays in Zamboanga City are situated within flat lying coastal zone, alluvial plain, and
marshland. There are also narrow strips of flat lands along the east coast.



A major portion of the city have slopes ranging from 0-8 percent as shown in Table 4. Meanwhile,
undulating to rolling at 8-18 percent slope level has the least area with about 24 percent share.
The highest elevation in the city is the Batorampon Point with an elevation of 1,335 masl.
Presented in Table 4 is the slope level per watershed.

Table 4: Slope Level per watershed in Zamboanga City

——
RS SV SR | 0.3 3.8 ] 818 ] 18-30 ] 3050 | >50
325 589

Ayala 801 793 661 389
Bolong 1,078 | 1,578 | 1,556 | 1,200 868 | 485
Curuan 1,686 | 2,316 | 2,359 | 1,650 709 163
Manicahan 465 | 1,265 | 1,615 | 1,283 769 300
Tumaga 4,523 | 3,930 | 4,492 | 3,933 | 2,840 | 1,328
Vitali-Taquite 4,399 | 5,740 | 6,983 | 6,372 | 4,071 | 1,115

Total (hectares) | 12,376 | 15,418 | 17,806 | 15,231 | 9,918 | 3,780

Source: Climate Change-Responsive IRBMD Master Plan for the Cluster 7 River Basin

Based on the 2016-2025 Comprehensive Land Use Plan (CLUP), the soils in Zamboanga City
are categorized in three groups: (i) residual soil, embracing the undulating and mountainous
portion; (ii) alluvial soil, located in level to nearly level areas which are devoted mainly to
agricultural crop cultivation; and (iii) swamps land, mainly used for fishpond development. Further,
there are seven identified landforms in the City namely:

e Coastal Landscape. The soil texture is clay to silty clay and very deep; the area is flat to
nearly flat with a slope range of 0-3 percent with an elevation of 05 meters (m). It is located
along the northeastern coast of Zamboanga City wherein the area is mostly of lower
alluvial lowlands and small low-lying areas.

e Broad Alluvial Plain. The areas have deep to very deep soil to clayish texture, elevation
is between 510 m and a slope range of 0-3 percent. These are the areas comprising the
valley floors and flood plains of the City.

e Minor Alluvial Plain. The soil in the area is silty loam to clay loam and are moderately
deep, elevation is between 80160 m and slope ranges from 03 percent.

¢ Plain. The soils are silty clay loam and are moderately deep, highest elevation is 10 m
and a slope range of between 0-3 percent. This is within the low-lying areas with fine
sediments mixed with classic materials.

e Hills. These types of area are formed from sedimentary rock formations with soil that are
clay to loam and are moderately deep-to-deep. A large portion of the city occupies this
type of soil and includes areas with a crest below 500 masl. The areas are formed from
sedimentary rock formations.

e Mountain. The area has a land profile of clay soil texture and a moderate depth, elevation
not lower than 500 masl and slope ranges between 18-50 percent.

e Miscellaneous. This landform includes the urban areas and the salt beds.
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Water Resources

The Zamboanga Peninsula has a land area of 1,413,754 ha, 54 percent of which is classified
forest land. This portion is retained as part of public domain mainly for ecological reasons.

There are several river systems emanating from the watershed forest reserves as their head
source consisting of a group of rivers discharging water by way of a common flow or system of
channels into a sea or bay. It usually consists of the main river, primary, secondary and their
tributaries. Table 5 and Figure 6 shows the major river systems emanating from watershed forest
reserves, their respective service areas and outfall.

Table 5: Major River Systems in Zamboanga City

Major River Watershed Service area (Barangay)
System Forest Reserve

Dumalon River Ayala 'I;allsayan, Tu!ungatung Aala, Sulu Sea
ecodo, Cawit
Patalon River Ayala Sulu Sea
Saaz River Ayala Sulu Sea
Tumaga River Pasonanca Pasonanca, Tumaga, Guiwan, Basi_lan
Tugbungan, Talon-talon, Mampang | Strait
Culianan River Culianan Tolosa, Culianan, Zambowood Moro Gulf
Mercedes River Culianan Moro Gulf
Bolong River Bolong Bunguiao, Bolong Moro Gulf
Manicahan River Manicahan Victoria, Manicahan, Lamisahan Moro Gulf
Curuan River Curuan Curuan Moro Gulf
Vitali River Vitali Vitali Moro Gulf
Pasonanca, Sta. Maria Tumaga,
Tumaga River Pasonanca Tetuan, Guiwan Tugbungan,
Zambowood, Mampang

Source: CENRO
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Sources: Esri, HERE, Garmin, [ntermap, incremant oiond
P Corp., GEBC@USGS, FAO, NPS, NRCAN ——
GeoBase, GN, Kadaster NL, Ordnance Survey,

Figure 6: Map of River Systems in Zamboanga City
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Tumaga River. Tumaga River is the main source
of water of Zamboanga City. The river is situated
on the northwest section of Zamboanga City. Itis
bounded by barangays Lunzuran and Putik to the
North/East, Sta. Maria to the west side, Luyahan
to the North, Guiwan and Tetuan to the
South/East. Tumaga River traverses nine
barangays in Zamboanga City. The headwater
starts at Luyahan which outflows in the southern
side of the peninsula in Tugbungan.

As shown in Figure 7, the Tumaga River has a
dendritic drainage pattern in the upstream and
converges into one reach downstream right
before the ZCWD diversion weir. The watershed
of Tumaga River is mostly covered by trees.

Figure 8: Map of Manicahan River

Sources: E increment P Corp. o
BarangFAO NPS, adaster NL, Oggnance Survey y, Esrl

Figure 7: Map of Tumaga River

Manicahan River. The Manicahan River
runs through 26 kilometers (km) stretch from
Bunguiao in the north down to Lapakan,
Lamisan and Manicahan in the southern part
of the city. It covers a portion of the heavily
forested Pasonanca Watershed. Normally, it
has a daily discharge of about 145,000 cubic
meters (m?3). It has a total catchment area of
70.83 square kilometers (km?). (University,
2017)

The Manicahan River (Figure 8) is the prime
source of irrigation for the farmers in the
barangays of Bunguiao, Lapakan, Lamisan,
and Manicahan, as well as the neighboring
barangays of Victoria, Bolong, and Sangali.
It is one of several rivers in Zamboanga City
which have been investigated for potential
hydroelectric power source. Manicahan
River is also one of the highlights of the
Victoria Adventure Park in Victoria,
Zamboanga City.
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Ayala River. Ayala River is located in Ayala,

Zamboanga City approximately 17 km west of the
city proper. The river is about 8 km in length and
approximately 10 m wide. It originates from
Zambales and empties to Sulu Sea. The river
traverses the barangays of Tulungatong and
Ayala.

The river is used for domestic purposes such as
bathing and washing. There are some residential
houses built near the riverbanks. In the upper
portion of the river, some residents have dug
shallow wells within the riverbed and used the
water for drinking. The river is also used for
irrigating rice fields. It has been noted that there
are quarrying activities of sand and gravel in the
river. Any alteration in the quality of the water
could possibly be attributed to domestic wastes,
quarrying activities and agricultural run-off.

Figure 9: Map of Ayala River

Saaz River. Saaz River is located at Sitio San
Ramon, Brgy. Talisayan, about 22.3 km west of
Zamboanga City. The river traverses the
barangays of Pamucutan, Anoling, Talisayan
and San Ramon. The head source of the river
watershed is at Camp Susana. Its length is
approximately 12 km with an average width of 20
m and widens up to 75 m during rainfall and has
average depth of 2 feet (ft). The river has an
average flow rate of 2,408.5 liters per second
(Lps) and empties to Sulu Sea.

Talisayan sz

Saaz River is used for domestic purposes such
ot as bathing and laundry. The upstream portion is
L used for drinking and according to the National
B Irrigation Administration (NIA), a dam was
Figure 10: Map of Saaz River constructed in Brgy. Anoling which taps water
from the river for irrigation purposes. The river
has also been used for sand and gravel
quarrying activities.
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Figure 11: Location of San Roque Bog Lake

Bog Lake. Bog Lake otherwise known as San Roque has a surface area of 82.3 ha located in
the middle of a populated area in the western part of Zamboanga City. The San Roque Bog Lake
Recreation Park is a destination for nature lovers, thrill seekers, adventurers, and others as the
park offers many activities and amenities.

According to the City of Government of Zamboanga CLUP (2016-2025), Bog Lake and
surrounding areas could be developed into tourism, residential, institutional, parks and recreation
zones with appropriate capital investments. Using the lake as a potential water source is
consistent with potential land use with careful and inclusive planning. In order to investigate future
water supplies, Zamboanga City in 2020 considered tapping the lake as water source® with water
from the area sent to a laboratory in Manila to determine its potability (Santiago, 2020).

Groundwater. About 43 percent of the total area are covered by local and less productive
aquifers, 36 percent are comprised of rocks without any known significant groundwater and 21
percent is constituted by ground aquifers described as rocks with limited potential. The area
breakdown per watershed as presented in Table 6.

Table 6: Groundwater Resources

Rocks with limited
Principal River Local and less potential
Basin/ Watershed | productive aquifers (low to moderate

Rocks without any known

significant groundwater

permeability) (largely untested)
Ayala 1,485 357 1,717
Bolong 3,405 2,014 1,347
Curuan 2,881 1,743 4,161
Manicahan 1,572 936 3,190
Tumaga 6,903 4,735 9,409
Vitali-Taguite 5,504 8,411 14,772

6 During the recent consultation, Bog Lake has been considered only as an emergency source of water, particularly
during periods of drought, because of the high cost of treating it.
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Rocks with limited

Principal River Local and less potential IR T O] T0NIT

significant groundwater
(largely untested)

Basin/ Watershed | productive aquifers (low to moderate
permeability)

Minor Watersheds 20,980 2,352 571

Total 42,730 20,548 35,167

Climate i —— =
Zamboanga City is under Type Il based on the e
Modified Coronas Classification” of Climate
System as shown in Figure 12. The Type Il
Climate is characterized by an intermediate type ¢
with no pronounced maximum rain period and
short dry season, lasting from one to three months
only. Areas under this type are only partly
sheltered from the northeast monsoon and trade
winds and are open to the southwest monsoon or
at least to frequent cyclonic storms.

Type Il - No dry season with
- - @ very pronounced rainfal z
from November te April and .g
‘wet during rest of the year H

1wgoN

Type il - Seasons are not

very pronounced; relatively

dry from November 1o April,

wet during rest of the year,

Type IV - Rainfall is more or g
[Jross evenly distrnuted through I

the year

1zgoN

i -

Figure 12: Climate Classification in the Philippines
Rainfall

Rainfall data was taken from the Philippine Atmospheric Geophysical and Astronomical Services
Administration (PAGASA) Synoptic Station located near Zamboanga Airport®. The rainfall data
collected was from year 1980-2015. Figure 13 shows the annual rainfall from 1951-2015. The
highest recorded annual rainfall from the 64-year record is 2,150 millimeters (mm) in 1999, the
lowest recorded was 677 mm in 1997.

The rainfall variation which is the difference in rainfall from the average for the period is also
presented. As shown in the figure, rainfall variation (blue line) is increasing which indicates more
high rainfall events and prolonged drought periods.

7 The Philippine climate zones traditionally were classified from a rain-gauge network, using the Modified Coronas
Classification which uses average monthly rainfall totals to define four climate zones: Types I-IV. (Irenea L. Corporal-
Lodangco, 2017)

8 This is the only rainfall gauging station of PAGASA in Zamboanga City.
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Figure 13: Zamboanga City Annual Rainfall, 1951-2015

Temperature

Figure 14 illustrates the historical temperature in degree Celsius (°C) from 1951-2015 in
Zamboanga City. As presented in the figure the minimum, mean and maximum annual average
temperature have been increasing, also shown is the rate of increase which varies for the three
temperature parameters. The annual average maximum temperature has increased the least at
a rate of 0.016 oC per year, while the annual average minimum temperature has increased at
twice the rate of the average maximum temperature at 0.032 °C per year. As earth’s climate gets
warmer, most of the increased heat energy is absorbed by the oceans, therefore due to the
location of the temperature gauge near the ocean, this data is consistent in showing the highest
rate of increase in temperature occurs during the evening when the main temperature influence
is the ocean.
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Figure 14: Zamboanga City Historical Temperature, 1951-2015

Climate Change and Disaster Risks

Increase in Temperature. The Manila Observatory projected that the climate scenario for years
2011 to 2065 for temperature and precipitation for the City will increase. Prolonged dry season
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weather is said to affect almost the entire city with 12 barangays being identified as drought prone.
Other impacts include drying of communal irrigation, decreased in water production capacity,
increase public health and sanitation issues, as well as bushfire, erosion, and saline intrusion.

Flooding and Landslide. The city center is prone to flooding since it is situated on a low-lying
deltaic and floodplain environment in which elevation is typically below 5 masl. According to the
2010 Mines and Geosciences Bureau (MGB) Landslide and Flood Susceptible Map, at least 77
barangays mostly in coastal and island barangays are highly susceptible to flooding while there
were at least 44 barangays that are highly prone to landslides. Among the barangays largely
affected by flooding are Tumaga, Tolosa, Sibulao (Caruan), Bunguiao and Curuan. The
susceptibility per watershed is presented in Table 7. Economic, agricultural, infrastructure and
social damages as well as displacement of settlements have been caused by flooding and
landslide events.

Table 7: Zamboanga City Flood Susceptibility per River Basin

s : : Susceptibility
Principal River Basin / Watershed _
i Moderate | High | Very High

Ayala 402
Bolong - - 649
Curuan - - 1,505
Manicahan 65 - 508
Tumaga 201 - 3,489
Vitali-Taguite - 28 3,842
Minor Watersheds 362 - 7,272

Total (ha) 629 28 17,667

Source: MGB

Sea Level Rise and Storm Surge. With the annual sea level rise in the Philippines at 12
millimeter per year (mm/yr), Zamboanga City is one of the areas experiencing the residual effects
of the global sea level rise. This mainly affects the 45 coastal and island barangays of the City.
Impacts reported are the massive settlement, livelihood displacement and destruction, water
scarcity, extensive saline intrusion, increased deforestation, and land conversion. On the other
hand, storm surge events are usually worsened by tides and depth of water body relative to the
storm path. It is typically considered a secondary hazard to tropical cyclones. For Zamboanga
City, about 216 ha are highly susceptible while 1,413 ha are moderately susceptible to 2-meter
inundation or Alert Level 1 as presented in Table 8.

Table 8: Zamboanga City Storm Surge Susceptibility to Alert Level 1

Principal River Basin / Watershed Susceptibility

___None | ___Low | Moderate | _High |
3 1

Ayala 3,554 1

Bolong 6,753 4 9 1
Curuan 8,413 37 278 57
Manicahan 5,696 1 1 -
Tumaga 20,830 58 144 16
Vitali-Taguite 28,687 - - -
Minor Watersheds 22,497 286 978 141
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Principal River Basin / Watershed Susceptibility
| None | Low | Moderate | High

Total (ha) 96,430 387 1,413 216

Source: UP-NOAH

Earthquake and Tsunami. The city has experienced moderate to high frequency of earthquake
because of the presence of two major underwater tectonic faults, namely: the Sulu and Cotabato
Trench. Alongside with earthquake due to the movements of tectonic plate, other geologic-related
incidents that could be triggered by earthquakes are liquefaction, landslide, and tsunami.
According to Philippine Institute of Volcanology and Seismology (PHIVOLCS), Zamboanga City
has been identified as one of the tsunami prone areas in the country. The city’s coastal barangays
can be overcome by tsunami from 2-5 km landward. The waves could penetrate up to 5 km inside
the city center inundating almost the entire city’s central business district area. In terms of area,
10,126 ha or 10 percent is susceptible to tsunami. This event can destroy almost all the coastal
settlements along the city’s coastal and riverine areas and most of the business, commercial,
institutional, buildings, and educational establishments around the central business district.

Socio-Economic Characteristics
Demographics

In terms of population, Zamboanga City ranked as the sixth largest city in the Philippines. It has
a total population of 977,234 based on the 2020 Philippine Statistics Authority (PSA) census from
861,234 in 2015. Talon-talon located in an urban area is the most populated barangay with 34,916
residents in 2015. Meanwhile, Pangapuyan, a small island barangay, is the least populated with
only 590 residents.

Its annual population growth rate based on 2010 and 2015 census is 1.26 percent and increased
faster between 2015 to 2020, with 2.50 percent growth; its population density when forest lands
are excluded is 14 persons per hectare. The total number of households in 2015 is 193,970 with
a household size of 4.4.

In terms of watersheds, Tumaga watershed has the most populous area with a total population of
346,729. This is followed by (i) Ayala watershed with 51,660, (ii) Vitali-Taguite watershed with
37,496, (iii) Bolong watershed with 36,741, (iv) Curuan watershed with 21,468, and (v) Manicahan
watershed with 19,991. The rest of the barangays are clumped into minor watershed with a total
population of 347,714. The breakdown of population per barangay is presented in Annex 1.

The estimate of the Regional Development Plan (RDP) is the sustained or increasing population
increased reaching to 3.9 million by 2022 and the population density to 246 per km? from a 226
per km? in 2015. The increase in population, should be complimented with economic growth to
address the constraints of the economy of Zamboanga. If sustained, the direction will most likely
point to decrease of unemployment, underemployment, as well as informal settlement, and urban
sprawl.

Poverty

In reference to the latest CLUP for Zamboanga City, poverty in the city and in the whole of the
Zamboanga Peninsula has four source areas: (i) slow improvement of economic growth, (ii) wide
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income inequality, (iii) weakness of employment generation and, (iv) vulnerability to externalities
i.e., natural or manmade calamities and disasters. These are generally attributed to the
predominance of agriculture and marine fishing economic activities that majority of its population
especially the marginalized and indigent people are involved.

The PSA measures poverty through the Family Income and Expenditure Survey (FIES) every
three years. The report generates a wide array of information including the following:

® Poverty Threshold — minimum income required for a family/individual to meet for basic
food needs

e Poverty Incidence — proportion of families/individuals with per capita income less than
the per capita poverty threshold to the total number of families

® Food Threshold - minimum income for a family/individual to meet the basic food needs
which satisfied the nutritional requirements for economically necessary and socially
desirable physical activities

® Subsistence Incidence - Proportion of families/individuals with per capita
income/expenditure less than the per capita food threshold to the total number of
families/individuals

The Poverty Threshold and Poverty Incidence among Families in Region |X is PhP12,388 for year
2018 which is higher compared to the 2015 data which is PhP11,038. While for Zamboanga del
Sur, the per capita poverty threshold for 2018 is PhP11,829, a little lower compared to the regional
data. The poverty incidence in 2018 is 25.2 percent showing an increase from the 23.2 percent
of 2015. Further, the food threshold in 2018 is PhP8,222 compared to the PhP7,035 of 2015. The
subsistence incidence is 9.8 percent in 2018 against 8.4 percent in 2015.°

When clustered and compared among other provinces, the poverty incidence of Zamboanga del
Sur in 2018 is at “2” (poor) whereas in 2015 the province was clustered under “3” on a scale of
“5”. Figure 15 presents the poverty incidence clusters nationwide comparing 2015 and 2018
results from the FIES.

9 Philippine Statistics Authority. Official Poverty Statistics of the Philippines. First Semester 2018. Available at:
https://psa.gov.ph/sites/default/files/First%20Semester%202018%200fficial%20Poverty%20Statistics_1_0.pdf
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Figure 15: Poverty Incidence Cluster Nationwide (2015 and 2018)

The poverty and subsistence incidence presents a picture that a great number of
families/individuals are unable to have access, due to financial constraints, to necessities
including water resources. For instance, poverty and subsistence constraints may deprive access
to clean drinking water and water for hygienic activities that increases susceptibility to water
related/borne diseases.

PSA also claims that poverty is not exclusively defined by income and expenditure but also by
other indices that captures deprivation or disadvantage on various dimensions. The following
indices are captured as the Multidimensional Poverty Index (MPI).

® Education — captured by information on school attendance and educational
attainment

e Health and Nutrition — captured by information on hunger, food consumption and
health insurance

® Housing, Water and Sanitation — captured by information on assets, toiled, water,
tenure, housing materials and electricity

e Employment — captured by information on underemployment and working children
not in school

Indigenous Peoples

Within the study area are five indigenous peoples (IPs) communities namely: Badjaos, Subanun,
Banguingui, Kolibugan and Yakan. These communities are mostly located in islands and rural
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areas of Zamboanga City, specifically 16 barangays from District 1 and 33 barangays in District
2.10

The Badjaos are a sea-based tribe living on boats and coasts in stilt houses. They are usually
referred to as the “Sea Gypsies” found in the provinces of Tawi-Tawi, Sulu, Basilan and
Zamboanga City. The Badjao’s livelihood are tied to the sea wherein most of them are expert
fishermen, divers and navigators. In Zamboanga City, they are mostly located in Brgy. Sinunuc.

On the other hand, the Subanun (also as Subanon or Subanen) tribe are land-based living in
solitude in deep forest lands. Their seclusion and distance enabled preservation of deep seeded
traditions and culture that for other remain lost and forgotten. The Subanun, much like the Badjaos
are river-dependent however due to tribe settlement issues and competitions were forced to
relocate in internal regions towards the mountainous areas. Adapting, the Subanun tribe
converted to farming in field, cultivating rice crops and nurturing livestock as their livelihood.

The other three indigenous tribes of Banguingui, Kolibugan and Yakan are a mix of both sea,
mangrove and land-based settlement and livelihood.

Health

The City Health Office (CHO) serves the whole 98 barangays in the City. It has 27 medical officers
or doctors, four dentists, 41 nurses, 117 midwives, 35 sanitation inspectors, four nutritionists,
seven laboratory/medical technologists, 70 administrative personnel and the others serve as
assistants.

As per 2015 record of the CHO, there are 13 medical hospitals, of which six are owned by the
government and seven are private. As of year 2015, these hospitals comprise of 210 doctors,
1,007 nurses and 158 midwives. The hospital under the CHO (Cristino Paragas Memorial
Hospital) is in Brgy. Quiniput. It is classified as an infirmary. However, this hospital is intended to
be converted into a primary hospital which provides clinical care and management on the
prevalent disease in the locality.

There are also 16 main health centers within the city, of which 13 functions as lying-in clinics.
Main Health Centers cover mostly preventive, promotive, and curative aspects of health care
services including referrals from Barangay Health Stations.

In 2015, the crude birth rate in the city is 23.11 per 1,000 population, while the crude death rate
is 4.87 per 1,000 population. The top leading causes of morbidity are: (i) acute respiratory
infection; (ii) wounds; (iii) fever; (iv) animal bite; (v) acute gastroenteritis; (vi) skin disease; (vii)
hypertension; (viii) fibromyalgia; (ix) urinary tract infection; and (x) asthma. Among this sickness:
acute gastroenteritis and skin diseases are waterborne diseases. Meanwhile, the top leading
causes of mortality are: (i) myocardial infarction; (ii) pneumonia; (iii) cerebrovascular disease; (iv)
cancer (all types); (v) undetermined cause; (vi) tuberculosis (pulmonary); (vii) diabetes mellitus
Type Il; (viii) sepsis; (ix) congestive heart failure; and (x) chronic obstructive pulmonary disease.

0 The 1st District encompasses the geographic districts of Ayala, Baliwasan, Labuan, Santa Maria, Zamboanga Central
and the southern part of Santa Barbara; the 2nd District covers the rest of the geographic district of Santa Barbara,
along with Curuan, Manicahan, Mercedes, Putik, Tetuan, Vitali and the Island Barangays.
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Education

For school year (SY) 2015-2016, the city has the following number of schools per curricular
activity: 21 purely kindergarten (private), 209 elementary, and 71 secondary schools. The
kindergarten and elementary levels are male dominated while the secondary level is female
dominated for both public and private schools.

As per records of the Commission on Higher Education (CHED) for SY 2015-2016, there are 18
tertiary schools and 34 vocational schools. Female population is more dominant than that of the
males for the enrollees of these schools.

The Senior High School (SHS) Program has been implemented since the SY 2016-2017. There
are 25 DepEd Schools and 37 Non-DepEd schools offering SHS. The programs that are being
offered include Accountancy, Business and Management (ABM), General Academic Strand,
Humanities and Social Sciences, Pre-Baccalaureate Maritime, Science, Technology, Engineering
and Mathematics (STEM), Arts and Design, Sports and Technical-Vocational Livelihood.

Economy

In 2020, Zamboanga Peninsula registered a gross regional domestic product (GRDP) of Php376
million, contributing to 2 percent of the nation’s gross domestic product (GDP). The 2020 value
presented a decelerated growth of -5.2 percent (at constant prices) from a growth of 4.6 percent
in 2019. The contraction is mostly attributed to the decline of most, if not all, industries with other
services (-66.2 percent), accommodation and food service activities (-47.2 percent) and
transportation and storage (-39.5 percent). The drastic decline is related to either permanent or
closure of business due to the Coronavirus 2019 (COVID-19) pandemic. In spite of this, the
services sector continues to drive the economy accounting for 51.5 percent share to the regional
economy with industry (29.2 percent) and the agriculture, forestry and fishing (19.3 percent) as
contributors.

Zamboanga Peninsula’s share to the 9.6 percent economic contraction of the nation’s economy
is -0.1 percent.

Agriculture

The agricultural sector plays a vital role in the development of Zamboanga City economic position.
It accounts for 30 percent of employment for the Philippines and is a major contributor to the
revenues of the local government. Crops, which have been the highest production in terms of
volume and value, are mango, rice, banana, corn and rubber. In terms of area, rice take up the
highest land covering 5,098.4 ha of land while mangoes produce the largest yield per hectare of
land reaching 14.5 metric tons per ha. Agriculture is a source of livelihood for almost 18,000
farmers. Most of the agricultural products are sold locally. The type of farming technology being
utilized is both traditional and modern.

The strong presence of the agriculture sector in Zamboanga City is contingent to its natural
environment and physical landscape. Considering the vast agriculture land and the settlements
being situated in coastal areas, residents heavily relied on agriculture and fishing as their main
sources of livelihood.
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Record shows that the crops with the highest production in terms of volume and value are mango,
rice, banana, corn and rubber. In terms of area, rice covers 5,098.4 ha while in terms of
production, mango has the largest yield per ha of land reaching 14.5 metric tons per hectare.
Most of the produce are sold locally and a total of 17,834 farmers are involved in agricultural
production. Apart from the major crops, the City also contributes to the region’s production of
vegetables such as cabbage, tomato, eggplant and cassava.

The agricultural crops by area and production for year 2015 is presented in Figure 16.
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Figure 16: Agricultural Crops and Production for Year 2015

Among the maijor industries of the city are canning and fish processing. Zamboanga City is
considered as the “Sardines Capital of the Philippines” as it supports 75 percent of the country’s
domestic requirements for canned sardines. Another major manufacturing venture in the City is
shipbuilding and repair since Zamboanga City is declared destination by the Maritime Industry
Authority as a ship building and repair hotspot in the Philippines.

In 2015, Zamboanga City achieved the highest commercial fishery percentage share with
approximately 76.15 percent of the region’s production and the major fish species are indian
sardines (tamban), big-eyed scad (matangbaka) and the roundscad (galunggong). Figure 17
presents the fishery by area and production.
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Figure 17: Fisheries Area and Annual Production for Year 2015

Zamboanga is dominantly engaged in tertiary economic activities primarily in the wholesale and
retail businesses. Also, the city boasts of numerous natural features which are tapped as tourism
destinations. Examples of which are the pristine beaches in the Sta. Cruz Islands and Bolong, the
Merloquet Falls and the Latuan Caves. Owing to its rich history, the city is also characterized with
culture and heritage sites which celebrate the vibrant and diverse mix of religion, traditions and
ways of life.

Zamboanga City is geographically divided into six agricultural districts. As shown in Figure 18,
the Vitali District is the most productive and dominant with largest coverage for agriculture of
6,208.50 ha and the leading producer of major agricultural crops.
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Source: Office of the City Agriculturist
Figure 18: Agricultural Crops by Area, Production and No. of Farmers, 2016

Among the issues and challenges in agriculture in the City were (i) decrease in agricultural area;
(ii) decrease in crop production; (iii) low value added leading to low income of farmers; (iv) rice
smuggling; (v) rehabilitation of irrigation systems in irrigable lands; (vi) lack of credit support and
financing for agriculture production; (vii) inadequate market linkages; (viii) lack of technical
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knowledge and low skill level of farmers; (ix) climate related and natural phenomena challenges
(long dry spell and flooding) and (x) difficulty in implementing the organic agriculture act.

The City’s Irrigation System

The construction of irrigation systems across the City has significantly declined in comparison to
the 1980s. More than construction, there is a need to modernize and rehabilitate these irrigation
systems to support agriculture activities. The City government has been introducing efforts such
as ‘cash-for-work program’ introduced by the City Agriculturist Office which aims to give
employment to affected farmers. Among the major activities they were engaged in is the
desiltation of irrigation dams and rivers.

Overview of the existing irrigation system with a total irrigable area of 3,437 ha is presented in
Table 9.

Table 9: Existing Irrigation Systems

Area (ha Irrigated Area (ha

. . New Non
Name of Irrigation System Sir'r\g:e Generat Ct)izcrelraal- Opera- Dry
ed Area tional

NIA-Assisted/Constructed
Gravity
District 1
Ayala CIS 187 152 152 152 152
La Paz CIS 60 60 60 60 60
Baluno sip 40 40 40 40 5
Patalon SIP 39 39 24 15 24 24
Malagutay SIP 50 50 50 50 50
Preza Mayor CIS 100 80 65 15 65 65
Talisayan CIS 100 86 86 86 86
Sta. Rita CIS 50 50 50 50 50
Labuan SIP 50 20 30 20 10 20 20
Lumayang SIP (CARP) 35 11 24 24 24 24
Sta. Rita CIS (CARP) 45 30 15 15 15 15
Sub-Total District 1 756 61 626 586 40 586 551
District 2
Boalan CIS 35 30 30 30 30
Bolong CIS 100 100 100 100 100
Bunguiao CIS 95 72 72 72 72
Curuan CIS 115 115 115 115 115
Dabuy CIS 77 77 70 7.00 70 70
Buenavista PIS 50 - - -
Mangga CIS 103 103 103 103 103
Manicahan CIS 254 254 254 254 254
Mercedes CIS 701 665 516 149 516 516
Quiniput CIS 75 75 75 75 75
San Isidro Bunguiao CIS 35 35 35 35 35
Sinuropan CIS 36 36 36 36 36
Sinuropan CIS Extension 25 25 - - -
Tictapul CIS 5 5 5 5 5
Tictapul CIS Extension 25 25 25 25 25
Vitali CIS 225 225 60 165.00 60 60
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Name of Irrigation System

Lower Tigbao Licomo SIP

Area (ha

Irrigated Area (ha

Guisao CIS

Service New Opera- Non
Generat . Opera- Dry
Area tional .
ed Area tional
65 65 - - -
80 80 80 80 80

Licomo SIP 40 40 - - -
Taloptap CIS 75 75 25 50 25 25
Sub-Total District 2 2,216 130 1,972 1,601 371 1,601 1,601
Sub-Total (Gravity) 2,972 191 2,598 2,187 411 2,187 2,152
Pumps
District 1
Ayala PIP 22 22 22
Zamboanga City CIS | 3 3 3
Vitali PIP 8 8 8
Sub-Total District 1 33 - 33 - 33 - -
District 2
Lumayang PIS 24 24 24
Vitali PIP 22 22 22
Buenavista PIS/Upper
Buenavista CIS 30 24 24 24 24
Sub-Total District 2 76 - 70 24 46 24 24
Sub-Total (Pump) 109 - 103 24 79 24 24
Sub-Total (NIA-Assisted) 3,081 191 2,701 2,211 490 2,211 2,176
OGA-Other Gov't Agency Assisted
Buenagatas CIS - -
Cabaluay CIS 25 25 25 25 25
Guiwan CIS 110 110 110 110 110
Lunzuran CIS 5 5 5 5 5
Manga-Bunguiao CIS 38 38 38 38 38
Muti CIS 20 20 20 20 20
Pamiguitan CIS 18 18 18 18 18
Sapa Tomas CIS 20 20 20 20 20
Seguinan CIS 75 75 75 75 75
Licopon CIS 45 45 45 45 45
Sub-Total OGA 356 - 356 356 - 356 356
Grand Total 3,437 191 3,057 2,567 490.00 2,567 2,532

Source: Office of the City Agriculture

Transportation

Land travel within the city is serviced mostly by tricycles, public utility vehicles (PUVs), private
cars and buses. There are two main entry and exit points in Zamboanga City which are both
national highways: (i) Zamboanga West Coastal Road'! located in the western portion of the city;
and (ii) Pagadian City-Zamboanga City Road which is located in the eastern part. Additionally,
Curuan Lunday Road and Licomo Sinoropan Road are considered as entry and exit points of
Zamboanga City. The total road kilometrage in the city is 1,214 km wherein about 76 percent of
the City’s roads are gravel surfaced or unpaved. There are also 49 bridges present in the city as

of year 2015.

" Also known as Zamboanga City-Labuan-Limpapa Road
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Another major gateway is the Zamboanga International Airport. The airport covers a land area of
137 ha and the length of its runway is 2,611 meters. Having 144 flights per week, it plays a vital
role both in the national air transport system and in the local transport system covering not only
Zamboanga City but also the Western Mindanao region.

In terms of seaports, the most prominent port is the Port of Zamboanga. The three different types
of services that the port of Zamboanga caters are cargo handling, pilotage, and bunkering and
water supply.

Power

The main electricity provider of Zamboanga City is the National Grid Corporation of the Philippines
(NGCP) and several Independent Power Producers (IPPs), while the Zamboanga City Electric
Cooperative (ZAMCELCO) is the one of the three power providers that distribute power
throughout the city. As of 2014, ZAMCELCO serves 90 barangays. The other power distributor is
Zamboanga del Sur Electric Cooperative (ZAMSURECO) 2 covering Vitali district.

Communication Network

There are a number of communication network and information facilities operated in Zamboanga
City. In year 2013, the communication facilities and providers in the city includes seven AM radio
stations, one FM radio station, several TV stations, 15 post office and telegraph stations and eight
local publications. There are three major cellular providers operating in the city: (i) SMART
(including DIGITEL and SUN), (ii) GLOBE; and (iii) PLDT. Two telephone landlines are operating
in the city. As of 2013, the total telephone lines installed is 17,227 km.

Among the issues and challenges faced by the city in the communication sector are: (i) only one
line supports the communication facilities in the city; (ii) poor signals of cellular phones are
experienced by the subscribers; (iii) intermittent internet connection; (iv) no private-public
partnership exists; and (v) no local ordinance protect the rights of the consumers.

Access to Water

According to DOH-FHSIS (2016), about 96 percent of households in the six major watersheds
have access to improved safe water supply. Majority or about 74 percent have access to Level lll
water supply system, 14 percent to Level Il and 12 percent to Level I. ZCWD is the City’s water
service provider of Level lll water supply system. The source primarily comes from Tumaga River
and Mercedes River. Further information about water district is discussed in ZCWD’s Section.

Waste Management

Solid Waste. The City has undertaken several measures to facilitate the implementation of a
functional solid waste management system. The City is currently operating a Sanitary Landfill
Facility (SLF) on a 10.6 ha property located at Brgy. Salaan which started operation on 31 March
2015. The SLF is design to receive the City’s solid waste for 15 years at a rate of 200 tons per
day and it is operating the first cell that receives heterogenous wastes at an average rate of 160
tons per day. Waste reduction and recycling activities namely composting, recycling of
polystyrene using styro/plastic densifier machine and waste recovery at junk shops are among
the activities which contribute to the lower actual disposal volume.
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Wastewater. The Environmental Management Bureau under the Department of Environment and
Natural Resources (EMB-DENR) in Zamboanga City revealed that domestic wastes are the major
source of pollution with 33 percent, followed by livestock with 29 percent and industrial sources
at 27 percent. On the other hand, non-point sources of pollution account for 11 percent of the
organic load contribution to bodies of water. Republic Act (RA) No. 9275 or Clean Water Act of
2004 states that industrial and manufacturing establishments that discharge wastewater must
install and operate efficient wastewater pollution control facilities before starting its operation.

ZCWD has handled sewerage system for a
total of 887 service connections which cater
an average flow rate of 4,000 cubic meters
per day (m?%day) as of May 2017. It is
among the few water service providers in
the country which operates and maintains a
sanitary sewer system. It was turned over
to the water district in 1976 along with the
transfer of the water supply system. The
existing system has limited coverage, but it
provides a sanitary means of sewage
collection from the high-density commercial
areas of the city. Outside the existing
sewerage service areas, residents and
other establishments rely on the on-site
systems specifically septic tanks for
wastewater treatment and disposal.

Figure 19: Sewage Pumping Station

Sewerage includes, but is not limited to, any

system or network of pipelines, ditches, channels, or conduits. This includes pumping stations, lift
stations and force mains, service connections and other constructions, and devices and
appliances appurtenant thereto, which involves the collection, transportation, pumping, and
treatment of sewage to a point of disposal.

ZCWD'’s sewerage system was constructed in 1933 by the United States. It currently covers about
80 ha in four urban barangays, with a combined population of 9,083, according to the August
2015 census.

The collection system consists of approximately 11,400 linear meters (Im) of vitrified clay pipes of
with sizes ranging from 100 to 300 mm diameters. The facility includes two pumping stations, the
East Pumping Station has three vertically mounted sewage pumps that have a combined capacity
of 9,230 m3®day. The West Pumping Station has two vertically mounted sewage pumps with a
combined capacity of 11,535 m?®day. The sewage collected at the West Pumping Station is
discharged through a 300 mm cast iron pipe. The two pumping stations are connected by two 200
mm cast iron pressure pipes. (USAID, 2017).

Spatial Development
The Zamboanga Peninsula Regional Spatial Development Framework (ZRSDF) for 2016 to 2045,
consistent with the National Spatial Strategy (NSS) and the Mindanao Spatial Strategy

Development Framework (MSSDF) provides information on the network of settlements and the
growth direction and channels for the Zamboanga Peninsula. The document charters the direction
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through the triangulation of their area’s natural resource endowments, facilities, comparative
advantages, population projections and other information related to overall development.

The increasing population coupled by variable inflation rates and the slow, or at times, deceasing
regional economic growth requires Zamboanga Peninsula to adapt the Concentric Y-strategy.
This focuses and distributes intervention into areas of economic concentration which are Dipolog
City, Dapitan City, Pagadian City, Ipil, Zamboanga Sibugay and Zamboanga City.

With the increasing population at
Zamboanga City, it is envisaged to be
classified as Metropolitan Center by 2045
as presented in Figure 20, with its
population projected to 1,254,711. Iis
economic reach and influence shall
extend to the Southwestern Mindanao
and beyond to the Basilan, Sulu, Tawi-
Tawi (BaSulTa) provinces. Two economic
zones are being proposed to harness the
industry and the agriculture, fishery and
forestry sector. With this, the preparation
and upgrading of Zamboanga City in all
development centers shall play a
significant role in transforming it to an
international gateway to Southeast Asia.

Apart from an economic center,
Zamboanga City is also set to become an
Education Center where in universities,
research and training facilities shall be
housed. As a financial center it shall have
state of the art communications and
banking facilities and shall also become a
center for health care services.

The plan also emphasized on reviving the
agriculture and fisheries sector in
Zamboanga City. This shall be done
through enabling Zamboanga City as the
principal actor to the whole Peninsula in
transforming as a Center of Sustainable
Agri-Fishery Industries of the Philippines.
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Zamboanga City Water District Profile

The original water system in Zamboanga City was built
between 1911 and 1913 by the United States colonial
government for the purpose of serving the needs of US
forces in the city at that time. In 1948, the City of
Zamboanga took over the management of the water
system. Presidential Decree 198, otherwise known as
the Provincial Water Utilities Act of 1973, authorized the
formation of water districts to operate local waterworks
system. Consequently, ZCWD was created pursuant to
Resolution No. 446 (amended by Resolution No. 77,
dated 6 March 1974) that was passed by the Zamboanga
City Council on 8 November 1973. Since then, ZCWD
operates and manages the water supply for Zamboanga
City.

Figure 21: Official Logo of ZCWD

Organization and Management. The ZCWD is governed by a five-member Board of Directors,
headed by the General Manager who oversees the day-to-day operation of the Water District.
Based on its 2020 Monthly Data Sheet (MDS), ZCWD employs a total of 345 regular employees
and serves 65,261 resulting in an employee to connections ratio of 1:189.

Year End Monthly Data Sheet. Highlights of the ZCWD’s performance in terms of service and
financial condition for the year 2020 based on its MDS for December 2020 are shown in Table
10.

Table 10: ZCWD Profile

Description Value
Service Connection Data
Total Active 65,261
Estimated Population Served 326,305
Billing and Collection Data
Billing (PhP) 55,897,391.91
Collection (PhP) 58,172,407.00
Collection Efficiency (%) 92.33%
YTD Collection Ratio (%) 79.77%
Financial Data (YTD)
Revenue 754,914,121.15
Expenses 705,181,687.98
Income (loss) 49,732,433.02
Source of Supply
Operational Wells 21
Spring 7
Surface 1
Bulk 1
Total production (m3/year) 51,395,097.9
Total consumption (m3/year) 20,667,522.0
Accounted water (%) 40.21%
Miscellaneous Data
Total no. of employees 672
Regular 345
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Description \ Value |
Job order contracts 327
No. of connections per employee 189
Source: ZCWD MDS 2020

Tariff Structure and Approved Rates for Implementation. Effective April 2021, ZCWD adopted
the recently approved water rates as presented in Table 11.

Table 11: Tariff Structure, April 202112
Classification Minimum Commodity Charges (per m®
Charges | 1120 | 2130 | 3140 | 41.50 | 51-60 |

Domestic/Government 210 29.50 30.65 35.20 39.75 44.25
Commercial/Industrial 420 59 61.30 70.40 79.50 88.50
Commercial A 367.50 51.60 53.60 61.60 69.55 77.40
Commercial B 315 44.25 45.95 52.80 59.60 66.35
Commercial C 262.50 36.85 38.30 44.00 49.65 55.30
Bulk Sales 630 88.50 91.95 | 105.60 | 119.25 | 132.75

Source: ZCWD
Existing Water Supply System

Service Area Coverage and Served

Population. The mandate of the ZCWD P
covers the entire area of the city, which ZCWD SERVICE AREAS 2018

consists of 98 barangays. In year 2020, | m WESTCOAST [ EASTCOAST g CENTRALAREA  Aroas oty
service area covers the 61 barangays | * & 7 &, T et ST D '
Calarian Cacao Pasonanca , Luyahan

(62.24 percent) classified into three Sornpo e Owisora San Joso - Cawa Cawa
districts: West Coast, East Coast and 3 Gm“’yg 2
Central Area as indicated in the Figure La Paz Laiizores. Zono 3

22. As of December 2020, total number = rd

of active service connections is 65,261 of Parutan P

which 58,623 are residential/domestic Sndmecu S

serving about 293,000" people. Based Torsapan T a3

Tulungatung Tetuan

Tumaga Tictapul
Tolosa
Tugbungan
Vitali

on the USAID’s Hydrological Vulnerability
Assessment for Zamboanga City (2016)
inventory, most of the service areas
experience low water pressure and water
shortage during the dry season. Figure 22: ZCWD Service Area Map

Zambowood

Existing Water District Facilities and Water Sources. The original water system in Zamboanga
City was built by the United States colonial government in 1911 for the purpose of serving the
needs of US forces in the city at the time. It consisted of an intake box, a grit removal basis, a
three- kilometer reinforced concrete aqueduct, a reservoir and a distribution system which was
expanded in 1930.

The Local Government of Zamboanga City took over the management of the water system in
1948. The water system was subsequently named as Zamboanga City Waterworks and

12 Approved by LWUA Board of Trustees per Resolution No. 53, series of 2020 and ZCWD Board of Directors per
Resolution No. 20, series of 2021

3 Based on December 2020 ZCWD MDS, the average number of persons per connection is five members per
household.
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Sewerage System (ZCWSS). The city government, through a PhP 2 million financing loan from
the Development Bank of the Philippines, funded the repair and improvement of the water system.

In September 1973, former President
Ferdinand E. Marcos issued
Presidential Decree 198 otherwise
known as the Provincial Water Utilities
Act of 1973. This Act authorized the
formation of water districts to operate
local waterworks system. This law
aimed to improve the water systems in
the country, to match the rapid growth
of the population. Consequently, the
ZCWD was created pursuant to
Resolution No. 446 (amended by
Resolution No. 77, dated 6 March
1974) that was passed by the
Zamboanga City Council on 8
November 1973.

The ZCWD took over the operation of
the ZCWSS on 1 April 1974. Two years
after, the Local Water Utilities
Administration (LWUA) granted ZCWD
a PhP 1.2 million loan package for the
construction of three deep wells, a

Figure 23: Aerial View of ZCWD Phases 1 and 2
Water Treatment Facilities

laboratory, and the purchase and installation of 5,000 water meters. In 1978, the following projects
were implemented under the Comprehensive Water Supply Improvement Program (CWSIP) that
was funded by a loan from the Asian Development Bank (ADB) through LWUA:

® Construction of a 35,000 m® water treatment plant (WTP);
Construction of diversion dam and intake facilities on the Tumaga River;
e |Laying of a 4.1 km raw water transmission pipeline and 33 km of main distribution and

pipeline network; and

¢ |Installation of fire hydrants and transfer of service connections.

ZCWD also operates and maintains a complex water system which utilizes both surface and
groundwater sources. Majority of these water sources are found within the Pasonanca Natural
Park. It contains most of the water sources and catchment areas utilized by ZCWD. Presented in
Figure 24 is the main water system schematic diagram.
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Figure 24: ZCWD Main Water System Schematic Diagram
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a. Surface Water

One of the biggest catchment basins found
within Pasonanca Natural Park is the
Tumaga River which supplies the existing
WTP and serves 60 percent of the city’s
water demand. It is classified as Class A
Freshwater thus the raw water is regularly
monitored not only by ZCWD but also by
the Tumaga River Water Quality
Management Area (WQMA) Governing
Board with EMB Region IX as its
secretariat. A diversion weir situated at the
Tumaga River is about 4.1 km upstream of
the WTP. The dam is made of reinforced
concrete construction. It has 18 m long
crest, 3.50 m toe to crest height. It has an
elevation of 74.20 masl. This supplies water Figure 25: Tumaga River Diversion Weir

to the WTP and its main purpose is to divert water coming from the source (watershed) to the
treatment plants through the two transmission lines. The profile of the Tumaga River is presented
in Table 12.

Table 12: Profile of Tumaga River

Name of the Surface Water Tumaga River

Source

Number of Intake Structure 2

Type of Intake Structure Diversion Dam/Ogee Weir

Quality of Raw Water
Class A Public Water Supply Class Il — Intended as source of
water supply requiring conventional treatment (coagulation,

Average: sedimentation, filtration and disinfection) to meet the latest

Philippine National Standards for Drinking Water 2017 (DENR
Administrative Order No. 2016-08, May 4, 2016)

NTU levels reaching above 10,000 NTU during heavy
precipitation

Persistent Water Quality Issue High turbidity levels after heavy precipitation

Extreme Conditions

Water Treatment Plant. The existing WTP was constructed in two phases. Phase | was
commissioned in 1981 with production capacity of 35 million liters per day (MLD), and an identical
plant (Phase Il) was commissioned in 1991, resulting in a total installed capacity of 70 MLD. The
WTP has a ground concrete reservoir with a combined storage capacity of 15,000 m3. The WTPs
are located at the Pasonanca Park in Brgy. Pasonanca.

Old Reservoir. Another water supply facility is The Zamboanga City Old Reservoir, located several
meters below the existing Phase | and Phase Il WTPs, is also used to augment water to the
system. The old reservoir can produce 24 m?/day and up to a maximum of 29 m? of potable water.
Excess water from the watershed is being diverted to the old reservoir for distribution. However,
operation of the old reservoir is dependent only on the excess water. During drought, the old
reservoir is rendered in operational. As with the Dumalon water source, the old reservoir is also
vulnerable to high turbidity. In the absence of a treatment facility, high turbidity drastically
diminishes the old reservoir from supplying its rated capacity.
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Dumalon. The Dumalon water source is located at upper Baluno, at the western portion of
Zamboanga City. It is approximately located 835 masl. Dumalon is a spring source with a capacity
of 550 gallons per minute (gpm). Areas supplied by the Dumalon Water system are: Baluno —
Zambame, portion of Cawit, portion of Brgy. Maasin, portion of barangays Tulungatung,
Malagutay, Flamingo, Upper Calarian, Pasay- San Roque, Bandera, Capisan, Dulian, Km. 7
Pasonanca and Busay Lantawan. The DPWH Project: Dulian — Cabatangan Water System which
is for commissioning will also be supplied by the Dumalon source. However, the source is still
susceptible to high turbidity. Whenever heavy precipitation occurs in the area, water becomes
turbid. In the absence of a water treatment facility, operation has to be stopped until the turbidity
level goes down to acceptable limits. Due to its high elevation, pressure surges are also
experienced. However, interruptions are mainly caused by high turbidity. Although the source
traverses several barangays, water supply in these areas are erratic as a result of adverse climatic
conditions.

Table 13 presents the historical annual production of the surface water source from years 2016
to 2020.

Table 13: Surface Water Source Historical Annual Production

Actual Annual Production (m3/year

Rated Capacity 2016 2019 2020
(m3/year) (w/ EI 2017 (w/ EI (w/
Ninho Ninho drought

34,008,210 | 34,000,685

Surface
Water 33,215,000
Sources

20,773,612 29,330,579 | 31,276,580

b. Groundwater

Production Wells. Production wells provide the domestic water supply needs of residents, which
are not or inadequately served by the ZCWD. Many of the wells are shallow to moderate depths
and of low designed capacity. Except for a few commercial and industrial wells, they usually
provide for household requirements. Well casing diameters range from 64 mm for household
boreholes to 300 mm for industrial wells. Depths range from 9 to 183 m although more than 75
percent are not more than 25 m deep. ZCWD is presently utilizing 13 production wells with an
average production capacity of about 11,700 m3/day. Each of these production wells is equipped
with submersible/turbine pump and a generator set that runs it for 24 hours a day. Presented in
Table 14 is the profile of the production wells.

Table 14: Profile of Production Wells of ZCWD

umber of Wells 24
umber of Operational Wells 13
umber of Decommissioned Wells 3
ells placed on Stand-b 8
ange of Years of Service 11-28 years
ange of Years Constructed 1975-2006
ange of Well Depths 22-90 m (Shallowest: 22 m; Deepest: 90 m; Average: 70 m)
Casing B.1./Spirally welded steel pipe
Stainless wire wound
epth of Cement Grout 15 m
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Clay Seal 2m

Encased with spiral steel casing

Elevated structures;

eI LT IS TG ST L BT TR 5 Sealed casing 15 m from NGL

against natural threats With perimeter fence with Security Guards

Equipped with loggers

Equipped with Standby Generator Set (Standby Power)

Raw Water Qualit

. Passed the Philippine National Standards for Drinking Water
Average General Quality mandatory parameters

Persistent Water Quality Issue High levels of Manganese (Mn), Iron (Fe) and Chloride (Cl)

The 24 production wells are
installed with back-up power
generators. The total contribution
of these wells is about 18 percent
of the total production capacity.
Also, some other smaller water
springs are tapped, like the
Dumalon Water System Intake
Structure with a capacity of 48 Ips
in the upstream part of the Ayala
River catchment area located at
+869 masl, contributing together
about 2 percent of the total water
supply (USAID, 2016).

Figure 26: ZCWD Production Wells Concept

A total of 24 production wells are owned by ZCWD of which, 13 are operational, eight are on
standby and three are decommissioned. The historical annual production of wells from years 2016
to 2020 is presented in Table 15. Detailed production of each well is presented in Annex 2.

Table 15: Production Wells Historical Annual Production

Actual Annual Production (m3/year

Type of Water Rated Capacity 2016 2019 2020
Source (m3/year) (w/ EI 2017 (w/ EI (w/
Ninho Niho drought

\F;Vrgﬁ:c“on 6,733,140 ‘ 6,925, 396 5,596, 665 4,721 277 5,000,380 ‘ 5,214,920 ‘

Spring Sources. ZCWD is also operating seven spring water sources which include: (i) Tolosa;
(i) Tictapul; (ii) Lumayang; (iv) Labuan; (v) Vitali; (vi) Dumalon; and (vii) Lamisan.

Tolosa Water System tapped a total of 12 spring sources located at varying elevations ranging
from 500-510 masl. These spring sources include: (i) Florida Spring, (ii) Lupirao — Erwino 1, (iii)
Lupirao — Erwino 2, (iv) Lupirao — Erwino 3, (v) Lupirao — Erwino Pandan, (vi) Kanya 1, (vii) Kanya
2 — Box 1, (viii) Kanya 2 — Box 2, (ix) Virgilio 1, (x) Virgilio 2, (xi) Sta. Clara 1 and (xii) Sta. Clara
2. The system is expected to supply a population of 2,775 persons or 555 households.
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The Lumayang Spring Source has a discharge of 2.52 Ips and is projected to serve a population
of 1,982 persons or 396 households. Labuan Water System is being supplied by three springs
located in Labuan with elevations ranging from 352 to 479 masl. It has a total flow of 8.20 Ips and
is capable of serving 6,411 persons or 1,288 households. Vitali Water System is being supplied
the Kamalik surface water source located at an elevation of 161 masl. It has an average flow of
4.08 Ips and is capable of serving 3,205 persons or 641 households. The Dumalon Water System,
which will utilize Dumalon River as the water source, has a total discharge of 47.25 Ips. An intake
facility will be constructed at an elevation of 850 masl in Sitio Zambales, Brgy. Baluno. This water
system is expected to serve a population of 37,113 persons or 7,423 households. The spring
water source in Lamisahan has an average discharge of 5.34 Ips and is located at an elevation
of 370 masl. This water source is seen to be capable of serving a population of 7,878 persons or
1,576 households.

Table 16: Spring Sources Profile of ZCWD

Seven spring sources, namely:

1. Tolosa

2. Tictapul

3. Lumayang

4. Labuan

5. Vitali

6. Dumalon

7. Lamisahan
23
5-15 years
Concrete

Constructed encasement surrounding the spring box and
began adding screen walls to protect the wells from
unauthorized access;

Protection structures/mechanism
against natural threat

Raw Water Qualit
Average General Qualit Passed the Philippine National Standards for Drinking Water
Persistent Water Quality Issue Intrusion of run-off water during high precipitation

Figure 27: ZCWD Spring Sources Concept
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ZCWD is operating seven spring water sources with total rated capacity of 662,856 m3/year.
Historical actual production is presented in Table 17. Detailed historical production of each spring
source is presented in Annex 2.

Table 17: Spring Sources Historical Actual Production

Actual Annual Production (m?3/year
2016 2019 2020
(w/ EI 2017 (w/ EI i
Nino Nino drought

Spring Sources 662,856 ‘ 650,884 ‘ 867,403 ‘ 804,950 ‘ 669,726 ‘ 717,938 ‘
Source: ZCWD, 2020

Rated

Type of Water Source Capacity
(m3/year)

c. Bulk Water Supplier

The water district engaged with a bulk water
supplier in 2016, Prime Water Infrastructure
Corporation (Prime Water), to provide the 50
MLD WTP. As part of the bulk agreement
Prime Water, constructed a 50 MLD
Pamucutan WTP in the west coast area. Due
to water supply issues during drought
conditions, the facility can only produce less
than half the contracted amount of water. In
2019 during EI Nifio drought conditions; the
facility was only able to produce 21 MLD
down from the 50 MLD rated capacity. 3
(Teofilo Garcia, 2019). After the EI Nifio g i g
event in 2019, the average bulk water X - ' S5
production increased to 39 MLD in 2020. = N ‘
Historical actual production is presented in e =
Table 18. Figure 28: Prime Water 50 MLD Pamucutan
Bulk Water Facility

Table 18: Bulk Water Historical Actual Production

Actual Annual Production (m3/year

Rated
. 2016 2019 2020
Type of Water Source g:;\sa:al‘t?; (w/ El 2017 (w/ El (w/
y Nifio Nifio drought

Bulk Water Supplier ‘ 18,250,000 ‘ 83,563 ‘ 7,794,118 ‘ 15,704,410 ‘ 12,851,416 ‘ 14,185,663 ‘

Source: ZCWD, 2020

Distribution Network. The profile of ZCWD distribution system is presented in Table 19.
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Table 19: Profile of ZCWD Distribution System

1. Reservoir Talon-Talon Booster Station

DSWD Booster Station

Luyahan Booster Station

Cabatangan Booster Station

Lunzuran Booster Station

Lumbangan Overhead Tanks

DSWD Overhead Tank

Talon-Talon Ground Tank

Lumayang Ground Tank

Tolosa-Imelda Ground Tank

Valves 538 units

Valve Boxes 538 units

Telescopic 138 units

Hydrants 395 units

Blow Offs 36 units

Distribution Network Transmission Pipeline (Materials: DI/CI/CLCS)
700 mm 19,454 Im
600 mm 6,172 Im
500 mm 6,446 Im
450 mm 3,987 Im

Distribution Pipeline (Materials: PVC/CI/CLCS)
400 mm 9,950 Im
350 mm 5,499 Im
300 mm 4,649 Im
250 mm 20,396 Im
200 mm 56,934 Im
150 mm 86,748 Im

Lateral Pipeline (Materials: PVC/CI/PE/PB)
100 mm 216,335 Im
75 mm 53,902 Im
50 mm 45,684 Im

N|@|O Wi

Source: ZCWD Water Safety Plan

District Metering Areas. A district metering area (DMA) is defined as a discrete area of a water
distribution network. It is usually created by closing boundary valves so that it remains flexible to
changing demands. The DMA facilitates the measurement of supply and billed volume. The
difference of these represents the NRW level in a particular DMA. It serves as an input in
prioritizing reduction.

Under the NRW Reduction Project of ZCWD, which is carried out through Joint Venture
Agreement (JVA) with Manila Water Company, Inc. (MWCI), there will be a total of 39 DMA from
Ayala in the west coast to Pasobolong in the east coast. Five of these DMAs in the east coast
and the DMA Ayala in the west coast are deep-well fed. The rest are supplied by surface water
source through the two water treatment plants and the old reservoir in Pasonanca. In addition to
these DMAs, the ZCWD also established and manages its own nine DMAs which are mostly
separate and stand-alone water systems that are not yet completely interconnected to the main
network. Map of the DMA formation is presented in Figure 28. The NRW as of December 2020
for each DMA is presented in Table 22.
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WEST COAST

EAST COAST

® ® Energized/ NotEnergized Injection Point
1 Zwcioffice

W water Treatment Plant
-

- Ongoing Construction
- Carved outarea
Source: ZCWD Water Safety Plan

PUEBLO

Figure 29: Map of DMA Formations
Table 20: DMA NRW as of December 2020

DMZ No. and Name N5W DMZ No. and Name N5W
(] (]

1A - Sinunuc A 24.73 | 20B1 - Pasobolong 19.62
1B - Sinunuc B 45.08 | 20B2 - Lumiyap 22.49
1C - Sinunuc C 29.75 | 26 - Sta. Catalina 72.00
02 - Katatagan 44.82 | 27 - Talon-Talon 42.62
03 & 04 - Golf Course & North Upper 24.94 | 28 - Mampang 74.25
08 - Southcom 30.96 | 29A - Estrada 83.30
09 - Suterville 73.90 | 29B - San Lorenzo Ruiz 59.13
11 - San Roque 70.17 | 29C - Tetuan -

12 - San Jose 73.32 | 29D - Don Alfaro 61.25
14 & 15 - Mayor Jaldon & Claret 71.26 | 29E - Tugbungan 48.12
18 - Airman's Village 42.73 | 30 - Pueblo 84.82
19A - Putik 1 16.93 | 31 - Pasay 30.69
19B - Aurora 47.02 | 32 - Lupong 21.59
19C - Guiwan 65.95 | 33 - Camins 85.55
19D - Putik 2 - | 35 - Luyahan 25.33
19E - Paseo de Putik 68.75 | 36 -Km 7 41.60
1A - Sinunuc A 24.73 | 37 - Ayala 41.50
1B - Sinunuc B 45.08 | 38 - Recodo 47.58
1C - Sinunuc C 29.75 | 39 -San Roe 32.97
20A - Trumata-Divisoria-Caputatan (TDC) | 16.83




System Operation and Maintenance
The service quality and water quality of the ZCWD observes the following standards:

Hours of Service: 24/7

Pressure: 10 psi

Residual: 0.3 ppm at the farthest most point of the system
Water quality: In compliance with the PNSDW.

Water Use Profile

Based on December 2020 MDS, the average water consumption per connection of ZCWD for
residential customers is about 23.2 m3. Assuming an average of five persons per household
connection, the unit per capita for same period can be calculated to be 155 liters per capita per
day (Ipcd). This will be used as baseline data for the water demand projection.

Population Served. The served population of ZCWD as of December 2020 is estimated to be
326,205. It was derived by multiplying the assumed average number persons per household
connections with the total number of connections. ZCWD has 65,261 active connections as of
December 2020 and the assumed number of persons per household in this study is five.

Water Accountability. The total annual production of ZCWD based on its December 2020 MDS
was 4,696,176 m? and the total accounted for water was 1,688,255 m? resulting to an estimated
NRW of 64.1 percent.

Consumption Data. Presented in Table 21 is the monthly average consumption per connection
data for the different classifications.

Table 21: Average Consumption Data

Classification Monthly Average F:onsusmptlon per
connection (m

Bulk/Wholesale Unmetered
Commercial/Industrial 37.3
Government 166.9
Residential 23.2
Overall Average per Connection 29.0

Source: December 2020 MDS
Deficiencies of the Existing System

Resource Constraints. Presented in Table 22 is the resources constraint of the existing system.

Table 22: Resource Constraints of the Water System

Source Quality of Raw Water Quantity of Raw Water Other Issues Identified

* Physical — High turbidity * Low flow during dry » Absence of an
during heavy rainfall season (dry impounding facility
Surface » Bacteriological spell/drought, EI Nino) * High Non- revenue
Water Contaminants (E. coli) * Limited water

data/study/profile of
the sources
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Source Quality of Raw Water Quantity of Raw Water  Other Issues Identified

» Physical (presence of * Limited water » Absence of a
sand/debris due to over production due to over treatment facility to
extraction or extraction address high
deterioration of the well * Improper planning and concentration of
casing) lack of well permitting metallic elements

» Chemical (high » Lack of hydrogeologic
concentration of metallic and water pumping

Groundwater ; o
elements, such as iron data of existing wells

and manganese)

» Bacteriological
contaminants due to
seepage of waste from
septic tanks or other
sources

Source: ZCWD Water Safety Plan

Non-Revenue Water. Almost all water districts in the Philippines suffer to some extent from
losses in their distribution network. Referred to as NRW, the resulting losses hamper efforts to
expand the distribution network to underserved or non-served populations. In 2020, the NRW is
64 percent and varies between 50 and 64 percent on an annual basis since the year 2015 as
presented in Table 23. The trend is a steady increase in NRW over the past six years.

Table 23: NRW Performance of ZCWD

e s e [ aon s |

‘ NRwW ‘ 50% ‘ 55% ‘ 59% 63% ‘ 64% 64% ‘

Source: ZCWD 2015-2020 Monthly Data Sheet

Prior efforts with outside contractors to control NRW have not been successful. A twinning
collaboration between Davao City Water District (DCWD) and ZCWD was first introduced in 2010
as part of the Local Water Operators Partnership Program of Philippine Association of Water
Districts (PAWD). The partnership sought to address the challenge of reducing NRW through the
sharing of expertise and experiences between DCWD (the expert twin) and ZCWD (the recipient
twin). As of this writing, another effort for this twinning agreement is being considered by the
ZCWD.

In 2015, ZCWD and the Manila Water Company Inc. signed an agreement on a performance-
based NRW-reduction and network restructuring project. The project is a PhP300 million
agreement that was reportedly a pioneering public partnership program on system loss reduction.
It is a 10-year joint agreement with the first five years set to a network reconstructing program
that will involve the formation of 33 DMAs and will involve an active leakage reduction program.
Moreover, the first five years of the contract aimed for decrease of ~25% NRW or equivalent to
28 MLD recovered water. After two years from the beginning of the joint venture, the NRW
program had established and commissioned 26 DMAs. This figure was 18 percent more that the
contractual target of 22 as of March 2017 resulting in the recovery of about 410 million liters or
410,000 m® in May of the same year (ZCWD, 2017). With respect to the data presented in the
Table 23, the NRW program with Manila Water Company does not appear to result in any
reduction in NRW.
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Bulk Water Supply. There are several operational issues identified with regards to the bulk water
supply of ZCWD which are hindering the ability of the water district to achieve water security:

¢ During heavy precipitation, high turbidity causes reduction in production, thus it cannot
meet its 50 MLD contractual obligation;

* Drought reduces production due to insufficient water at its source, thus it cannot meet
its 50 MLD contractual obligation;

e Deep wells were developed by Prime Water to augment production during low water
levels at its source';

¢ During the last El Nifio climatic events, Prime Water tried to continuously operate the
wells, however, the pumping water level dropped causing the flow to drop; and

e QOut of the four deep wells, two are not yet operational. There are permitting issues
pending with the City Planning Division Office (CPDO).

Presented in Figure 30 is the Prime Water production summary for year 2020. The delivery of
bulk water improved starting June of 2020. However, if another El Nifio phenomenon will hit the
city, it is expected that bulk water supply will again be unable to meet its contractual obligation.
Even with the operation of the deep wells to augment its water production, the problem that Prime
Water experienced in the pumping water level drop after continuous pumping and insufficient
water from its surface source will still cause a shortfall in its supply. The issues faced by Prime
Water related to the wells are directly linked to the lack of proper planning and will likely continue
in the future. As shown during the recent El Nifio events, any shortfall in Prime Water’s supply will
impact water security especially at the west coast. The construction and utilization of the new
wells may increase the ability of Prime Water to supply water, but any additional water supplied
during dry periods or El Nifio events will have minimal impact on the water needs of ZCWD.

60
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20

Average Production (MLD)

10
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Average (MLD)

Figure 30: Prime Water Production Summary, 2020

4 The ZCWD maintains that under the contract, Primewater should supply bulk water from its surface source. Using
deep wells to augment its production is not within the contract. Primewater developed and uses the wells anyway.
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Assessment on the Condition of the Study Area
On the Physical Features

Zamboanga City’s dominant land uses are the forest and agriculture areas. Its growth and
development are highly concentrated in the major urban areas of the City, specifically in the
Tumaga watershed.

The city being a Type lll climate is least frequent to be visited by typhoon, however, based on
historical records, it has experienced high rainfall event causing flood and prolonged drought
seasons. These conditions pose effects such as displacement of settlements in affected areas,
drying of communal irrigation, less water production, and increase health and sanitation issues.

To address persistent effects of drought and other climate-change related hazards, certain
measures must be taken into consideration by the city government of Zamboanga. One of which
is the preservation and protection of forest and watershed resources coupled with implementation
of stricter policy for the preservation of these areas. Another is the distribution and concentration
of the developments away from the coastal and other vulnerable areas which may reduce the
social damages brought by natural hazards calamities and disasters. In addition, the city
government could educate and train the IPs in helping to preserve the natural environment. These
IPs could greatly aid in the protection and preservation of Zamboanga City’s forests and
watershed areas. Another is the exploration of surface water from various river systems of the
city as additional sources for domestic and irrigation consumption. Opting for groundwater
sources for domestic water supply is not recommended since they are found to be either less
productive or limited or insignificant and prone to contamination/pollution.

On the Socio-Economic Profile

In 2020, the city has higher population growth rate at 2.50 percent from 2015 to 2020 compared
to the national and regional growth rates at 1.30 percent and 1.21 percent, respectively. Likewise,
the population density is also higher at 610 per km? compared to the national and regional of 358
per km? and 215 per km?, respectively. Among the major watersheds, Tumaga is the most
populous and considered entirely as urban area and has become highly attractive for locals and
migrants to reside in. This leads to high density developments and increasing land values.

Table 24: Population 1990 To 2045, Zamboanga City, Zamboanga Peninsula and The
Philippines, 1990 To 2045

Zamboanga Zamboanga

Year City Peninsula Philippines

1990 442,345 2,280,460 61,895,168
1995 511,139 2,567,651 69,784,088
2000 601,794 2,831,412 77,991,755
2010 92,337,852
2015 102,113,212
2020 109,035,343
2025 116,833,053
2030 123,697,926
2035 130,039,796
2040 135,618,864
2045 142,000,000
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Zamboanga Zamboanga

(64147 Peninsula HilllT2)ies

2050 1,500,000

Population projections based on 1980 to 2010 population growth rates, with a rate of change of
1.72 percent between 2010 to 2015, decreasing to 0.65 percent per year from 2040 to 2050. The
medium variant projected population of the city in 2050 using the above growth rate is around 1.5
million from 2020 population of 977,234. (See Table 25)

Table 25: Population Rate of Change, 1990-2020

Zamboanga Zamboanga ...

1990 2.56 2.27 2.58
1995 2.75 2.25 2.35
2000 3.54 1.83 2.02
2010 1.52 1.96 2.18
2015 1.26 1.21 1.59
2020 2.50 1.30 1.75

Table 26: Population Density, Persons Per Sq.Km., 2020

Zamboanga Zamboanga e
\ 610 \ | 358 |

| 2020 215

Assuming the same increasing incidence of poverty as in the province, the number of poor
households who will need to have access to cheaper but clean water for drinking and for personal
hygiene will be increasing correspondingly with threats to health, particularly incidence of
gastroenteritis and skin diseases.

The presence of IPs communities, particularly the Subanuns in the forest areas which are critical
watersheds as well as the Badjaos living on boats and along and off the coasts and those based
in mangrove areas require protected mountain springs development and unique water supply and
sanitation systems in low-lying and above-the seawater, respectively.

Zamboanga City is poised and positioned as the commercial, industrial, financial, and educational
center of the region. And by 2045, the City is envisioned to be the Metropolitan Center of the
region which can be achieved through the following strategies: (i) build efficient, productive, and
green urban areas for inclusive development, (ii) improve connectivity within and beyond the
borders of Zamboanga Peninsula, (iii) reduce vulnerability of communities from risks due to
natural and human-induced hazards, (iv) reduce poverty and, (v) ensure peace, security and
safety.

The city government must take advantage of strategic development planning strategies to fully
maximize its potential especially that the Zamboanga Ecozone and Freeport is in the City.
Furthermore, the city government must be able to capitalize on the existing assets and resources
to generate more income and provide employment opportunities for the people mainly because
of the strong presence of agricultural industry.

The development pattern of Zamboanga City as presented in the recent CLUP should be directed
inland due to the high susceptibility of coastal areas to ecological hazards. Decentralization of the
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existing urban concentration is possible with much space for development and expansion for all
land use types. Through this, the City will be able to accommodate the current and projected
population of Zamboanga. Vis-a-vis to this various proposed growth centers, provision of social
services, increasing employment opportunities and improving quality of life and enhancing various
infrastructures including the provisions for safe and reliable water supply and sanitation, must be
taken into consideration.

On the Situation of the Agricultural Water Industry

Over years, the agricultural area has found to decrease primarily due to the conversion of some
into residential uses. Thus, the demand for both food and housing will increase the conflict in land
use, where the demand for increasing residential lands will result to a corresponding decrease in
agricultural lands and agricultural production, unless a corresponding increase in productivity can
be attained. Increased coverage of irrigation and drainage systems can provide the needed
agricultural productivity improvements.

Based on Zamboanga City Land Use Plan, agriculture areas cover 33% of the City’s total land
area. The City is heavily reliant on its agriculture industry. Hence, issues and concerns pertaining
to agricultural sector shall be addressed to achieve resiliency. One issue is the need to address
the negative impacts of climate change and the onset of long dry spells and flooding in the City
that can affect crop and livestock production. Another is the need for improvement or development
of communal irrigation system across the City. The construction of irrigation systems has
significantly declined in comparison to the 1980s. Lastly, the possible conflicting issues or
competition dynamics in water resources particularly between agricultural and domestic water
demand must be taken into account. For instance, Manicahan River which is currently being used
as irrigation water supply is also proposed as an additional source for domestic consumption. The
average dependable flow within the existing NIA dam in Manicahan River with geographical
coordinates of 7°2'10.76"N, 122°10'30.89"E can supply approximately 0.903 cms (78 MLD) under
base case scenario and 0.855 cms (74 MLD) considering climate change scenario. On the other
hand, the average dependable flow in the proposed intake point'® for the domestic water supply
can supply approximately 0.642 cms (56 MLD) under base case scenario and 0.606 cms (52
MLD) considering climate change scenario.

On Catering Water Supply and Sanitation Services

Infrastructure and utilities are considered to be vital factors in order to attain community’s
sustainability. For domestic water supply, ZCWD being the primary water service provider has to
increase its area coverage and has to plan for additional water requirements with the City’s
continuous development and growth. Concurrently, there is a need to address the existing water
supply deficit in its service area. As reported, barangays Malagutay, Sinunuc, Maasin,
Tulungatung, Sangali, Lamzones, Tolosa, Vitali, Lamisahan, Lumayang, and Cacao are
experiencing low water supply even during rainy season. There is also a need to reduce the non-
revenue water of its system. Considering 50 percent water loss, a water supply shortage of
4,032,891 m® per annum was experienced during 2015.

'S The geographical coordinates of the proposed intake point for the domestic water supply is 7°4'18.44"N,
122°9'8.11"E. It is located approximately 8 kilometers upstream of the existing NIA Dam in Manicahan
River.
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Consequently, with the increase in water consumptions, used water collection and treatment must
be implemented to protect the water quality grade of the rivers. In particular, the rivers of
Manicahan, Cabaluay, and Mercedes are below the quality standard set by DENR. Currently, the
City’s sewer system is only limited within the central business district. Other sources of pollution
from industries, public markets, and flea markets, and non-point pollution sources such as
agricultural run-off, must be provided with wastewater treatment measures.

In terms of solid waste management, it is expected that along with the increase in urban
population, the total volume of solid waste generation in the city will also escalate. If no effective
management measures are implemented, the health of residents of Zamboanga City will be
affected and greatly damage the natural environment, affecting the tourism and housing
industries.

On Challenges Brought by COVID-19 Pandemic

The COVID-19 pandemic has strained the City’s health system to its limits to fight the spread of
the virus and protecting the lives of Zamboanguefos. Not only does it pose threats to the health
and medical sector but it has also drastically developed into an economic crisis. Relevant to the
community quarantine imposed by the LGUs, the COVID-19 pandemic has disturbed the City’s
economic and consumption activities. The total estimated losses due to the imposition of
Enhanced Community Quarantine (ECQ) in the Zamboanga region alone was estimated at
PhP4.91 billion or 1.26 percent of the projected 2020 GRDP.®

In the water supply sector, the ideal 24/7 supply of water has not been attained in some areas.
About 14 percent of total households have Level Il water supply access. The most common
complaint is the difficulty in fetching water from communal faucets due to ECQ.

There are numerous strategies and suggested policy formations under social sector, economic
sector, infrastructure, governance, and environment of the Zamboanga Region to move toward
the new normal. Highlighted herein are the strategies related to the preparation of the Water
Security Master Plan:

Fast track the requirements for proposed water development projects;
Persuade the national government to give financial aid to all local water districts
nationwide;
e Forge sustained partnerships with capable and reputable private entities in the
implementation of water supply, development, and distribution and sanitation projects;
¢ |[nstitutionalize a National Emergency Management Program for Water Districts for
emergency response network and resource procurement and pooling;

¢ |nstitutionalize water harvesting facilities in all residential, business, commercial and
government offices; and

e Prioritize the protection and conservation of natural resources, especially in
environmental hotspots and critical ecosystems.

6 Regional Disaster Risk Reduction and Management Council for Region IX. Zamboanga Peninsula COVID-19
Regional Recovery Program 2020-2022 (Abridged Version). June 2020
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lll. Current Water Security Situation in Zamboanga City

Institutional and Organization Outlook

Legal Framework of the Water Sector

Constitution and Water Code of the Philippines. The 1987 Constitution of the Philippines
stipulates that water resource is “owned by the State” and its development and utilization “shall
be under the full control and supervision of the State”'”. The basic water law is the Presidential
Decree (PD) No. 1067 series (s) of 1976 otherwise known as the Water Code of the Philippines,
which is enacted under the same principles as those of the Constitution. It has the following
underlying principles:

All waters belong to the State;

All waters that belong to the State cannot be the subject to acquisitive prescription;

The State may allow the use or development of waters by administrative concession;
The utilization, exploitation, development, conservation and protection of water resources
shall be subject to the control and regulation of the government through the National Water
Resources Board'® (NWRB); and

e Preference in the use and development of waters shall consider current usages and be
responsive to the changing needs of the country.

The Water Code governs the appropriation of water. Such appropriation of water is legally allowed
for the following purposes: domestic, municipal, irrigation, power generation, fisheries, livestock
raising, industrial, and recreational. The measure and limit of water appropriation is its beneficial
use'®. Standards of beneficial use are prescribed by NWRB to the appropriators of water for
different purposes and conditions. No person shall appropriate water without a water right that is
acquired through issuance of a water permit?®. The most noticeable point in the water
appropriation is that the Water Code adopts the policy of “first-in time, first-in right” for the water
allocation among users. In its Article 22, the code provides “between two or more appropriators
of water from the same sources of supply, priority in time of appropriation shall give the better
right, except that in times of emergency the use of water for domestic and municipal purposes
shall have a better right over all other uses; provided, that where water shortage is recurrent and
the appropriator for municipal use has a lower priority in time of appropriation, then it shall be his
duty to find an alternative source of supply”.

Water Supply. In the 1970s, the Philippines made three legislations which formed the basis of
today’s water supply sector:

e RA No. 6234 an act creating the Metropolitan Waterworks and Sewerage System
(MWSS) and dissolving the National Waterworks and Sewerage Authority

7 Section 2, Article XII

'8 Formerly known as National Water Resources Council

9 Defined in the code as the utilization of water in the right amount during the period that water is needed for
producing the benefits for which the water is appropriated.

20 A water permit may be granted to: (i) a Philippine citizen, (ii) a legal entity. i.e., cooperative, corporation, etc., with
at least 60% of its capital owned by Philippine citizens, or (iii) a government entity or a government-owned
corporation.
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(NAWASA)?'. This act authorized MWSS to serve water supply and sanitation needs
of Metro Manila.

e Presidential Decree No. 198, as amended, otherwise known as the Provincial Water
Utilities Act of 1973 was enacted to form local water districts?? for provincial cities and
municipalities outside of Metro Manila. The act also created the LWUA to provide
institutional, technical and financial assistance to water districts nationwide.

e Presidential Decree No.1206, s. 1977, known as the Public Service Law, authorizes
NWRB to supervise water supply services and regulate water tariffs, except those
under the control of MWSS and LWUA.

Sanitation. The Sanitation Code promulgated as Presidential Decree No. 856, s. 1975 is a
comprehensive legal basis which broadly covers various activities related to health and sanitation.
The health of the people, being of paramount importance, all efforts of public services should be
directed towards the protection and promotion of health. With the advance in the field of sanitation
in recent years, there arises the need for updating and codifying the scattered sanitary laws to
ensure that they are in keeping with modern standards of sanitation and provide a handy
reference and guide for their enforcement. Hence, the Department of Health (DOH) issued the
Revised IRR for Chapter XVII “Sewage Collection and Disposal, Excreta Disposal and Drainage”
which was signed on 27 May 2021 establishing/updating the requirements on collection,
treatment, and disposal of sewage and domestic sludge. Furthermore, provisions on sanitation
services are also emphasize in the Local Government Code and Presidential Decree 19823,

Water Related Organizations

There are more than 30 national agencies involved in the water sector but ten of which are key
agencies involved in the planning, financing, implementation, operation, and regulation of the
water sector outside Metro Manila. Presented in Table 27 are the major institutions and their key
functions.

Table 27: Key National Agencies in the Water Sector

Agency Main Function

NWRB Water resource allocation and economic regulation of private
waterworks including cooperatives, real estate developments and
private operator

Department of Public Works Technical Assistance to LGUs; and Level | and Il water system
and Highways (DPWH) Implementer; grant program on septage and sewerage (NSSMP)
National Economic and Sector macro-planning; approval of major sector projects;

Development Authority (NEDA) | development of guidelines on economic policies, including public-
private partnerships

NIA It has mandate of overseeing the sustainable development and
management of irrigation systems nationwide that is supportive of the
agricultural development program of the government.

21 NAWASA was a national agency in charge of waterworks development and operation in the Philippines. The
NAWASA systems suffered from inadequate capital and an inordinately centralized decision-making. Most decisions
and purchases had to be approved by the Manila central office.

22 A water district is a local corporate entity responsible for water supply and wastewater management systems in one
or more provincial cities or municipalities. It is established on a local option basis by the local chief executive and, like
LWUA, is classified as a Government Owned and Controlled Corporation (GOCC).

23 Otherwise known as Provincial Water Utilities Act of 1973
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Agency Main Function

DENR Watershed management programs and oversight body for
wastewater effluent

LWUA Provides financing, technical assistance and institutional
development services to water districts

LGUs Delivery of basic services and facilities such as safe potable water to

their constituents. Responsibility includes policy formulation,
planning, and regulatory functions and program implementation on
water, sewerage and sanitation.

Department of the Interior and Extends general administration and capacity-building support in all

Local Government (DILG) aspects of local governance to the LGUs, including water and
sanitation concerns.
DOH Develops water quality guideline for water service providers;

formulates water supply and sanitation programs to prevent
environmental-related diseases; development of policies related to

health
Department of Budget and DBM is an executive body under the Office of the President which is
Management (DBM) and mandated to promote the sound and efficient use of government

Department of Finance (DOF) resources.

DOF is responsible for national fiscal policy and management. It
provides sector funding through government financing institutions
(GFls)

National Plan and Policies

Updated Philippine Development Plan. The Philippine Development Plan (PDP) 2017-2022
has been formulated to lay down the foundation for inclusive growth, a high-trust and resilient
society, and a globally competitive knowledge economy. This foundation is intended to be strong
enough for the next three development plans to build on. The strategic framework of the PDP
2017-2022 is guided by AmBisyon Natin 2040%4. The Philippines was on its way to becoming an
upper-middle-income country, until the once-in-a-century global pandemic caused by COVID-19,
hit. Given this, the PDP was enhanced to respond to the challenges brought about by the
pandemic. The Updated PDP 2017-2022 will lead the Philippines back to the vision of a strongly
rooted, comfortable and secure life. Under the Updated PDP 2017-2022, the following strategies
related to water resources were identified:

* Pursue water supply and sanitation (WSS) policies, plans and programs in accordance
with the key reform agenda identified in the PWSSMP. With the amplified importance of
WSS during the COVID-19 pandemic and moving forward, the reform agenda will focus
on the following areas, which are ultimately aimed at making water services adequately
accessible for all: (i) establishing effective WSS sector institutions; (ii) strengthening
regulatory environment; (iii) creating and ensuring effective WSS services; (iv) balancing
water supply and demand; (v) building climate resiliency; (vi) enabling access to funding
and financing; (vii) managing data and information; and (viii) driving R&D.

e Pursue initiative on attaining water security. Increase in water demand arising from an
expected rise in individual hygiene practices and disinfection of public spaces due to
COVID-19, as well as rising support to urban/community farming practices, would call for

24 “By 2040, the Philippines shall have been a prosperous, predominantly middle-class society where no one is poor;
our peoples live long and healthy lives, are smart and innovative, and live in a high-trust society” (Executive Order
No. 5s. 2016)
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new water sources to ensure that demand is met, especially in areas suffering from water
scarcity. Thus, the government will continue to support the development of new water
sources and prioritization of surface water development. Groundwater recharge system in
the development of the surface water source for critical areas will be incorporated.
Measures on efficient water utilization and conservation, as well as the use of eco-efficient
water infrastructure such as, but not limited to, rainwater harvesting, water reuse, proper
agricultural and agronomic planning for irrigation, and other emerging technologies on
WSS will continue to be promoted to avert water shortage.

Adopt a common/unified framework for resource allocation for WSS and review the
National Sewerage and Septage Management Program (NSSMP) to accelerate the
provision of WSS services. Under the common/unified framework for resource allocation,
the national government will ensure the availability of the required budget allocation for
WSS projects. Likewise, in accordance with the Clean Water Act (RA 9275), sewerage
and septage management projects will be implemented. Given this, the government will
explore the expansion or restructuring of the NSSMP to accommodate more beneficiaries
other than sewerage or septage management systems in highly-urbanized cities and first-
class cities or municipalities.

Optimize funds for irrigation development and strengthen technical capacities for the
development and maintenance of irrigation facilities guided by the National Irrigation
Master Plan. Water allocation for irrigation will have to be managed efficiently to offset the
imminent increase in domestic or municipal water consumption to combat COVID-19.
Specifically, the government will shift its focus in the short term towards funding the
operation and maintenance, rehabilitation, and/or restoration of existing irrigation systems
across the regions, instead of funding for the construction of multi-year large irrigation
systems.

Improve coordination between flood management efforts and undertakings in other
sectors. Pending the creation of an apex body for the water sector, DPWH, as the de facto
lead agency for flood control and management, and other relevant agencies will intensify
coordination between flood management efforts and undertakings in other sectors.
Likewise, a paradigm shift from looking at floodwaters as “disaster to be prevented” into a
“resource to be managed” is a necessary step in attaining the objectives of the Integrated
Water Resources Management (IWRM) framework.

Philippine Water Supply and Sanitation Master Plan. PWSSMP is an action plan being led by
NEDA to achieve universal access to water supply and sanitation services from 2019 to 2030. It
was aligned in government’s goal of attaining water supply and sanitation targets under the PDP
2017-2022, Clean Water Act of 2004 and United Nations (UN) Sustainable Development Goals
(SDG). Highlights concerning Zamboanga City as presented in the PWSSMP are as follows:

Water Availability, Water Stress, and Water Scarcity. NWRB has identified Zamboanga
City as one of the nine water-critical urban areas where water is consumed intensively.
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e | st of Programs and Projects. An estimated amount of PhP20.46 billion for water supply
projects?® and PhP339 million for sanitation projects?® are identified for Zamboanga City.

Local Plans and Policies

Zamboanga Peninsula Regional Development Plan (2017-2022 Midterm Update). This
development plan captures policy directions, strategies and programs addressing current regional
development issues and concerns in Zamboanga Peninsula. The following strategies related to
the water resources were identified:

e Sustain the implementation and rehabilitation of irrigation systems in the region. The
funding and implementation of rehabilitation of Communal Irrigation System (CIS) and
Small Water Impounding System (SWIP) shall be accelerated to sustain the provision of
water for rice lands across the region;

Prioritize the funding of major irrigation projects;
Conduct preliminary investigation on supplemental water sources for CIS and allocate
funds to augment and sustain the supply of irrigation water;

* Provide adequate, safe and sustainable water supply and explore and develop new water
sources to meet existing and growing demand;

e Public and private facilities shall be required to establish sewage and septage treatment
plants for treating wastewater;

Incorporate water collection system in school building design of DPWH/DepEd,;
Zamboanga Peninsula water districts to conduct Isotope studies for watershed within their
areas of responsibility;

* Improve disaster flood mitigation and response and reduce adverse effects; and

* Mitigate flood damage in principal river basin.

Zamboanga Peninsula COVID-19 Regional Recovery Program (2020-2022). The overall
objective of the Regional Recovery Program (RRP) is to address the adverse effects brought
about by COVID-19 pandemic and facilitate the transition and adaptation of Zamboanga
Peninsula to the “new-normal”. The following strategies related to the water supply were identified:

Fast track the requirements for the proposed water development projects;
Persuade the national government to give financial aid to all local water districts
nationwide;

e Forge sustained partnerships with capable and reputable private entities in the
implementation of water supply, development, and distribution projects;

e |Institutionalize a National Emergency Management Program for water districts for
emergency response network and resource procurement and pooling; and

¢ |nstitutionalize water harvesting facilities in all residential, business, commercial and
government offices.

25 Proposed water supply projects include: (i) Short Term (Cahumban Water System, Feederline/Water Services
Expansion, Zamboanga City WD Impounding Dam); (ii) Medium Term (NRW Reduction Program, Rancho Frio and
Bunguiao Water System); and (iii) Long Term (Bulk Water Distribution Line, Impounding Facilities, Mainline
Replacement Project and Water Demand Management)

26 Proposed sanitation projects include: (i) Short Term (Computer software system for data analysis, Material
Recovery Facility for every barangay, Sanitary Landfill Facility); (i) Medium Term (Sewerage Treatment Plant); and
(iii) Long Term (WaSH in Schools and Zero Open Defecation)
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Zamboanga City Policies. With the trajectory in the Philippine water supply and sanitation sector
to achieve universal access to water supply and sanitation services from 2019 to 2030, the
following efforts of the local government of Zamboanga City through executive ordinances are:

e Executive Order (EO) BC-540, s. 2000 is an executive order creating the technical working
group (TWG) on Water Security of Zamboanga City.

e Ordinance No. 529, s. 2020. The “Environment Code of the City of Zamboanga” provides
for inland water management in ensuring clean water supply, protection of underground
water, water quality standards, monitoring and maintenance.

e Ordinance No. 542 s. 2020. An ordinance requiring the proper harvesting, storage and
utilization of rainwater in the City of Zamboanga, appropriating funds therefor, providing
penalties for violations thereof and for other related purposes.

e EO BC-661 s. 2021 is an executive order creating the Zamboanga City Water Security
Council (ZCWSC). This supersedes the EO BC-540 (2000). Details regarding the Council
is presented in Annex 3. The main functions of the Council are as follows:

a. Collaborates with concerned government and non-government agencies, water
service providers and stakeholders in crafting the ZC Water Security Master Plan
and the ZC Septage Management Plan.

b. Reviews and recommends to the Local Chief Executive and the City Legislative
Council relevant and responsive policies, strategies, guidelines and innovations on
water supply and sanitation development and management that serve as bases in
establishing the targets and directions for water and sanitation expansion and
improvement programs.

c. Reinforces public information, education and communication campaigns,
advocacies and promotions on water conservation and proper and efficient water
use including the installation/ use of rainwater harvesting systems.

d. Promotes use of water efficient fixtures and products in public and private
structures in coordination with the business sector that shall make available
fixtures, products, and appliances that are water efficient.

e. Reviews plan and programs on the construction of small impounding dams and
other water supply system projects in strategic areas across the City and provide
recommendations to the LGU and the water service providers.

Water Resource Management Practice

Water Resource Allocation. The NWRB is the government agency which manages and
regulates all water resources and services in the Philippines. It integrates and coordinates all
water related activities that ha