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Case Study: Innovative Wastewater Management Strategies for Naga City 

Country: City: Key Sectors: 

Philippines Naga City 
Land Use Management, Housing, 
Wastewater Management  

Local Partner Organization Geography and Population 

 
City Government of Naga 

 Naga City Planning and Development Office  
 Naga City Housing and Settlements Development 

Office 
 Naga City Environment and Natural Resources 

Office 
 Naga City Solid Waste Management Office 
 Metro Naga Water District 

 
National Government 

 Department of Public Works and Highway 
 Home Development Mutual Fund 
 Local Water Utilities Administration 

 
Academic Institution 

 Bicol State College for Applied Sciences and 
Technology (BISCAST) 

 

 
Naga City serves 
as the regional 
center of the Bicol 
Region, located in 
Southern Luzon. 
The area 
comprises  
8,448 hectares with 
a population of 
about 196,003 
based on the 2015 
census. 
 
 
 
 
 

 

 

Contact Information 
Naga City Planning and Development Office 
 
Mr. Wilfredo Prilles 
Email address: cpdo@naga.gov.ph  

	
Summary 

Naga is a secondary city in the Philippines not spared from a common trend besieging emerging cities – 
that is, developing rapidly to meet the demands of economic activities which can eventually lead to 
disruption of other systems within the city. Water and wastewater issues have been identified as main 
problems in urgent need of solutions using the Nexus framework. The City is pursuing a number of 
initiatives relative to this.  
 
One example is the housing project in Barangay (village) Del Rosario. A pilot wastewater treatment 
system is envisaged to be installed in the area. Wastewater from a slaughterhouse, a prison, and a new 
housing estate will be treated here. The technical feasibility of producing energy from wastewater in the 
form of biogas as well as reuse of treated wastewater for urban agriculture will be explored. A number of 
departments within the City including the engineering, planning, and environment, to name a few, have 
brainstormed on how best to elaborate the project. Naga City has also tapped the national level, through 
HDMF, in terms of financing the project.  
 
The Naga City Government is also exploring the possibility of piloting a wastewater management project 
for its public market. At present, the wastewater from the market empties into the Naga River thereby 
polluting the river system. The city government is also collaborating with the Metro Naga Water District 
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(MNWD) to check how nexus can be applied in the latter’s septage project – looking into the possibility 
of energy generation from sludge. At present, the City is in continuous dialogue and consultation with 
relevant stakeholders to flesh out concrete steps to actualize the project.  
 
At the meso level, the city partnered with the Bicol State College for Applied Science and Technology 
(BISCAST) to help broaden and disseminate knowledge and skills provided by GIZ technical experts. A 
household survey on sanitation and wastewater services was completed in collaboration with BISCAST 
in three barangays. Results of the survey helped establish a baseline for further development of the 
city’s innovative wastewater management. 
 
These concerns and initiatives are taken into account by the City as it updates its Comprehensive Land 
Use Plan (CLUP). In terms of addressing its sanitation concerns, the City has enacted Ordinance No. 
2014-076, establishing a wastewater management system pursuant to the provisions of the Philippine 
Clean Water Act (Republic Act No. 9275). Apart from the CLUP, the City intends to formulate a 30-year 
Sustainable Urban Development Plan which will serve as basis for the city’s long-term urban growth. 

Rationale 

Naga City serves as the regional center of Bicol, located in the eastern part of the Philippines facing the 
Pacific Ocean. The city’s population is estimated to be more than 170,000 and is expected to increase 
in the coming years. Naga’s demographics show that it has a fairly young population, with 55.39 percent 
of the whole population being comprised by residents 24 years old and below.  
 
A bustling center for various socioeconomic activities in its region, Naga City’s inevitable development 
meanwhile threatens its environment and natural resources. The changing climate also adds stress as 
impacts manifest through flooding, low agricultural yield, and energy shortage. Frequency of extreme 
weather events also hampers the livelihood and social security of the Naguenos.  
 
The continuous increase in the City’s population results to increased demand for resources such as 
land, water, and energy. Some glaring evidence is shown in the 2014-2015 sampling analysis of the 
city’s water quality. All 22 stations sampled for coliform bacteria did not pass the acceptable range of 
5,000 MPN/100 ml. This in itself is a strong indication that water sources are contaminated. Coliform 
bacteria are used to evaluate water quality and presence of such organisms are used as indicators of 
water pollution. 
 
Results of the recently completed household survey on wastewater services also call for urgent actions 
to address the growing problem on sanitation. Three barangays namely Triangulo, Tabuco, and Lerma, 
were surveyed to be considered a baseline for developing the vacuum sewerage system within the 
framework of nexus activities in Naga City.  
 
A total of 1,188 households were surveyed. From the respondents, 82% have their own septic tanks. 
However, it is known that even properly constructed maintained and functioning septic tanks can only 
remove 60 to 80 percent organic pollutants and total suspended solids and may have leakages. Even 
more alarming, almost half (48.6%) of the surveyed households indicated that they have not emptied 
their septic tanks. 
 
All these scenarios require a holistic intervention. The planned low-cost housing project in Barangay Del 
Rosario is one response to this. Planning and implementation of cost-efficient housing schemes 
requires a cross-sectorial approach. It encompasses energy, water, wastewater, storm water drainage, 
and solid waste to name a few. With low-income employees from the city government as main 
beneficiaries, the proposed housing project in Del Rosario explores integration of existing systems and 
resources in order to become efficient and economical. 
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One proposed intervention is the installation of a wastewater treatment system which will cover not only 
the housing estate but will also include neighboring facilities such as slaughterhouse and city 
penitentiary. At the moment, septic tanks and a constructed wetland are used to treat the 
slaughterhouse’s effluent. However, this causes a putrid smell which affects the people’s health. On the 
other hand, the penitentiary’s effluent runs off directly into a nearby creek thereby polluting the 
environment. No sewer facility network exists in the city. 
 
As a “maogmang lugar” (happy place), Naga City will strive to keep its vision of being a recognized 
model of good governance and development centered on quality and accessible services to its citizenry. 
Cross-sectorial planning, particularly in the area of wastewater management, is one of the many 
strategies being undertaken by the city government toward the realization of this vision. 

Project Description 

Within the nexus framework, wastewater-to-energy projects are the priorities of Naga City. This is the 
direction that the City intends to take, with support from its legislators, as evidenced by the enactment of 
its Wastewater Management ordinance in 2014. It is imperative to introduce innovative wastewater 
management in Naga City because of an increasing degree of water resources and soil contamination 
with coliform bacteria. A household survey conducted in three barangays further validates the city’s 
critical sanitation situation. 
 
Some concrete projects being explored by the City include the septage project with MNWD; specifically 
the use of the sludge arising from wastewater treatment as an energy source. Policy- and mandate-
wise, a water district can directly engage in energy generation, if resources and capacity permit, 
especially if the energy is to be used for its own facility. The city is also keen on piloting a wastewater 
management project for its public market in order to reduce pollution loading in the Naga River. At 
present, the market’s wastewater directly empties into the river without any form of treatment. 
 
Another site that had been looked into for piloting of a decentralized wastewater-to-energy facility is a 
housing project in Barangay Del Rosario. Biogas produced after treatment could be used within the 
compound. Treated wastewater can also be reused for agricultural purposes. Other interventions 
provided by the Nexus project include improvement of housing construction to make the structure more 
earthquake-resilient while maintaining affordability.  
 
To institutionalize cross-sectorial planning, the City applied nexus approach in updating its CLUP. 
Instead of using the usual process for consultations, which covers five sectors namely social, economic, 
infrastructure, environment and natural resources, and institutional; the city used each sectorial council 
as a planning unit. Each sector was further sub-divided (e.g., children, senior citizen, women for social; 
air shed, watershed for environment; power, land/air/water transport, telecomm for infra; etc.) during the 
planning process. While this proved longer and more tedious, there was greater confidence on the City's 
part that all issues impacting land use were thoroughly discussed. The city has already completed 16 
sub-sectoral workshops and is targeting to submit the CLUP to the HLURB by the first quarter of 2017. 

Stakeholders / Target groups 

Stakeholders: 
 Naga City Planning and Development Office 
 Naga City Environment and Natural Resources Office 
 Naga City Engineer’s Office 
 Naga City Housing and Settlements Development Office 
 Naga City Solid Waste Management Office 
 Metro Naga Water District (MNWD) 
 Home Development Mutual Fund (HDMF) 
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 Bicol State College of Applied Sciences and Technology (BISCAST) 
 Habitat for Humanity 

 
Target groups: 

 Low-income employees of the local government of Naga 

Costs / Financing  

As part of the GIZ study across three barangays in Naga City, investment costs for the vacuum sewer 
system per Bilfinger’s Water Technologies technical specification amount to PhP 34 million (659,000 
EUR). This only covers cost of equipment to be imported. The costs exclude taxes, duties, government 
levies and transport charges as well as local construction and equipment costs.   
 
In collaboration with MNWD, the City is hopeful that it can benefit from the National Sewerage and 
Septage Management Program (NSSMP) of the DPWH. Unfortunately, based on dialogues with the 
DPWH, it was found that the City is not yet eligible to apply for the grant. NSSMP is only available for 17 
highly urbanized cities (HUCs) outside Metro Manila. Furthermore, NSSMP only provides 40% cost 
share for sewerage projects. Amendments to the NSSMP guidelines have been forwarded by the 
DPWH to include eligibility of non-HUCs as well as expansion of grant coverage for septage.  
 

Methodology  

To formalize the partnership between the local government of Naga and GIZ, a Memorandum of 
Understanding (MoU) was signed. A Nexus Task Force comprised of representatives from the city 
government offices and stakeholder groups was established to ensure that all nexus-related activities 
will be in concert with the project’s objectives. A separate MoU between GIZ, Naga City, and BISCAST 
was also enforced to facilitate capacity building of training institutions. 
 
To further probe into the project’s issues and needs, local workshops and consultations were held with 
the Nexus Task Force. The preliminary workshop focused on scoping and needs assessment. The 
housing project was also subjected to a Strength, Weakness, Opportunity, and Threat (SWOT) analysis 
to determine areas where assistance may be needed. Results of the exercise also provided a clearer 
picture of the internal and external factors which can affect project implementation. 
 
Two building experts were also mobilized to provide on-site technical assistance and practical training 
for teachers and students of BISCAST and to some extent, workers on site. Revisions in the housing 
design which were eventually applied in the project were done by the students and faculty from 
BISCAST. 
 
Complementary to this, a technical study on wastewater generation has been done. Wastewater from 
the penitentiary, new housing estate, and the school, which can all be classified as municipal 
wastewater were calculated. The City also completed a technical questionnaire on vacuum sewer 
system to obtain accurate influent and effluent data at peak flows in order to correctly size the vacuum 
station and sewer network. From the data obtained, the initial feasibility study and budget proposal for 
the vacuum sewerage system will be formulated. 
 
For Naga City, continuous dialogues with stakeholders and forging of partnerships are important 
strategies in order to move forward with implementation. BISCAST and MNWD are two of the most 
crucial local partners identified by the city. On the other hand, DPWH and LWUA are the relevant 
national government agencies which can help the City realize its nexus projects. 

Studies / Reports / Training / Dialogues 

 Report on Nexus activities in Naga City/Philippines on affordable housing and waste water 
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management concept, GIZ Nexus, Bangkok, August, 2014; 
 Naga City: Septage treatment and wastewater concept for Del Rosario, Fraunhofer IGB, Stuttgart, 

November 2014; 
 October 27 to 29, 2014: Peer-to-peer Learning on Solid Waste Management (Visit to Bantan 

Sanitary Landfill near Chiang Mai/Thailand) 
 January 20, 2015: Gender and Development (GAD) Workshop in the framework of peer-to-peer 

learning; 
 August 13, 2015: National – Local Dialogue for Naga City 

Results (Impact) 

Prior to its selection as one of the Nexus project sites, the City Government of Naga has entered into a 
tripartite agreement with the Habitat for Humanity and the Home Development Mutual Fund (HDMF) for 
a low-cost housing project located in Barangay Del Rosario. 
 
Technical assistance was provided by GIZ Urban Nexus in two ways namely 1) introducing possible 
amendments in terms of structure and design, and 2) ensuring compliance with national building 
standards issued by the Housing and Land Use Regulatory Board (HLURB). In terms of the design, one 
central septic tank was designed instead of 48 single septic tanks resulting to economic savings. 
Detailed cost calculations on the “quarto complex” housing units have also been elaborated and 
presented to the city government. 
 
To ensure that such innovations can be replicated in the future, on-the-job-training for BISCAST 
teachers and students was conducted. The training covered practical engineering skills including 
construction site management, detailed cost estimation and cost calculation for better monitoring and 
evaluation, modular construction system and improved hollow bock production, improved roofing, cross 
ventilation and climatically-adjusted design and construction. The training was conducted at BISCAST 
as well as on the construction site. The changes in housing designs have been drawn by students and 
teachers later approved by the city government.  
 
Advisory service to BISCAST has been provided in the areas of waste water management, solid waste 
management, resilient, cost-efficient and climatically adjusted housing, resilient, cost-efficient and 
climatically adjusted construction methods, energy efficiency and application of renewable energies and 
elaboration of respective training manuals and on-job-training.  
 
Working at the meso-level has allowed the project to create a new pool of skilled individuals who will be 
able to undertake similar work in the future. The training skills mentioned above have become part of 
the training courses implemented by BISCAST in their courses for architects. Such concrete action is a 
testament to BISCAST’s commitment to become the leading training center on innovative resilient low-
cost housing technology and other nexus approaches not only within the Bicol Region but in the entire 
Philippines. 
 
Consciousness has been created among decision makers that an innovative waste water management 
system is required to improve the sanitation system as today’s practice is leading to continuously 
increasing contamination of the water resources (ground water, rivers) and the soil.  
 
Once the nexus initiatives are realized, the growing concerns on sanitation can be addressed. Through 
proper wastewater treatment and management, contamination of water sources which can adversely 
impact the residents’ health, will be lessened. Stronger alignment between Naga City Government, 
MNWD and BISCAST will translate to better delivery of basic services; thereby contributing to increased 
satisfaction of its constituents. 

 


