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SUBPROJECT APPRAISAL REPORT: QUEZON METRO WATER DISTRICT 

1. EXECUTIVE SUMMARY 

1.1 INTRODUCTION 

1. Based on an evaluation of candidate water districts (WD) on criteria such as 
creditworthiness, interest to participate, and readiness, during the Inception Phase of the 
PPTA (March 2009), the Quezon Metro Water District (QMWD) was selected as one of five 
pilot WDs to participate in the PPTA for the preparation of subproject appraisal reports 
(SPAR). 

2. The SPAR is based on data collection field surveys (including a socio-economic 
survey), stakeholder consultations and analyses carried out during April-August 2009.1 A 
participatory approach was adopted, involving close consultation with key stakeholders and 
target communities which has enabled subproject design and formulation to reflect the views 
and aspirations of the WD, local government stakeholders and beneficiary communities. The 
subproject has been prepared in accordance with relevant national legal requirements and 
standards, and ADB requirements, policies, and guidelines. 

3. Through this process, interest was expressed by both QMWD and the LGUs of 
Lucena City and Pagbilao Municipality2 in cooperating to develop a pilot sanitation (septage 
management) component—in addition to the proposed improvements and expansion of the 
WD’s water supply system.  

4. Draft outline technical designs, tariff projections and implementation arrangements 
were presented and discussed with national and subproject stakeholders during a workshop 
on 26-27 August. Adjustments/ refinements to the subproject design and implementation 
program resulting from the workshop are incorporated in the SPAR in the Draft Final Report 
(DFR) submitted in November 2009. 

5. For the preparation of the DFR it was assumed that sanitation works would be 
financed under a grant from AusAID, subject to confirmation. However, during the tripartite 
meeting for the DFR held on 16 February 2010, ADB informed that AusAID had changed 
their investment priorities, and grant funds were no longer available for sanitation.  

6. On 2-3 March 2010, QMWD were consulted in this new light, to determine whether 
they were interested if sanitation was financed from the loan or from their own funds. After 
some clarifications on the new computation of water tariff, the WD verbalized its utter 
disappointment with the change in funding for the sanitation component. For the Final 
Report, it was agreed that the sanitation component for QMWD will be deleted from the 
proposal; the Final Report will only cover the water supply component. The IGM (Interim 
General Manager) will relay this latest development to the Board Members. 

7. The format of the SPAR is based on the standard format for feasibility studies as 
prepared for the Local Water Utilities Administration (LWUA), the executing agency for the 
PPTA. 

                                                 
1  Photographs of public disclosure meeting and existing infrastructure are shown in Appendix 1.1 . 
2  Despite several attempts, unfortunately it was not possible to meet with Tayabas Municipality LGU during the 
period of field surveys and consultations, and subproject formulation. However, interest in sanitation has 
subsequently been expressed by the mayor at a meeting in Manila on 11 September 2009.  
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1.2 CONCLUSIONS OF SOCIO-ECONOMIC SURVEY AND STAKEHOLDER 
CONSULTATIONS 

1.2.1 Summary of Results of Stakeholder Consultations 

8. Stakeholder consultations confirmed the need for the subproject and that it will benefit 
the poor. Expansion of services in underserved areas in Tayabas and Pagbilao opens water 
connections to poor areas that have long awaited a piped service.  

9. On the other hand, although the need for the sanitation component was great, the 
level of awareness—and thus demand for improved septage—was relatively low among 
households, indicating the need for social marketing of sanitation. Advocacy and 
consultations with the LGUs of Lucena City, Pagbilao and Tayabas resulted in the 
expression of interest to participate in sanitation by the local government units. Consultations 
also generated consensus on a partnership strategy on the implementation of the sanitation 
component, and identified environmental concerns affecting sustainability of water sources.  

10. Gender analysis and action planning resulted in the preparation of a Gender Action 
Plan in addressing gender and operational concerns such as high non-revenue water, lack of 
water connection by women-headed households and the poor, and watershed problems. 

1.2.2 Some Identified Social and Environmental Issues  

11. Low Affordability and Absence of Maintenance Arrangements .  Urban poor are 
distributed in all barangays, with concentration in the main urban area of Lucena City. There 
are urban poor sectors which could not afford water and sanitation improvements.  

12. Provision of public faucets for the poor should be expanded by continuing to 
coordinate with local governments at the barangay and municipal levels.  However, the 
closure of some public faucets due to lack of operation and maintenance arrangements 
pointed to sustainability issues that could be enhanced if user groups are linked up to income 
generating opportunities, a process that can be facilitated by NGOs in coordination with 
LGUs of through the WD’s Gender and Development Plan.  

13. Lack of Sanitation Facilities in Urban Poor Settlements . Absence of toilets or 
working septic tanks in some urban poor areas compromised water quality of the river which 
was also the people’s source of water for domestic use. Tayabas has an estimated 10% 
viable septic tanks with many directing wastes into drainage systems.  

14. LGUs foresee possible problems in that many existing septic tanks which may be 
deemed workable by their owners may actually need to be upgraded at considerable cost. 
While there was a preference for the individual sanitation system, there was interest in the 
idea of shared septic tanks among LGUs and poor households to address affordability 
concerns. The need for options for appropriate and affordable technology was also raised, 
such as economic uses of by-products of desludging.  

15. The need for coordination with local government was well recognized within the Water 
District and by local government and agencies on the area of environmental sanitation and 
housing regulation and enforcement. The local government agreed that it needs to pass 
legislation to promote septage management as well as provide overall leadership and 
support to drive septic tank improvement throughout the pilot site. Urban poor in sanitation 
hot spots will be prioritized for installation and improvement of on-site sanitation facilities 
through community organizing principles and access to microfinance. 
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16. Equity in Water Distribution.  Tayabas is the main water resources area in terms of 
natural springs (the main utilized spring being May-it) and is a passageway of transmission 
lines from May-it. People believe that they are underserved by the WD. The local leadership 
considers exercising its options to provide independent water services for a certain sector of 
the municipality. Thus there are political sensitivities that need to be managed with the 
prospect that franchise members/water source communities may one day curtail resource 
use by the water district. However, Tayabas is the major recipient of the expansion of the 
existing system under the proposed subproject which hopefully go some way to correcting 
the present inequitable distribution of water resources among the three political units in the 
franchise area.  

17. At least 20 irrigator associations of Tayabas use the overflow from May-it spring for 
irrigation. There were apprehensions that the increased demand by the water district would 
affect their traditional access to irrigation water. While the water district did not expect to 
draw its full allowable capacity based on its NWRB permit and can continue to share the 
overflow with irrigators, the call by irrigators was for a dialogue to address the issue. Should 
it be necessary in the future, the WD sees the option as the search for alternative water 
sources for irrigation. 

18. Gender and Development.  A Gender Action Plan that was prepared by the WD 
included community-based initiatives to address identified gender, sanitation and water 
connection issues.  

19. Changing Land Uses in the Watershed . Mount Banahaw is an abundant water 
supplier for all municipalities in the region. But human pressure into the protected zone, 
political issues and greatly increased demand from a fast growing population, and competing 
water uses surfaced as concerns that affect sustainability of water resources that will need to 
be addressed.  

1.2.3 Recommendations 

20. Pro-Poor Targeting of Participants.  The subproject should target all households 
living within the vicinity of the network of the piped water system. It should also target 
disadvantaged groups (e.g. women headed HHs and the poor HHs in the slum areas) for 
appropriate water service for piped water or communal water points.  

21. Households for the sanitation component should be identified in coordination with the 
LGUs that will undertake a survey of sanitation facilities. Targets should also be made to 
cover a set percentage of sanitation hot spots for improvement of septage systems by the 
end of subproject loan implementation.  

22. Pro-Poor Finance and Livelihood Options.  A micro-finance facility should be set up 
to ensure participation in septic tank installation/improvement of targeted participants in 
sanitation hot spots. A cost recovery scheme shall be established.  The WD’s Gender and 
Development Fund may be accessed to support water and sanitation-related livelihood 
options of women and urban poor groups. Capability building should support community 
management of water and sanitation facilities for the poor.  

23. Special Projects and Community Based Watershed Management.  The critical 
role of watershed communities in natural resource management should be acknowledged in 
an implementation plan for the subproject. Sustainable resource management can be 
promoted by empowering watershed communities to be active participants in social fencing 
and watershed management. Community-based resource management and support for 
alternative livelihood options may be promoted and supported by linkaging for alternative 
livelihood options and in gender and capability building plans and activities. 
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1.3 WATER SUPPLY 

1.3.1 Rationale 

24. The estimated served population as of December 2008 is estimated at 50% of the 
city/municipal population under the franchise area of the QMWD. This is a low coverage 
figure considering that the QMWD has been in existence for more than 30 years. There is 
thus a need to improve service coverage, particularly for Tayabas Municipality which is 
underserved at present, and to increase supply to meet future water demand for the whole 
franchise area.  

1.3.2 Existing Water Supply System  

25. The existing  waterworks facilities of QMWD include six [6] spring sources each with 
an intake box (the major spring source is May-it), eleven (11) deepwells two of which are 
newly drilled and do not have pumping facilities, seven (7) ground reservoirs, two (2) 
collection chambers, transmission and distribution lines, appurtenant valves, fire hydrants 
and service connections. 

26. Non-Revenue Water.  The total unaccounted-for-water in QMWD for the period 
January to December 2008 was 4,278,037 cum or about 27.7 % of the total production for 
the same period; however, this is only approximate as only very few of the sources have 
measuring devices.   

27. Problems and Issues.  During field investigation and interviews conducted with the 
officials of the WD, the following issues and problems were identified: 

1) The existing transmission lines coming from May-it spring do not attain their full 
design carrying capacity, resulting in inadequate supply. The estimated supply 
from May-it spring based on 2008 records of production is only about 200 to 210 
L/s (out of an estimated potential of about 720 L/s). 

2) Regular operations and adjustment of the valves to regulate flow and pressure in 
the system—even with the valving scheme being implemented, the adequate flow 
and pressure cannot be attained. High pressures can only be experienced when 
the level of water in the reservoirs is high. 

3) There are old distribution lines and leaking service connections in Tayabas 
(however, there is an on-going pipe rehabilitation in Tayabas which might improve 
the condition of the pipes after its completion). In Lucena City, there are some fire 
hydrants with visible leaks. 

4) Not all sources and reservoirs have flowmeters to monitor inflow and outflow of 
water.  At present, the WD is adopting the volumetric method of measurement to 
account total water production. 

5) The pressures in Pagbilao are normally high, as it is controlled by the reservoir 
elevation, but this causes frequent pipe bursts and thus frequent water service 
interruption. 

6) Lack of detailed understanding of networks hydraulics—operations are very 
reactive. Knowledge in water system operations with the aid of computer programs 
for hydraulic models and simulation may enhance performance of the system as 
this would allow operations staff to understand more the dynamics of the system 
and make necessary adjustments in the field.      

1.3.3 Scope of Proposed Water Supply Component 

28. Water Resources.  The minimum recorded flows of the rivers in the area (Ibia and 
Dumacaa Rivers) are not enough to supply the future water requirements of QMWD.  
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29. Also, the excess flow of the May-it Spring is not enough to support the additional 
water demands of QMWD.   

30. Existing QMWD wells show that high capacity wells can be drilled and developed in 
the area north and northwest of Lucena City. Within the existing and proposed wellfields 
located northwest of Lucena City, a fictive flow of 125 lps per km band of aquifer or 500 lps 
from the 4 km and additional 200 lps from the adjacent wellfield to the east have been 
determined.  Deducting the present QMWD withdrawal of 213 lps from the total of 700 lps, 
the potential for additional withdrawal is estimated at 487 lps (42,077 cumd).  

31. The absence of wells within the expansion areas of the QMWD covering Barangay 
Masin in Tayabas City and Barangay Malicboy in Pagbilao makes it necessary to construct 
test wells or exploratory wells in these areas during the initial stage of the design phase of 
the project. Test well drilling will confirm the quantity and quality of available groundwater 
prior to finalization of the project detailed design. 

32. Service Area.  Factors considered in the delineation of the future service area 
included the willingness to connect, concentration of population, proximity to existing system 
or location in relation to the proposed route of the transmission lines, and other technical and 
economic considerations. Figure 1.1  shows the present and future service area of the 
QMWD. 

33. Development Program.  Based on an analysis of options and alternatives to meet 
future water demands to the design planning horizon of 2025, the recommended water 
supply system improvement program will be undertaken in a two stages: Phase 1 is 
proposed to cover maximum day demand requirements until design year 2017, while Phase 
II is proposed to cover requirements until design year 2025. However, it is proposed that only 
Phase I is implemented under WDDSP; new financing arrangements will need to be made to 
implement the proposed Phase II works. 

34. The additional sources will come from groundwater through wells in the well fields in 
Lucena North and Northwest, Lalo-ALitao and Masin in Tayabas and Malicboy in Pagbilao.  
The operational storage computed at 15% to 30% of the maximum day demand is 
recommended for the proposed water supply improvement program of QMWD.   
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Figure 1.1: Present and Future Service Areas – QMWD 
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35. Phase I Development Program (2010-2017).  To supplement the existing facilities,  
the Phase I development program will include the following: 

1. Laying of approximately 10 km of 200mm to 300mm∅ transmission pipes 
including valves and appurtenances from Tayabas proper to proposed reservoir in 
Barangay Calumpang near Lucena City area.   

2. Construction of nine (9) additional deepwell sources and provision of pumping 
and disinfection facilities, including provision of generator sets, and provision of 
power supply lines.  

3. Laying of approximately 65 km of 50mm∅ to 300mm ∅ transmission and 
distribution lines including valves and appurtenances at existing service area and 
proposed expansion areas including pipe bridge crossings and culvert crossings, 
provision for pavement cutting, breaking and surface restoration. 

4. Construction of 1,150 cum storage facilities. 

5. Installation of 10 sets of 150mm and 15 sets on 10mm fire hydrants.  

6. Installation of 2,616 service connections excluding water meters. 

7. Provision for booster pumps station at Bgy. Masin and at at Lucena area. 

8. Provision for stored materials and equipment; and 

9. Acquisition of about 2000 sqm of land for wells and reservoirs 

36. The layout of the proposed development plan is shown in Figure 1.2 . 

37. Non-Revenue Water Control, Reduction and Management Program. The board 
and management of QMWD recognize the importance of effective management of NRW and 
have recently embarked on a drive to lower their unaccounted for water to 20% by 2010. 

38. At present there a special task for force for water accounting—Operation & 
Maintenance and Assistance Program (OMAP) focusing on the following activities: inspection 
and survey of inactive customers; routine check-up of water meters; leak detection survey; 
permanent disconnection of inactive consumers and concessionaires with illegal 
connections; spot inspection and constant surveillance of suspected customers; coordination 
with Barangay officials pertaining to apprehension of illegal water users; and coordination 
with local police in documenting and apprehending illegal water users. 

39. Although the QMWD is embarking on these activities, NRW cannot be truly accounted 
without the aid of an effective measurement system. There is a need to establish a 
monitoring and measurement system that would accurately measure performance of the 
improved system in terms of flows and pressure through installation production metering 
units and data logging equipment with a totalizing mechanism to record variation in flows and 
pressure due to dynamics of system. An efficient measurement system will enable water 
utility managers and personnel to optimise utilization of the system facilities that will be very 
useful in achieving and assessing system performance and efficiency.    

40. Based on discussions with the officials of the QMWD, it was informed that due to cost 
constraints, a priority on the NRW Program will include control measures so that the system 
will have a more accurate accounting of water production and water losses since present 
method of measurement gives approximate figures only.   

41. Other recommendations under the Utility Management Review to further improve and 
enhance system performance will be gradually implemented by the QMWD using internally 
generated funds. 
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Figure 1.2: Layout of Proposed Water Supply Development Plan - QMWD 
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1.3.4 Implementation Schedule 

42. The proposed improvement program as contained in this study will be implemented 
over a one and a half year period starting in mid-year 2012 and until end of year 2013.  The 
improved system is expected operate by the first quarter of 2014. 

1.4 WATER DISTRICT CAPABILITY AND SUBPROJECT IMPLEMENTATION 

43. QMWD is generally well-managed. Compared to the Industry Average for Very Large 
Water Districts which, for 2007, included seven water districts, QMWD exceeded the Industry 
Average in terms of production efficiency, collection effort, cost control, and personnel 
management. Profitability, however, has suffered as it dropped to a very low figure compared 
to the average for Very Large WDs due to reported net losses in some months.  The 
increase in its customer size also leaves much to be desired as QMWD was able to increase 
its number of customers by only 1,697 or barely 5.0% over a period of 4 years.   

44. The estimated served population as of December 2008 is estimated at 50% of the 
city/municipal population under the franchise area of the QMWD. This is a low coverage 
figure considering that the QMWD has been in existence for more than 30 years. The NRW 
is estimated at 28%; however, this is only approximate as only very few of the sources have 
measuring devices. 

45. A Water District Implementing Unit (WDIU) within QMWD will act as the central 
coordinating body for subproject implementation, and be headed by the Construction Division 
Manager or a senior professional within WD ranks.  

46. Blank  

47. Blank 

1.5 SUBPROJECT COST, FINANCING PLAN AND FINANCIAL ANALYSIS 

48. Development Costs.  The total development cost for the water supply subproject is 
approximately Php432 million ($9.6 million). This is based on the costs presented in the 
technical evaluation in Chapters 8 and 9 with additional price contingencies to allow for the 
timing of implementation. Table 1.1  presents a summary of the development cost for both 
water supply system (excluding interest during construction). 

49. Financing Plan. The subproject will be financed through relending by LWUA for the 
water supply component and grant funds for the sanitation component. ADB loan will finance 
Php466 million ($9.7 million) of the water supply (including interest during construction) while 
Php92 million ($1.9 million) will be provided as grant. The WD will finance the cost of land 
acquisition and taxes for both components. The financing plan is shown in Table 1.2 . 



 

TA No. 7122-PHI: Water District Development Sector Project PPTA – FR Vol. 4 – SPAR: QMWD 

10

Table 1.1: Total Development Cost (in PhP’000) – QMWD 

Civil Works Equipment Land
1 Source Development

a. Well Drilling/Development ls 1 23,460,000 23,460.0        -                -                7,038.0          16,422.0        23,460.0        
b. Surface Water / River Intake lot 0 0 -                -                -                -                -                -                
c. Spring Intake & Sump Improvement lot 0 0 -                -                -                -                -                -                

Sub-Total 23,460.0        -                -                7,038.0          16,422.0        23,460.0        
2 Pumping Station

a. Pump House including pipings, ls 1 6,405,900 5,509.1          896.8             -                1,537.4          4,868.5          6,405.9          
production meters, valves, 
hypochlorinators, etc

b. Electro-mechanical Equipment ls 1 20,529,160 5,132.3          15,396.8        -                13,959.8        6,569.3          20,529.1        
including controls & accessories,
riser pipes, transformers, power
line extension, etc.

c. Gen-set set 3 762,050 228.6             2,057.5          -                1,623.2          662.9             2,286.1          
Sub-Total 10,870.0        18,351.1        -                17,120.4        12,100.7        29,221.1        

3 Transmission Facilities ls 1 202,595,290 182,335.8      20,259.5        -                81,038.1        121,557.2      202,595.3      
4 Storage Facilities ls 1 24,437,500 23,215.8        1,222.0          -                4,643.2          19,794.6        24,437.8        
5 Service Connections no 2,616 1,950 3,060.6          2,040.5          -                1,632.4          3,468.7          5,101.1          
6 Fire Protection Facilities no 1 1,083,480 541.8             541.8             -                379.3             704.3             1,083.6          
7 Pressure Reducing Valves ls 1 4,572,350 640.1             3,932.2          -                2,743.4          1,828.9          4,572.3          
8 NRW Reduction ls 1 21,027,021 12,616.1        8,410.9          -                6,728.7          14,298.3        21,027.0        
9 Stored Materials ls 1 4,357,000 2,178.6          2,178.6          -                2,396.5          1,960.7          4,357.2          

10 Resettlement Cost ls 1 4,082,650 -                4,082.7          -                4,082.7          4,082.7          
11 Land Acquisition sqm 1,600 2,000 -                3,200.0          -                3,200.0          3,200.0          

SUB-TOTAL 258,918.8      56,936.6        7,282.7          123,720.0      199,418.1      323,138.1      
DETAILED ENGINEERING DESIGN 20,846.4        -                -                6,253.9          14,592.5        20,846.4        
CONSTRUCTION SUPERVISION 13,897.7        -                -                1,389.8          12,507.9        13,897.7        
PHYSICAL CONTINGENCIES -                -                -                6,070.5          25,879.2        31,949.6        
PRICE CONTINGENCIES 31,810.2        6,167.5          788.9             3,466.5          38,761.0        42,227.5        
TOTAL (Water Supply) 325,473.1      63,104.1        8,071.6          140,900.7      291,158.6      432,059.3      

Component FEC Local Total
Sub-Total

Unit Quantity Unit Cost

 
 

Table 1.2: Financing Plan (in PhP’000) – QMWD 

2011 2012 2013 2014 TOTAL

FUND APPLICATION

     Basic Construction Cost 9,558        106,075    200,222    -               315,855

     Land Acquisition/Resettlement 7,283        -               -               -               7,283

     Detailed Engineering Design 20,846      -               -               -               20,846

     Physical Contingency 1,320        10,607      20,022      -               31,950

     Price Contingency 2,619        11,035      28,573      -               42,227

     Supervision 421           4,667        8,810        -               13,898

     Interest During Construction 1,783        12,390      33,233      42,298      89,704      

    Sub-Total 43,830      144,775    290,860    42,298      521,763

FUND SOURCE

     WD Equity 5,660 17,822 34,682 0 58,164      

     Grant -               -               -               -               -               

     Others (LGU) -               -               -               -               -               

     Sub-Loan 38,170      126,953    256,178    42,298      463,599    

          ADB Sub-Loan 38,170      126,953    256,178    42,298      463,599    

          LWUA Sub-Loan -               -               -               -               

    Sub-Total 43,830      144,775    290,860    42,298      521,763     

50. Water Tariff. QMWD has not increased the water tariff since 2006.  However, it is 
assumed that even if there is no subproject, the water tariff will have to be increased in the 
future to cover increases in its operational expenses. For purposes of the projection, it is 
assumed that water tariffs will increase by at least 10% every two years in the future. 
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51. A 31% increase in 2014, immediately after completion of construction works, is 
necessary for the water district to gain sufficient funds to meet its existing operations and 
obligations.  From 2016 onwards, it is proposed that water tariff will have to be increased by 
10% every two years.  The proposed increases in the tariff are less than 60% of the previous 
tariff and not more than 5% of the family income of the low income group, which are both in 
accordance with LWUA’s requirements. 

52. Financial Internal Rate of Return (FIRR). A subproject is considered financially 
viable if the resulting FIRR of the proposed subproject is higher than the weighted average 
cost of capital (WACC) that was used in financing the subproject. An FIRR higher than the 
WACC implies that the incremental net revenues generated by the project will be enough to 
recover the implementation and operating costs.  

53. On the basis of the financing mix and the loan interest of 9.8% and the assumed cost 
of equity of 12.0% (the economic opportunity cost of capital), the WACC is 7.04%. The FIRR 
results under the five scenarios evaluated show that the subproject is viable with FIRR 
ranging from 13.6% to 17.86%.  

54. Affordability of Water Rates. A major consideration in the development of the tariff 
schedule is the ability of target beneficiaries to pay for their monthly water bill. It is a standing 
policy of LWUA that the minimum charge for residential connections should not exceed 5% 
of the family income of the low income group among families connected to the system. 

55. For Quezon, the estimated monthly income for 2014 is Php10,383.00. Using the 
affordability criteria, the minimum monthly bill (minimum charge) of Php141.00 when the 
project starts to operate in 2014 is only 1.36% of the estimated monthly income of poor 
families. In all subsequent years the minimum monthly bill is less than 5% of the estimated 
monthly income. Hence the proposed level of water tariff is deemed affordable to the low 
income or poor families. 

56. Impact of the Proposed Subproject on the WD’s Financial Operation.  The 
Projected Income Statement for the period 2009 to 2041 shows that the Water District will 
generate net income for all years of the projection period.  

57. Cash Flow Statements are also developed for the same period. It must be noted that 
analysis shows that the WD’s cash position for the some years (2009, 2012, 2013 and 2015) 
are negative.  However, the beginning cash balances for these years will be sufficient to 
cover the decreases in cash position for these particular years. For the other years, the 
statements show that annual cash inflows will be sufficient to cover all annual cash outflows 
of the Water District. 

1.6 ECONOMIC ANALYSIS 

58. The economic viability of the subproject was determined by computing the economic 
internal rate of return (EIRR) and comparing the result with the economic opportunity cost of 
capital (EOCC) of 15%.3 An EIRR exceeding the assumed EOCC indicates that the 
subproject is economically viable. 

                                                 
3 The hurdle rate for water supply investments is prescribed under NEDA-ICC guidelines for project evaluation 
which also provides shadow prices for foreign exchange (SER), wage rate for unskilled (SWR) and other non-
tradable components of investment costs.  
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1.6.1 Economic Internal Rate of Return and Sensitivity Analysis 

59. With the stream of economic benefits and costs computed over the assumed 25-year 
period, the economic internal rate of return (EIRR) of the water supply investments is 17.9% 
which is higher than the assumed EOCC of 15%. The subproject is economically viable. 

60. Sensitivity test results based on (i) a 10% increase in capital costs, (ii) a 10% increase 
in O&M costs, (iii) a 10% reduction in resource cost savings, and (iv) a 10% reduction in the 
value of incremental water show that the investments remain economically viable. However, 
of the four key variables that were considered and tested, the subproject was found to be 
most sensitive to decrease in resource cost savings (SI=0.83), followed by increase in capital 
costs (SI=0.76). The impact of increase in O&M costs and decrease in the value of 
incremental water are relatively small, with an SI of only 0.45 and 0.48, respectively. The 
switching values for these two variables are 120% and 131%, respectively.  

1.6.2 Subproject Beneficiaries 

61. At the end of the 25-year projection period, a total of 21,885 new service connections 
shall have been added to the existing ones. This will consist of 20,739 domestic connections 
(20,723 residential, 16 public faucets serving approximately320 households) and 1,146 non-
domestic connections. Overall, the water supply subproject shall directly benefit an estimated 
128,356 residents.  

1.6.3 Subproject Sustainability 

62. At full economic cost (i.e., capital investments plus O&M), the average incremental 
economic cost of water (AIEC), or the marginal cost of producing each cubic meter of water, 
was computed at Php10.8. Considering only capita costs, AIEC is Php6.4/m3. 

63. The average tariff, which was computed by dividing the present value of revenue by 
incremental water consumption, is Php11.3/m3. With an average tariff higher than AIEC, no 
economic subsidy will be required. The tariff revenue to be generated by the subproject 
during the 25-year period could fully recover all costs, including the full economic cost of 
investments that includes capital and O&M. 

1.6.4 Poverty Impact 

64. The water supply investments is expected to generate a total net economic benefits 
(NEB)4 of about Php232 million. Approximately Php236 million will accrue to water 
consumers. The labour sector will gain about Php55 million while the economy, because of 
the distortion in the exchange rate, will lose around Php51 million. On balance, the economy 
as a whole will gain the entire NEB of Php232 million.  

65. The poverty impact ratio (PIR) for the water supply investments is 29 percent. Based 
on the socioeconomic survey results, poverty incidence in the service area is around 37% of 
the total number of households. 

 
 
 
 

                                                 
4 NEB is the difference between the present value of subproject net economic and financial flows.   
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2. DESCRIPTION OF STUDY AREA 

2.1 GENERAL 

66. The franchise area of Quezon Metro Water District (QMWD) is composed of one city 
and two municipalities, namely: the City of Lucena, Municipality of Pagbilao, and Municipality 
of Tayabas that are located adjacent to each other, as shown in Figure 2.1 . The city of 
Lucena is at the central portion of Quezon Province.  Pagbilao is about ten kilometers from 
Lucena while Tayabas is about 12 kilometers away.    

67. This chapter describes and discusses the location, physical features, land topography, 
vegetation and climate in the above city and municipalities. This chapter also gives an 
overview of the areas’ population, living and health conditions, economy, education and 
available social services. A brief discussion of future development plans are also presented 
under the chapter. 

2.2 CITY OF LUCENA 

2.2.1 Location 

68. The City of Lucena is bounded on the north and northeast by the Municipality of 
Pagbilao, on the south and southeast by the Tayabas Bay, on the southwest by the 
Municipality of Sariaya, and on the northwest by the Municipality of Tayabas.  

69. The City is at 13º 56´ North latitude and at 121º 37´ East longitude and is 137 
kilometers southeast of Manila via the Philippine-Japan Friendship Highway.  The location of 
the City of Lucena is shown in Figure 2.1.  

2.2.2 Physical Features 

70. Topography.  The City is located on a flat terrain with slightly rolling hills. The largest 
part of the City has a slope of 0 to 3% with a small portion having a slope of 10% to 20%.  
Nine rivers and six creeks serve as natural drainage for the city and the city is wedged 
between two big rivers—the Dumacaa River which abounds with boulders on the eastern 
part, and the Iyam River with an abundant deposit of sand and gravel on the western part of 
the city.  

71. There are a few marshlands along the seacoast but many of them have been 
converted into fishponds.   

72. Vegetation.  The City no longer has a forested area. The City maintains a half-hectare 
Ecology Park at Barangay Isabang.  The City still has mangrove of about 94.5 hectares and 
swampy/marshland of 147.73 hectares.  

73. The total land area of Lucena City is 8,316.92 hectares (83.17 km2).  As of December 
2007, agricultural land occupied about 4,302.56 hectares or about 51.7% of the total land 
area. Built-up Areas occupied about 1,905.34 hectares or about 23.0% of Lucena’s land 
area. Residential areas occupy a huge 1,240.29 hectares or about 14.91% of the City’s land 
area. The rest are occupied by infrastructure, fishponds, functional open spaces, and 
rivers/creeks/shoreline.   
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Figure 2.1: Location of Quezon Metro Water District 
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74. Climate.  The climate of Lucena City is classified as Type IV of the Modified Coronas 
Classification of the Philippine Climate (Figure 2.2) . This is characterized by a relatively even 
distribution of rainfall throughout the year. Temperature ranges from 17.5 degrees 
Centigrade to 35 degrees Centigrade.  

75. An average of 3 typhoons cross the area annually and cause flooding in low-lying 
areas especially along the rivers. 

2.2.3 Population 

76. Demography.  The population of Lucena City is 236,390, according to the NSO 
Census of Population and Housing of 2007.  Urban population accounts for 203,584 which is 
86.12% of the total population, while the rural population accounts for 32,806 which is 
13.88% of the total population. The annual growth rate is 2.71% based on the 2000 and 2007 
population data.  

77. The study area is composed of 33 barangays covering a total land area of 8,316.92 
hectares. With the 2007 population of 236,390, the population density then was about 2,842 
persons per km2.  

78. Living Condition.  The latest available data on housing is in 2000. Based on 2000 
NSO Census of Population and Housing there are 40,261 households in Lucena City. 

79.  As of 1990, there were a total 24,576 single housing units or 84% of the 29,240 
housing units. About 80.5% of these single housing units were owned or were being 
amortized.  Another 11.9 or 2,921 units were rented and 1,838 units or 7.5% of the single 
housing units were being used for free with the owners’ consent. The remaining 32 houses 
were being occupied for free without the owners’ consent. There were 1,631 duplexes and 
2,889 multi-residential units and 144 other types of housing units. 

80. Statistics also showed that only 12.7% of the housing units had floor areas larger than 
90m².  Majority of the houses (56.5%) had floor areas which were less than 30m² and about 
30.8% had floor areas between 30 to 89m². The average household size was 4.87. 

81. Most of the houses were made of good material. Around 69% were made of 
concrete/bricks/stone and wood or a mixture of both and 86% had galvanized iron or 
aluminum for roofing materials. About 26% still used the traditional cogon/nipa/anahaw for 
roofing. 

82. In 2008, there were 52,178 households in Lucena City.  Of these, 44,988 or 86.2% 
had sanitary toilet facilities.  Another 2,629 households or 5.0% had unsanitary toilets. The 
remaining 4,561 households or about 8.7% had no toilet facilities. 

83. Health Conditions. In the past 5 years (2003–2007), Infant Mortality Rate (IMR) in 
the whole province of Quezon shows a declining pattern although there is noted increase in 
2007.  In contrast, Lucena City generally displays an upward trend in IMR within the same 
span of years.  Likewise, the same spike in IMR is noted in year 2007 for Lucena City.  IMR 
in these areas has significantly improved compared with the NSO national baseline recorded 
in 1998 when the mortality rate among infant was at 46 per 1,000 live births.  Moreover, the 
latest figure of 8.7 infant deaths per 1000 live births for Quezon Province is way below the 
National Objectives for Health for 2010 target set by the DOH (at 17 per 1,000 live birth) and 
the Millennium Development Goal for child health of at least less than 17 infant deaths per 
1,000 live births for the year 2015.  Lucena City’s IMR, however, is generally way above the 
target set for 2010 by the DOH and the MDG target for 2015. 
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Figure 2.2: Climate Zones of the Philippines 
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84. Along with the slow progress in attaining these health goals, Lucena City and the 
Province of Quezon have specific health threats that need to be addressed.  These are 
concerns that pertain to the double burden of disease.  While health problems related to poor 
development like infectious diseases, malnutrition, diseases related to water and sanitation 
are still not completely controlled, there are indications that so-called lifestyle and 
development related diseases are beginning to rise in prevalence.  According to the 
Provincial and City Health Offices, while infectious diseases are still considered as one of the 
leading causes of morbidity and mortality, cardiovascular diseases and other chronic 
degenerative diseases are becoming significant contributors to the increasing numbers of 
sickness and deaths in the City.  

85. As of the latest official 2007 FHSIS report to the DOH, Lucena City and Quezon 
Province’s public health workers still heavily rely on the assistance of volunteer health 
workers or Barangay Health Workers (BHWs) in the delivery of basic public health services.  
There are about 6,400 active BHWs in the City and the whole of Quezon Province as of 
2007.  Also, traditional birth attendants (TBAs) still are still considered significant providers of 
health services in the city whose numbers are way above the number of public health 
midwives (432 Rural Health Midwives vs. 1,328. TBAs).  

86. It is also significant to note that Lucena city’s provision of basic services are still 
considered inadequate when compared with the national average on health service utilization 
or coverage indicators like Fully Immunized Children or FIC (for complete immunization 
services for children under 1 year of age), Ante-Natal Care or ANC (for pre-natal consultation 
of pregnant women during the entire course of their pregnancy), Skilled Birth Attendants or 
SBA (for doctors, nurses or midwives attending to women during actual delivery), Facility 
Based Deliveries or FBD (for access of women to facilities attended by skilled birth 
attendants during delivery), and Contraceptive Prevalence Rate or CPR (for access of 
women of reproductive age to modern family planning method of their choice).  For all these 
indicators, the city values are generally lower compared to that of the national average, 
except for CPR and FBD.  

87. Sanitation and Health Aspects. Incidence of diarrhea among 0-59 months old 
children (being the vulnerable population age group) in the localities included in the appraisal 
is used to indicate the magnitude of the health problem related to water and sanitation, and 
hygiene.  For Quezon Province, the 5-year trend (2003 – 2007) of diarrhea incidence among 
children below 5 years old and below is stable at around 10 percent, although there is a 
slight increase in 2005 at around 14 percent.  For Lucena City, the trend is somewhat 
downward, starting at 19 percent in 2003 to around 14 percent in 2007. Aside from diarrhea, 
the Quezon Province and Lucena City also reported cases of Malaria, Dengue, and Typhoid/ 
Parathyphoid in the last five years.  

88. Based on the consultation with the City Health Office, there were claims that public 
health campaign on sanitation and hygiene are regularly being conducted by the local health 
authorities concerned. These activities range from the conduct of mothers’ class (i.e. bench 
seminar), food handlers’ class to a more organized activities conducted yearly such as the 
DOH-initiated Garantisadong Pambata where clients (mostly mothers) are given basic health 
messages including those that deals with sanitation and hygiene. The Provincial and City 
Health Offices also regularly collaborate with the public elementary schools where lessons 
on basic sanitation and hygiene are incorporated in the school curricula like proper 
handwashing technique and food preparation. Aside from information dissemination and 
educational campaign, the local health office selectively conducts water chlorination and 
water testing using PHC (primary health care) media.   
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89. The Lucena City Health Office also conducts bacteriological water testing as part of 
their routine monitoring of water quality. It also screens food handlers through routine 
laboratory testing and issuance of health permits. 

90. According to the DOH, Quezon Province and Lucena City have not reported any 
disease outbreaks due to water contamination or sanitation-related causes, in the past 5 
years. There are only occasional increases in the incidence of diarrhea but not at epidemic 
proportion.   

91. The available data on morbidity and mortality from the City Health Office are those for 
2007. Table 2.1 and Table 2.2 present the ten leading causes of morbidity and mortality, 
respectively. From Table 2.1, it can be noted that a potential water borne disease, Acute 
Water Diarrhea, is the 5th leading cause of morbidity, with 1,596 reported cases. 

   Table 2.1: Leading Causes of Morbidity, Number and Rate per 10,000 Population: 
2007 - QMWD 

Causes  
 

Number  
 

Rate 

1. Acute Upper Respiratory Infection 9,925 420 
2. Febrile Illnesses 6,144 260 
3. Pneumonia 1,996   84 
4. Skin Problem/mass/wound 1,820   77 
5. Acute Watery Diarrhea 1,596   68 
6. Parasitism    758   32 
7. TB Respiratory    362   15 
8. PTB Symptomatics    362   15 
9. Dental Problem    317   13 
10. Animal Bite    300   13 

     Source: Lucena City Health Office 
 

Table 2.2: Leading Causes of Mortality, Number and Rate per 10,000 Population: 2007 - 
QMWD   

CAUSES 
 

Number  Rate 

1. Pneumonia 203 9 
2. Acute Myocardial Infarction 196 8 
3. Undetermined/DOA 161 7 
4. Hypertension 117 5 
5. Sepsis/Septicemia 107 5 
6. CVA/Stroke 103 4 
7. CHF   95 4 
8. Renal Failure   83 4 
9. PTB   82 4 
10. Multiple Organ Failure   53 2 

     Source: Lucena City Health Office 
 
92. Education. Lucena City is the educational center of Quezon Province. Four school 
districts comprise the Division of City Schools with 41 public and 29 private elementary 
schools, 72 public and private pre-elementary schools, 5 public and 17 private secondary 
schools, 1 private university, and 2 public colleges and 12 private colleges. There are also 11 
vocational/technical/computer schools including the Lucena Manpower Skills Training Center 
which is being administered by the City Government. There are also 39 public non-formal 
education of 24 are in schools and 15 are in the barangays. 
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93. The City has 7 schools offering special education—5 are public schools with an 
enrollment for school year 2007-08 of 1,496; and, 2 are privately-owned with an enrollment of 
39.  

2.2.4 Economy 

94. Municipal Income and Expenditures.  Lucena is a 1st class highly-urbanized city.  It 
is the capital of Quezon Province.  From the Statement of Income and Expenses provided by 
the Accounting Department of the City, the average annual local government Revenue over 
the period of 6 years from 2003 to 2008 was PhP374,322,403.90. In 2003, the City had a 
Total Revenue of PhP317,705,663.90 and by 2008, the City reported a Total Revenue of 
PhP447,485,953.54.  Its biggest revenue source is its Internal Revenue Allotment which has 
been averaging PhP243,202,803.70 a year.  From its lowest IRA of PhP207,946,552.00 
received in 2004, its IRA for 2008 reached PhP283,708,260.58.  

95. The City’s annual expenditure averaged PhP 327,207,574.40. As a result, it had an 
average Operating Revenue of PhP47,114,829.50.  Less Finance Costs and Net Subsidies, 
Lucena City had an average annual Net Revenue for the period of PhP34,652,152.89. 

96. Employment.  In 2008, the City of Lucena had an estimated labor supply of 142,238 - 
those who were between 15 to 64 years old. This was about 60.5% of the total population.  
No breakdown was available to determine the actual employable labor force, but data from 
the City’s Medium Term Development Plan shows that the City had an employment rate of 
88.8%. 

97. Agriculture.  In 2007, agricultural land accounted for about 77.1% or 6,411.56 
hectares of the total land area of the City.  Agriculture was, and still is, a major source of 
livelihood in the City.  Major crops included rice to which 2,404 hectares or 37.5% of the 
agricultural land was planted.  Other major crops included fruit and leafy vegetables, fruit 
trees, and other crops to which 1,266.56 hectares or 33.7% of the land area was planted.  
Coconut trees were planted to 632 hectares or 9.86% of the City’s land area but coconut 
lands are inter-cropped with root crops, vegetables, banana, and other fruit trees.   

98. Fishponds occupy 569 hectares or 8.87% of the City’s land area.    

99. Commerce and Trade.  In 2000, Lucena City had a total of 122 industrial 
establishments of which 44 were classified as micro, 40 were cottage industries, 25 were 
small-scale, 5 were medium-scale, and 8 were large-scale with more than 100 employees 
each. 

100. In May, 2003, the total number of commercial establishments registered were 2,944. 
There were 660 Retailers, 290 Sari-sari stores, 230 Wholesalers & Retailers, 210 
Services/General Services, 180 Lessors, 108 Eatery/Carinderia/Canteen/Fastfood/ Coffee 
Shop, and a many more under 62 other classifications. 

101. There were also 29 Commercial Banks and 5 Rural Banks and 55 Insurance 
Companies, both Life and non-Life.  During the same period, there were 40 registered 
Pawnshops, and 41 Insurance-related businesses.  There were also 32 cooperatives listed 
by the Business Permit and Licensing Office of the City. 

102. Tourism.  The City of Lucena is the capital city of the Province of Quezon and is 
known as the “Gateway to Southern Tagalog” from Metro Manila. Among the landmarks that 
can be found are the St. Ferdinand Cathedral, the Provincial Capitol Building, the Manuel L. 
Quezon Monument, the Quezon Convention Center, the Philippine National Railroad Lucena 
Station, and the Governor’s Mansion.  Located near the Perez Park is a sunken garden with 
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a spacious playground for picnic, jogging, or strolling. The Iglesia ni Cristo Church and a 
mosque are also buildings of interest. 

103. Several ancestral houses which are still livable and are actually occupied are located 
near the Provincial Capitol Building.          

2.2.5 Social Services 

104. Health Services.  It is significant to note that Lucena city’s provision of basic services 
are still considered inadequate when compared with the national average on health service 
utilization or coverage indicators like Fully Immunized Children or FIC (for complete 
immunization services for children under 1 year of age), Ante-Natal Care or ANC (for pre-
natal consultation of pregnant women during the entire course of their pregnancy), Skilled 
Birth Attendants or SBA (for doctors, nurses or midwives attending to women during actual 
delivery), Facility Based Deliveries or FBD (for access of women to facilities attended by 
skilled birth attendants during delivery), and Contraceptive Prevalence Rate or CPR (for 
access of women of reproductive age to modern family planning method of their choice).  For 
all these indicators, the city values are generally lower compared to that of the national 
average, except for CPR and FBD. 

105. In 2008, there were 4 private hospitals and 1 government hospital in Lucena City.  
There were also 50 Barangay Health Stations serving 33 barangays with the larger rural 
barangays having 3 to 4 Health Stations each.  The Government hospital, the Quezon 
Medical Center had a total of 53 doctors, 78 nurses, with a bed capacity of 293.  The 4 
private hospitals had a combined total of 671 doctors, 376 nurses, with a combined bed 
capacity of 360.     

106. The health services offered by the City include: Basic medical and health care, 
Prenatal services, Deliveries, Post-partum care, Immunization, and Family Planning, among 
others.   

107. Although WDs are mandated under PD 198 to provide sanitation services (wastewater 
collection and treatment services only), this has not been attended to as focus of WDs is 
more on the provision of water supply services. The sanitation component is left to the care 
of the local government. In the case of Lucena City, sanitation services provided include, 
among others, inspection of water supply sources, water sampling, disinfection of water 
sources, chlorination of households, and inspection of excreta disposal systems. 

108. Transportation and Communication.  The City can be reached by road, railroad, and 
by sea. Lucena City is 137 km Southeast from Manila by the Philippine-Japan Friendship 
Highway—an all-weather highway—and is linked through its ports to the island provinces of 
Masbate, Romblon, and even Palawan.  

109. Lucena City has a central transportation hub called the Grand Central Terminal and is 
located in Barangay Ilayang Dupay.  It is just midway between Manila and the Bicol Region.  
It serves not only the Manila-Bicol-Manila bus routes but also bus routes toward the upland 
and far-flung areas of the Quezon Province, particularly the Bondoc Peninsula towns. Eight 
major bus companies plying the southern route from Manila are housed in this Grand Central 
Terminal.  

110. There are 2 telephone companies in Lucena City—PLDT and Digitel—with a total 
subscriber volume of 17,667 (as of 2000). There are also about 60 payphones installed in 
selected hospitals, school, government offices, restaurants, etc.  Subscriptions to all major 
cell phone companies are available all over the city.   
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111. Two local TV stations are located in Lucena City including 5 AM Band radio stations 
and 6 FM Band radio stations. Cable TV is provided by Quezon CATV and ABS-CBN.  
Messengerial and cargo services are provided by 3 major air cargo companies. 

112. Power Supply.  MERALCO provides power and electricity to the City and its rural 
barangays.  Electrification covers 100% of all barangays.  In 2000, MERALCO had a total of 
29,736 customers of which 27,114 were residential, 2,482 were commercial, 95 were 
industrial customers, and 45 were streetlights.  

113. Eight substations serve Lucena City including 8 distribution lines.  

114. The schedule of power rates as of May, 2009 is shown in Table 2.3  for MERALCO.   

Table 2.3: Average Power Rate per Kilowatt Hour as of May, 2009 – Lucena City 

 
Customer Classification 

 

 
Power Rates (PhP) 

Residential Rates (BA1) 8.47025 
General Service Rates(BA2) 8.53575 
Non-Industrial Service Rate (Small BB2) 7.11820 
Industrial Service Rate (Small BE3) 6.04970 

      Source:  MERALCO Branch, Lucena City 
 
115. Water Supply.  In 2008, 42,864 households out of total of 52,178 households or 
82.15% had access to Level III water source. Another 4,770 households or 9.14% had 
access to Level II water sources and the remaining 4,544 households or 8.71% had access 
to Level I water sources.  Only 4 barangays had no access to Level III water source.  Of the 
33 barangays, households of 14 barangays had 100% access to Level III water source.  The 
households of only 1 barangay had 100 % access to Level II while the households of 2 
barangays had 100% access to Level I water sources.  The households of the remaining 16 
barangays had access to any one of the three levels of water sources. 

116. As of December 2008, the Quezon Metro Water District had a total of 23,240 active 
service connections.  

2.2.6 Development Plans 

117. The Development Plan for the City for 2008 to 2010 has 5 major sectors, namely: (1) 
the Social Sector, (2) the Economics Sector, (3) Infrastructure and Utilities Sector, (4) 
Environment, and (5) Local Administration. 

118. The Social Sector addresses the needs of the City’s population, especially the less-
fortunate, for improved quality of education and greater access to education; provide better 
health care and address specific health and nutrition problems; improve the living condition 
of the poor and increase employment opportunities thus reducing poverty incidence from 
30% to 20% by 2010; achieve a balance Housing Program for all constituents; and, reduce 
criminality, illegal drug use, and improve disaster preparedness. 

119. The Economics Sector addresses the need for a sound and balanced economy 
through measures that will increase commercial and industrial activity; improve agricultural 
productivity hence, profitability for farmers and fishermen; and improve Tourism. 

120. The Infrastructure and Utilities Sector addresses the need for convenient mobility and 
accessibility for the population and travelers, farm to market roads, and support for the rising 
demand in public utilities. 
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121. The Environment Sector addresses the need for proper waste disposal, pollution 
control, and for Lucena City to lead in the implementation of the Bio-Fuels Act. 

122. For Local Administration, encourage people participation in governance, enhance the 
skills and knowledge of employees thus improving their competency levels, maintain an 
accurate record of employees, hire the right employees, develop a Manual of Operations, 
and increase economic/employment opportunities.    

2.3  MUNICIPALITY OF PAGBILAO 

2.3.1 Location 

123. The Municipality of Pagbilao is located in the Province of Quezon and is bounded on 
the Northeast by the Municipality of Tayabas, on the northwest by Atimonan, southeast by 
Padre Burgos, on the southwest by the City of Lucena.  

124. This municipality lies within 13º35’ and 13º50’ North latitude and within 121º37’ and 
121º50’ East longitude and is 8 kilometers of Lucena City, the capital town of the Province of 
Quezon. The location of Pagbilao is shown in Figure 2.1.  

2.3.2 Physical Features 

125. Topography. The Municipality of Pagbilao is generally flat with a slope of 0 – 3% and 
is located on a hillside of Mt. Banahaw.  About 3,800 hectares are within a slope of 3 – 15% 
and about 1,100 hectares are within a slope above 15%.  The highest elevations are located 
in Barangays Ilayang Palsabangon, partly Silangang Malicboy, and Binahaan with slopes 
exceeding 15%. 

126. There are 3 rivers located in the Municipality, namely: Tambak, Locohin, and 
Binahaan Rivers. 

127. Vegetation.  The total land area of Pagbilao is 20,775.16 hectares (207.7516 km²) of 
which 17,760 hectares (177.60 Km2) or 85.5% is alienable and disposable. The remaining 
3,015.16 hectares or 14.5% are forest lands both production forest and protected forest.  
Production forest covers 1,421.16 hectares while the protected forest covers1,594 hectares.   

128. Pagbilao also has an excellent mangrove forest, the Pagbilao Mangrove Experimental 
Forest, which is known as the most diverse mangrove forest of the country and the second 
most diverse in the world.  

129. The urban areas (Barangays Castillo, Daungan, Del Carmen, Parang, Sta. Catalina, 
and Bambak) occupy 161.60 hectares or about 9.1% of the land area of the municipality.  
The remaining 90.9% is occupied by the rural areas composed of 21 barangays. 

130. In 1999, agricultural lands occupied 12,377.2 hectares or about 69.7% of the total 
alienable and disposable land area. Forest land which has been classified as virgin 
dipterocarp forest occupies about 465 hectares or about 2.62% of the municipality’s land 
area.  Open grasslands occupy 3,066.63 hectares or 17.27% of the land area; Built-up 
areas—both urban and rural—occupy another 579.59 hectares or 3.26% to the total; 
fishponds occupy 613.14 hectares or 3.45 %; water bodies/swamps/marshlands occupy 
another 483.09 hectares or 2.72%; and the remaining 175.35 hectares or roughly 1% are 
industrial, agro-industrial, and mineral areas.   
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131. Climate.  The climate of Pagbilao is classified as Type IV of the Modified Coronas 
Classification of the Philippine Climate (Figure 2.2). This is characterized by evenly 
distributed rainfall throughout the year. 

132. On the average, 3 typhoons pass through the area annually resulting to flooding in 
low-lying areas specifically, Sitios Angaw and Madita of Barangay Silangang Malicboy, 
Barangay Kanluran Malicboy, and Barangay Binahaan. 

2.3.3 Population 

133. Demography.  As of 2007, the total population of Pagbilao is 62,561 per census 
conducted by the NSO. Rural population accounts for 52,337 representing 83.7% of the total 
population, while the urban barangays have a population of 10,224 representing 16.3% of 
the municipal population. The annual growth rate is 2.28% per annum based on the 2000 
and 2007 population data. 

134. The study area is composed of 27 barangays covering a total declared land area of 
17,630.41 hectares. With the 2007 population of 62,561, the population density then was 
about 355 persons per km2.  

135. Living Conditions.  The latest NSO Housing Statistics available from Pagbilao is 
1990 wherein 8,703 housing units were surveyed.  There were 8,450 houses or 97.1% which 
were occupied and 253 were vacant. However, during that period, there were 8,598 
households in the Municipality of Pagbilao living in 8,450 houses due to the presence of 
extended families. 

136. Of the 8,450 houses surveyed, 8,121 were single housing units. There were 236 
multi-unit residential buildings (3 units or more) and 17 duplexes. The other units are either 
commercial/industrial or institutional. 

137. The 1990 census revealed that the housing units at that time were mostly made by 
light materials—about 40.7%.  These were made of bamboo, sawali, cogon, or nipa.  About 
26.4% were made of wood, 14.5 were made of concrete or semi-concrete, another 14.0% 
were made completely of concrete, and the remaining 4.4% were made from other materials 
which were not specified.  Around 61.0% had Galvanized Iron roofing and 36.0% had 
Cogon/Nipa/Anahaw roofing. 

138. Of the 13,037 households living in Pagbilao in 2008, 9,762 households or 75.0% had 
sanitary toilets.  Another 341 households hand unsanitary toilets.  It was not determined how 
the remaining 2,934 households or 22.5% disposed their excreta  

139. Health Conditions.  The available data on morbidity and mortality from the Municipal 
Health Office are those for 2008. Table 2.4  presents the ten leading causes of mortality while 
Table 2.5  presents the leading causes of morbidity. From Table 2.5 it can be noted that 
potential water borne diseases: Gastroenteritis/Gastro Intestinal Infection ranked as the 7th 
top leading cause of morbidity with 347 cases reported; and LBM which ranked as the 9th top 
leading cause of morbidity with 182 reported cases.  
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Table 2.4: Leading Causes of Mortality, Number and Rate       
per 10,000 Population: 2008 - Pagbilao 

CAUSES Number  Rate 

1. Old Age 33 5 
2. Cardiac Arrest sec to Myocardial Infarction 32 5 
3. CVA/HPN 24 4 
4. Cancer (All types) 13 2 
5. COPD 6 1 
6. Diabetes 6 1 
7. PTB 4 1 
8. Renal Failure/Kidney failure 4 1 
9. Vehicular Accident 3 1 
10. Epilepsy Uncontrolled 3 1 

  Data Source:  Municipal Health Office. 
 

Table 2.5: Leading Causes of Morbidity, Number and Rate per 10,000 Population: 2008 
- Pagbilao 

CAUSES Number  Rate 

1. CARI (0 – 5 years old) 4,428 704 
2. URTI/AURI (6 years to adult) 2,272 361 
3. Hypertension    575 91 
4. Infected Wound    423 67 
5. Skin Disease    389 62 
6. Vitamin Deficiency/Lack of Appetite    384 61 
7. Gastroenteritis/Gastro Intestinal Infection    347 55 
8. Diabetes    223 36 
9. LBM    182 29 
10. Arthritis/Rheumatism    172 27 

   Data Source:  Municipal Health Office. 
 
140. Education.  As of 2008, Pagbilao had 18 elementary schools of which 16 are public 
schools and 2 are private schools. The biggest of these public elementary schools is the 
Pagbilao Central Elementary School which has a 3-hectare campus. Of the public 
elementary schools, 9 offer pre-school education.  Pagbilao also has 6 high schools, 3 of 
which are public high schools and 3 of which are privately-owned high schools. There are 2 
schools which offer vocational and technical education—1 public and 1 private.  

141. As of Year 2000, the literacy rate was estimated to be 100% based on the Educational 
Statistics Report of the District of Pagbilao. School children were able to read and write 
simple messages.  

2.3.4 Economy 

142.  Municipal Income and Expenditures.  Pagbilao is a 1st class Municipality with a 
total revenue in 2008 amounting to PhP125,351,002.16 which was an 8.64% increase over 
the Municipality’s 2007 revenue of PhP115,378,446.69.  In 2006, however, the Municipality’s 
revenues was recorded at PhP121,556,390.47 which meant that Pagbilao suffered a loss of 
revenues in 2007 amounting to PhP6,177,943.80 mostly from reductions in Local Incomes 
and Other Incomes (which included its Internal Revenue Allotment).  But, 2006 was a banner 
year for Pagbilao as it increased its total revenues from PhP96,091,290.28 in 2005 by a 
record-breaking Php25,465,100.19 or 26.5%. Much of this increase came from large 
increases in Local Incomes and Other Incomes.    
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143. Expenditures for the same periods increased moderately enabling the Municipality to 
amass rather large surpluses.  In 2008, Pagbilao spent only PhP117,738,964.26 resulting to 
a net income of PhP7,612,037.90.  In 2007, it spent PhP111,294,992.34 resulting to a net 
income of PhP4,083,454.35.  During the banner year of 2006, the local government spent 
only PhP102,489,542.70 for a large net income of PhP19,066,847.77 or 15.7% of Total 
Revenues.  In 2005, the local government also had a large net income of PhP14,113,927.00 
which was 14.7 of Total Revenues.  

144. Municipal revenues reportedly came from Local Incomes, Permits and Licenses, 
Service, Business, and Other Incomes. Expenditures were for Personnel Services and 
Maintenance and other Operating Expenses.  

145. Employment.  In a Census conducted by the National Statistics Office (NSO) in 1999, 
Pagbilao had a labor supply of 33,124 which is 58.06% of the population at that time.  These 
are the people who were 15 years old up to 64 years old.   

146. In a survey conducted by the Municipality in 2008, it was discovered that the available 
labor force from ages 18 to 59 totaled 32,044.  This was about 51% of the total population.  
There were slightly more males than females with males accounting for 51.6% of the labor 
force. 

147. In terms of occupation, a total of 22,274 people were surveyed which is about 35.4% 
of the population.  About half (10,531 or 47.3%) of those surveyed were laborers and 2,225 
or 10.0% were professionals.  There were 1,885 skilled workers, 1,101 technical workers, 
and 946 Overseas Filipino Workers (OFWs). The remaining 5,586 or 25.1% had no 
occupation.  

148. Agriculture.  Much of the land in Pagbilao is used for agricultural production.  In 1990, 
about 12,377 hectares out of the 17,630 hectares or 70.2% of the land area which are 
alienable and disposable were devoted solely to agriculture. 

149.  Coconut still is the biggest cash crop of the Municipality.  Coconut trees occupied 
4,248 hectares or 34.32% of the agricultural land area.  Coconut plantations occupied a large 
24.09% of the land devoted to agriculture. Rice was the second biggest crop and was 
planted on 2,924 hectares of land or about 23.6% of agricultural land.  Some 1,890 hectares 
were irrigated and about 790 were non-irrigated. Upland rice was planted to some 245 
hectares.  Other crops such as banana, corn, vegetables, fruit tree like mango and rambutan, 
citrus, and rootcrops were planted on the remaining farmlands. 

150. Some commercial poultry and piggery farms were located in Pagbilao.  Carabao and 
cattle were raised in backyards.   

151. Commerce and Trade. As of 2008, there were 696 commercial establishments and 
115 light and medium industries in Pagbilao.  The commercial establishments are composed 
of 337 dry goods and general merchandising stores, 100 vending establishments, 68 service 
and maintenance stores, 36 hotels/restaurants/eateries, 53 buy and sell stores, 35 
recreational shops, and 67 other commercial establishments.  Vending establishments are 
fish vendors, vegetable vendors, meat vendors, banana vendors, dried fish vendors, and 
chicken vendors 

152. There are also 2 telecommunications companies, 7 institutions, and 2 memorial parks.  
There are no commercial banks in Pagbilao but, there are 2 rural banks, 2 savings and loans 
associations, 1 non-bank lending investor, and 6 pawnshops.    
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153. Tourism. Pagbilao has many tourist spots that attract local and foreign tourists.  
There is a man-made beach resort known as the Cala de Oro in Barangay Bantigue which is 
known for its golden sand and its well-equipped facilities.  The Kalilayan (Patayan Island) is 
famous for its strip of white beaches with several rest houses and cottages of native and 
European design.  The Kuwebang Lampasan Beach Resort is also a white sand beach with 
amenities and is located in Polo Grande Island. 

154. The Tulay Buhangin at Barangay Iba. Polo is noted for its largest beach strip in the 
province.   Another is the Angas Beach Resort of Barangay Pinagbayanan which is the 
favorite beach of local tourists especially during weekdays.  

155. The Malicboy Falls is also a good place for picnics, swimming, and outings. The water 
is clear and the fall is about 500 feet high.  It is accessible as it is only ½ kilometer from the 
zigzag road going to the Municipality of Atimonan.  There is also the Quezon National Park 
with its tropical rain forest.  This is frequently visited by local and foreign Forestry and Biology 
students of the country and of the Asia-Pacific Region. 

156. Another forest reserve is the Binahaan River Watershed Forest Reserve.  There is 
also the Pagbilao Mangrove Experimental Forest at Barangay Iba. Palsabangon.  Its main 
natural laboratory is the 145-hectare multi-species mangrove forest reserve with 47 species 
of true mangroves and associate species. This experimental forest has well-equipped 
facilities to handle more than 50 guests.  

2.3.5      Social Services 

157. Health and Sanitation.  As of 2008, there is 1 private hospital in Pagbilao with a 
capacity of 50 beds. It is manned by 21 nurses, 5 doctors, 6 dentists, and 2 midwives.  The 
town also has 3 private clinics and 1 public clinic. 

158. In 2008, the Local Government had 14 Barangay Health Stations manned by 1 doctor, 
1 dentist, 2 nurses, 14 midwives, 2 engineers/sanitary inspectors, 8 trained birth attendants, 
158 active barangay health workers, and 27 barangay   

159. Basic health services offered by the Municipal Health Offices include basic health and 
medical care, pre-natal care, immunization of children, health education, dental services, 
family planning, etc. 

160. Although WDs are mandated under PD 198 to provide sanitation services (wastewater 
collection and treatment services only), this has not been attended to as focus of WDs is 
more on the provision of water supply services. The sanitation component is left to the care 
of the local government. The sanitation services being provided include, among others, 
monitoring of water sources other than Level III water sources; monitoring of disposal of 
excreta, garbage disposal, and sanitation facilities; disinfection of water sources as needed; 
issuance of health certificates, among others. 

161. Transportation and Communication.  The Municipality can be reached primarily by 
land through the Philippine-Japan Friendship Highway but it is also accessible by sea.  It 
serves as a link of the Bondoc Peninsula and the Bicol Region to the City of Lucena. Manila-
Bicol-Manila buses pass through the Municipality.  and jeepneys are plentiful and travel back 
and forth daily to Lucena City until 9pm.  All barangays are accessible by land transportation. 

162. Communications service in the Municipality is handled by cellular phones and 
telephone service.  Smart, Globe, and Sun Cellular services are available and the telephone 
service is handled by Digitel Telecommunication Phils., Inc.  Internet service is available and 
so is cable television through the Quezon CATV.   
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163. Power Supply.  Of the 27 barangays in Pagbilao, only 2 barangays do not have 
electricity, namely: Barangays Añato and Tukalan.  The rest are served by MERALCO which 
takes its supply from the southern grid of the National Power Corporation.  About 92.6% of 
the Municipality now enjoys electricity. 

164. The schedule of power rates as applied by the MERALCO are shown in Table 2.6 . 

Table 2.6:  Average Power Rate per Kilowatt-Hour - Pagbilao 

 
CUSTOMER  CLASSIFICATION 

 

 
POWER RATES (PhP) 

  
Residential Rates (BA1) 8.47025 
General Service Rates (BA2) 8.53575 
Non-Industrial Service Rate (Small BB2) 7.11820 
Industrial Service Rate (Small BE3) 6.04970 

Source: MERALCO Branch Office, Lucena City, as of May 2009. 
 
 

165. Water Supply. Of the 13,037 households in Pagbilao in 2008, 5998 or 46.0% had 
access to Level III water source which is the Water District.  Another 6,359 or 48.8% had 
access to 44 Level II water sources which are usually improved springs or communal deep 
wells.  Two hundred ninety (290) households took their water supply from 11 Level I water 
sources which are usually shallow or open wells.      

166. As December 2008, the Water District had 5,291 active service connections in 
Pagbilao.   

2.3.6 Development Plans 

167. The Local Executives of the Municipality of Pagbilao had the desire to establish a 
“One-Town-One-Product (OTOP)” Policy where the poorest of the poor will have an equal 
opportunity in employment and livelihood activities.  With this in mind, the Local Chief 
Executive drew up an 11-point agenda which was deliberated upon by all the Department 
Heads of the Municipal Government, NGO representatives, and the local Sangguniang 
Bayan before it was adopted for Budget Year 2008.   

168. This 11-point agenda is as follows: 

1. Strengthening and intensifying the public service. 
2. Enhancement and creation of more sustainable livelihood programs and projects. 
3. Education for all with special attention to technical/vocational education. 
4. Standardized health programs. 
5. Opening more venues for employment. 
6. Gender sensitivity program. 
7. Peace and Order/Human Rights. 
8. Environmental Program. 
9. Promotion of tourism. 
10. Program for youth, women, and senior citizens. 
11. Community-friendly child activities.  
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2.4 MUNICIPALITY OF TAYABAS 

2.4.1 Location 

169. The Municipality of Tayabas is situated on the south-eastern slope of Mount 
Banahaw.  It is bounded by the Municipality of Lucban to the North; the Municipality of 
Pagbilao to the East; the City of Lucena to the Southeast; and the Municipality of Sariaya to 
the West and Southwest.  It also shares a common boundary with the Province of Laguna to 
its Northeast extremity. 

170. This Municipality lies within 14º00’ and 14º50’ North latitude and within 121º30’ and 
121º40’ East longitude and is 10 kilometers from the City of Lucena, the capital town of the 
Province of Quezon. The location of Tayabas is shown in Figure 2.1.  

2.4.2 Physical Features 

171. Topography.  The Municipality of Tayabas has slopes ranging from level (0% to 3% 
slope) to steep and very steep (>50% slope).  Level to nearly level areas account for 1,806 
hectares or 7.8% of the land area. Nearly level to undulating (3-8% slope) covers the largest 
area at 8,669 hectares or 37.5% of the land area. Undulating to rolling (18-30% slope) covers 
5,809 hectares or 25.2% of the land area; rolling to hilly covers 3,413 hectares or 14.8%; hilly 
to steep covers 974 hectares or 4.2%; and, the remaining 2,424 hectares or 10.5% is 
described as steep to very steep (50% slope) 

172. Vegetation.  Tayabas has a total land area of 23,095 divided among 66 barangays.   
A vast land area in the municipality is covered with coconut plantation and rice fields.  
However, a portion of the once flourishing coconut plantation and rice fields is now converted 
into residential subdivision. 

173. Climate.  Based on the Modified Coronas Classification of the Philippine Climate 
(Figure 2.2), the climate of Tayabas falls under Type IV that is characterized by a relatively 
even distribution of rainfall throughout the year. 

2.4.3 Population 

174. Demography.  As of the 2007 census conducted by the NSO, the population of 
Tayabas is 87,252. Rural population accounts for 79,012 representing 90.6% of the total 
population, while the urban barangays have a population of 8,240 representing 9.4% of the 
municipal population. The annual growth rate is 2.99% per annum based on the 2000 and 
2007 population data. 

175. The study area is composed of 66 barangays covering a total declared land area of 
23,095 hectares. With the 2007 population of 87,252, the population density then was about 
378 persons per km2.     

176. Living Condition.  Of the 15,813 households living in Tayabas in 2008, 12,097 
households or 76.5% had sanitary toilets. Another 2,926 households or 18.5% had 
unsanitary toilets and in the case of the remaining 790 households, no sanitary means of 
excreta disposal was determined.  

177. Health Conditions. The available data on morbidity and mortality from the Municipal 
Health Office are those for 2008. Table 2.7  presents the ten leading causes of mortality while 
Table 2.8  presents the leading causes of morbidity. No water-borne disease is among the 
ten leading causes of morbidity or mortality.  
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Table 2.7: Leading Causes of Mortality, Number and Rate per 10,000 Population: 2008 - 
Tayabas 

CAUSES Number  Rate 

1. HCVD & HPN 161 20 
2. PTB   30   4 
3. DM   21   3 
4. Acute Myocardial Infarction   13   2 
5. Liver Cirrhosis   12   2 
6. Bronchopneumonia   11   2 
7. COPD    9   1 
8. Intrathoracic Hemorrhage – mul. Stab wound   8   1 
9. Renal Failure   7   1 
10. Breast Cancer   6   1 

   Source:  Municipal Health Office. 
 

Table 2.8: Leading Causes of Morbidity, Number and Rate per 10,000 Population: 2008 
- Tayabas 

CAUSES Number  Rate 

1. Fever, cough, colds 6,368 772 
2. Fever & headache 4,505 546 
3. Pneumonia 1,074 130 
4. Wound, all types    852 103 
5. Dizziness    571   69 
6. Skin Disorders    517   63 
7. HPN    515   62 
8. Body Pain    461   56 
9. LBM    446      54 
10. UTI    No data  

     Source:  Municipal Health Office. 

2.4.4 Economy 

178.  Much of the data pertaining to economy of the Municipality needs to be updated 
during detailed study that will follow the preparatory technical assistance.  

179. Municipal Income and Expenditures. Data on the municipal income and 
expenditures will have to be updated when needed. 

180. Employment.  About 57% of the population in Tayabas constitutes the labor force.  

181.  Agriculture.  The major agricultural activities in the municipality are coconut, rice, 
and livestock production.  

182. Commerce and Trade. Based on the 2008 Health Profile of the Municipality of 
Tayabas, there were 161 Food Establishments and 826 Commercial Establishments. The 
Food Establishments were composed of 37 Restaurants, 23 Canteens, 45 Carinderias, 22 
Refreshment Parlors, 16 Bakeries with videokes, 17 Bakeries, and 1 Food Manufacturer (not 
specified). 

183. As expected, an overwhelming majority of Commercial Establishments were Sari-sari 
Stores.  Of the 826 establishments surveyed, 790 or 95.64% were Sari-sari stores.  There 
were 18 Mini Groceries (2.18%) and 13 Drug Stores (1.57%).  Tayabas has 3 Markets – a 
Public Market and 2 Privately-owned Markets.  There is 1 supermarket and 1 
Slaughterhouse. 
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184. There are three identified large scale manufacturing/processing industries in Tayabas. 
These are the Arcoco Mill, New Tayabas Coco Oil Mill and Guanzon Lime Dev.  Co. Inc. As 
the names imply, the two milling enterprises are coco based. However, the Guanzon Lime 
Dev. Co. Inc. generate their product with mineral found at the town. Furthermore, a 
historically and culturally significant economic activity that supports a popular demand both 
within and outside the town is the coconut wine industry. Lambanog, this local drink is 
presently being manufactured on a commercial scale. 

185. Handicrafts, such as weaving of baskets, buri hats, bags, and mats are other 
industries found in the city. 

186. There are 7 banks in Tayabas: a major commercial bank and 6 rural banks.  
Coincidentally, there are also 7 other financial institutions—4 pawnshops and 3 lending 
investors.  

187. Tourism. Lying on the foothills of Mt Banahaw, Tayabas is blessed with springs, 
rivers, waterfalls, and lakes.  The most notable lake is the Dagatan lake which covers an 
area of 2 hectares that lie in the secluded Sitio Busal of Barangay Ibabang Palale.  It takes a 
12 km walk from the nearest sitio and may soon be declared as a protected area by the 
DENR. 

188. The Tumloy Falls is located in Barangay Lalo.  Its development was funded by an 
NGO and is accessible by motor vehicle but with difficulty as the road is hardly passable. 

189. Casa Communidad de Tayabas was built as a guesthouse for dignitaries during the 
Spanish Era.  Then, during the 2nd World War, it became a garrison for Filipino soldiers.  It is 
now a museum that exhibits several antique objects, old wardrobes used by prominent 
people and pictures of former leaders and events. 

190. The century-old key-shaped Church of San Miguel Archangel is the tallest structure in 
town at 28.80 meters in height.  It was first built in 1589 and concreted in 1600. 

191. The Municipality has 11 bridges which are still passable after several centuries.  Most 
outstanding is the Malagunlong Bridge which is the longest, tallest, and most beautiful 
amongst these bridges.  It is located in Barangay Mateuna which is just 5 minutes  from the 
Poblacion. 

192. The “Mayohan” is an annual event in honor of the Patron Saint San Isidro Labrador 
where the townspeople enjoy activities such as Lambanog-Drinking, Hagisan ng Suman, 
Parada ng Baliskog, etc. There are also restaurants and resorts such as the Kamayan sa 
Palaisdaan and the Graceland Estates and Country Club.    

2.4.5 Social Services 

193. Health and Sanitation.  As of 2008, there is 1 private hospital in Tayabas manned by 
99 nurses, 27doctors, and 7 dentists. The Local Government had 13 Barangay Health 
Stations manned by 1 physician, 1 dentist, 1 nurse, 11 midwives, 3 engineers/sanitary 
inspectors, 25 hilots, and 418 barangay health workers.  

194. Basic health services offered by the Municipal Health Offices include basic health and 
medical care, pre-natal care, immunization of children, health education, dental services, 
family planning, etc. 

195. Although WDs are mandated under PD 198 to provide sanitation services (wastewater 
collection and treatment services only), this has not been attended to as focus of WDs is 
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more on the provision of water supply services. The sanitation component is left to the care 
of the local government.  The sanitation services provided include, among others, monitoring 
of water sources other than Level III water sources; monitoring of disposal of excreta, 
garbage disposal, and sanitation facilities; disinfection of water sources as needed; issuance 
of health certificates, among others. 

196. Transportation and Communication.  The Municipality relies solely on road-based 
transportation for the movement of its people and goods.  There are about 234 kilometers of 
road in the Municipality and most of these are concentrated in the rural areas. Tayabas is 
basically an agricultural town and good roads are basic infrastructure needed to move 
products from the farms to the markets.  There are approximately 36 kilometers of national 
roads, 16 kilometers of provincial roads, 7 kilometers of municipal roads, and 176 kilometers 
of barangay roads within the Municipality.  

197. The Philippine-Japan Friendship Highway traverses the southwestern portion of 
Tayabas at Barangay Isabang.  There are 4 other major road networks which are all-weather 
first class roads made of concrete and asphalt, namely: The Lucena-Tayabas road, the 
Tayabas-Sariaya road, the Tayabas-Lucban road, and the Tayabas-Pagbilao road.  The 
circumferential road connecting the towns of Tayabas-Mauban-Sampaloc-Lucban is 
presently under construction. 

198. The public transportation available consists of jeepneys and tricycles. 

199. Telecommunication needs are provided by the Philippine Long Distance Telephone 
(PLDT) Company with much more than the 12,392 subscribers listed as of Year 2000.  
Smart, Globe, and Sun Cellular cell sites are also in service to provide year-round service to 
the numerous subscribers in this Municipality. 

200. For mailing services, the Municipality relies on PhilPost.  Cable TV services are also 
made available from 2 local companies, Tayabas Resource Ventures Corp, and the Celebrity 
Cable Network. 

201. Power Supply.  The schedule of power rates as applied by the MERALCO are 
attached as Table 2.9. 

Table 2.9: Average Power Rate per Kilowatt-Hour - Tayabas 

 
Customer Classification 

 

 
Power Rates (PhP) 

Residential Rates (BA1) 8.47025 
General Service Rates (BA2) 8.53575 
Non-Industrial Service Rate (Small BB2) 7.11820 
Industrial Service Rate (Small BE3) 6.04970 

  Source: MERALCO Branch Office, Municipality of Tayabas, as of May 2009. 
 

202. Water Supply. In 2008, there were 15,087 households surveyed in Tayabas.  A large 
majority were served by the Water District. A total of 8,403 households or 55.70% had 
access to a Level III water source which, in this case, is the QMWD. Another 4,634 
households of 30.72% had access to 58 Level II water sources or community-based wells.  
Around 1,082 households or 7.17% depended on 82 Level I water sources which are usually 
shallow wells or open wells.  The remaining 968 households or 6.42% took their water supply 
from 170 sources which were documented as “Doubtful”.  

203. The Quezon Metro Water District had a total of 6,064 active water connections in 
Tayabas as of December 2008.  
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2.4.6 Development Plans 

204.  During field data gathering, information on the municipal development plan was not 
available at the Municipal Development Planning Office. These data may have to be 
gathered and updated prior to conduct of detailed engineering design to ensure proper 
collaboration with the proposed water supply and sanitation improvement programs.  

2.5 SANITATION FACILITIES 

205. Although WDs are mandated under PD 198 to provide sanitation services (wastewater 
collection and treatment services), this has not been attended to as the focus of WDs is more 
on the provision of water supply services. The sanitation component is left to the care of the 
local government. 

206. QMWD has no sewerage system. Although PD 198  requires Water Districts to handle 
wastewater through sewerage system, this intervention has been neglected for quite some 
time due to its prohibitive cost.   

207. In the absence of a sewerage system, domestic wastewater which includes excreta 
are collected by septic tanks. However, BOD contents in septic tanks are only partially 
removed (about a maximum of 60%5). Thus, still a  significant proportion of BOD are left 
untreated.  

208. The NSO data of 2000 (Table 2.10)  shows that households using septic tanks are 
about 63%. It basically means that the remaining 37% are at risk of disposing excreta in the 
environment in an unsafe manner that consequently degrades the quality of bodies of water 
and increases the risk of infection.  

209. The PPTA consultation with communities and LGUs revealed that it is an accepted 
fact that there are septic tanks in the project area with unsealed bases. This condition 
definitely contaminates groundwater, particularly if the water level is shallow.  

210. There are private desludgers plying in the area. When interviewed by the PPTA, they 
said that they have permits to operate but with undisclosed disposal sites for septage. If 
there would be a septage treatment facility, they are willing to pay a tipping fee for at least 
P500. 

Table 2.10: Sanitation Facilities and Coverage, QMWD, 2000  

Metro Quezon 
District 

 HH 2000 HH with  
Septic 
Tank 

% 

        
Lucena 40,261 27,196 67.55 
Pagbilao 11,146 6,776 60.79 
Tayabas 15,155 8,117 53.56 
        

Total 66,562 42,089 63.23 
              Source: NSO, 2000. 

                                                 
5  Philippine Sanitation Sourcebook and Decision Aid, World Bank, 2006 
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211. On the other hand, undesludged septic tanks for more than 5 years would become 
inefficient in treating excreta. The accumulation of sludge lessens the space and retention 
time needed for treatment. Consequently, untreated effluent goes out directly from the septic 
tank and flows to drainage going to bodies of water. The public’s exposure to untreated 
effluent along the drainage as well as in the bodies of water is a health risk that should be 
addressed.  

212. Much worse is the presence of open defecation or direct disposal to bodies of water. 
NSO figures (Table 2.10) reflect that around 3,900 households in Lucena City in the year 
2000 had no toilets facilities. Moreover, the Municipal Health Officer of Tayabas mentioned 
that only about 10% of households in his area have septic tanks. Those without septic tanks 
are disposing their wastes direct to the drainage. This was confirmed during the visit of the 
PPTA in the area. The municipality has an open drainage system wherein a foul smell 
emanating from the drainage can be noticed.  Without addressing these concerns, the 
exposure level to excreta contamination of vulnerable groups (i.e. poor, children, 
marginalized groups) will remain very high.  

2.6 EXISTING DRAINAGE FACILITIES 

213. The existing drainage facilities in QMWD franchise area consists of networks of 
mostly open concrete-lined canals on main and side streets of the two centers and adjacent 
barangays.  The canals particularly at the vicinity of the public markets and commercial areas 
of the service area are covered. Some of the side street canals are open and earth-lined and 
are usually dry during the dry season. 

214. Lucena City is drained by several rivers and creeks two of which are the Dumacaa 
and Iyam Rivers, all discharging to Tayabas Bay.  

2.7 SOLID WASTE DISPOSAL 

215. Solid wastes are collected daily by garbage trucks under contract with the 
city/municipal government.  The dumpsite in Lucena City is located at the boundary of Mayao 
Kanluran and Mayao Silangan (Figure 2.3) .  In Pagbilao, the existing dumpsite is at Bgy. 
Antipolo while Tayabas dumpsite is   at Bgy. Lakawan.  

216. In Lucena City there are 65 trucks doing the daily collection of solid wastes on two 
shifts.    

Figure 2.3: Photograph of Solid Waste Dump – Barangay Mayao Kanluran, Lucena City  
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3. SOCIO-ECONOMIC SURVEY AND STAKEHOLDER CONSULTATIONS 

217. Quezon Metro Water District as a pilot for the WDDSP, represents urban growth 
patterns in the country. On August 1, 2007, the Philippine population reached 88,574,614 
persons. The country’s total population in 2000 was 76.50 million indicating an average 
annual population growth rate of 2.04 percent between 2000 and 2007. The urbanization 
forecast for the Philippines done in 2006 estimated that level of urbanization may reach 60 
percent by 2010, 68 percent by 2020 and 75 percent by 2030. 

218. Region 4A is one of the fastest growing regions in the country with a growth rate of 
3.6%. At the national level, official data shows that 26.9 percent of Filipino families were 
found to be poor in 2006, compared to 24.4 percent in 2003. Quezon province ranked 34th 
with 38.4 percent. The QMWD franchise area is developing into a more urban economy with 
high-income inequalities and entrenched poverty with slums and squatter settlements, and 
urban environmental degradation with lack of safe water and septage systems.  

219. Issues of urbanization are a context for the Millenium Development Goals on water 
and sanitation and the project’s overarching goal of poverty reduction. 

3.1 SOCIO-ECONOMIC SURVEY  

220. A household survey was was conducted to gather data for a socio-economic, gender 
and water and sanitation profile for the project site. The tool was designed to provide gender-
disaggregated data to determine the distinct situation, and project-related needs and 
concerns of women and men of the coverage area.  

221. At least three hundred eighty four (384) respondents were interviewed to reach 95% 
level of confidence at 0.1 standard deviation. Stratified random sampling was used to 
determine the survey sample, with three levels of stratification—municipality/city, 
served/expansion areas, and barangays—in both service/expansion sites (see Appendix 3.1 
for details).   

222. Survey result is here summarized. Tables in Appendix 3.1 can serve as baseline data 
against which future project impacts can be assessed and as guide in the design of 
information and education materials and of interventions for identified areas for improvement. 

223. Key findings of the survey were presented to the water district and local stakeholders 
for validation and to gather recommendations on identified problems and concerns. A survey 
of affected persons was also conducted after finalization of design and location of proposed 
structures. The survey formed the basis of the master list of affected persons. An asset 
inventory was also conducted along with the validation survey to determine the number and 
value of the assets that may be affected by the project. The valuation of affected assets was 
done consistent with the framework for resettlement. 

3.1.1 Profile of Households in Project Site 

224. The Quezon Metro Water District sample site encompassed 13 barangays out of 2 
municipalities and one city of the province of Quezon. As of 2007, the population of the 
franchise area was 386,203 with 66,562 (as of 2000). which was close to 24% of the 
provincial population of 1,646,510. There were 35,084 combined service connections as of 
2008. 

225. The survey sample had the following characteristics. Average household size was 5 
with 37% having 5-6 members. This gives an estimated household population of 77,241 and 
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service coverage estimate of less than 45% of households since service connections cited 
above included commercial and government establishments.  

226. Highest grade of household head was high school (38.8%) and college and over 
(36.5%); respondents were distributed under a wide occupational range including farming, 
business, street vending, and government and private and employment; 15.5% were 
unemployed but 23.7% owned a business. The QMWD franchise area had a high 
dependency rate; ages below 14 (1-2 members below 14 years old) were represented at 
46% while there were 29% of households with 1 – 2 members above 65.  

227. Average length of stay in the area was 24 years though there were mobile/transient 
populations that were new to the area. Majority (85%) of households were Tagalog. Sole 
occupancy of dwelling was most common at 82.7% with 41% owning the house they 
occupied; 56.8% classified their dwelling unit as being made of strong housing materials 
while 26.4% had mixed but predominately strong housing materials. About 65% of those with 
strong housing materials had WD water connection. 

3.1.2 Income and Expenditure Profile 

228. Average monthly income was P13,324 though 14.3% had incomes of less than 
P5,000 and another 31.5% had an income range of P5,000 – P9,999. Estimated poverty 
threshold for a household of 5 members was around P6,486. This was computed from the 
official annual per capita poverty threshold for Quezon for 2007 which was pegged at 
P15,445 for both urban and rural areas.  

229. About 16.6% spent less than P5,000 per month while 34.6% spent about P5,000 – 
P9,999. Over 71.6% were unable to save while those who could (12.4%) had less than 
P1,000 in savings per month. Television (95.1%), cellular phones (86.3%) and refrigerators 
(77.8%) were the most common valuable items of the household.  

230. Seventy-nine percent of households borrowed money in the last year; major reasons 
for borrowing were more for daily needs rather than for investment. These included 
household expenses (43.1%), business (32.7%), food (26.1%), education (25.8%), health 
(7.8%), building/renovation of house (0.3%). There was limited access to formal credit. 
Relatives and friends were the main sources of borrowing (51.3%); 19.3% had resorted to 
usurious lenders (5-6 or a monthly interest of 20%) while 24.2% took out loans from 
cooperatives, 13.1% from micro-finance institutions,  and 1.6% each from credit cards, the 
GSIS/SSS and from stores.  

3.1.3 Existing Water Service  

231. Surveyed respondents were divided into those with and without WD pipe connection. 

232. With Piped Connection . About 70.6% of survey respondents had piped water 
connections with the WD but in certain areas including Pagbilao, the water supply was 
intermittent. Poor households were less likely to be connected (40.3% were unconnected) 
compared to non-poor at 22.5% unconnected.  

233. Average monthly consumption of respondents was 29 cubic meters at P440.50. Of 
this, 8.8% provided water to neighbors or relatives; sharing often ocurred where there were 
multiple families in a household with 15% catering to 2-3 families. 

234. Issues on sufficiency and perceived quality of water were indicated; additional sources 
were cited as rain water for other domestic uses (using the average volume of 70.1 gallons 
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per day). This was seen in the drop in average water bills during the rainy season. Purified 
water refilling stations were the source of drinking water for over 7% with an average of 4.8 
gallons of use at an average cost of P38 per day; 0.7% used pump to increase water 
pressure. Overall, 95.6% assessed that water received from piped connection was sufficient 
for their needs.  

235. On the other hand, there was a demand for improved water services. Water pressure 
was considered poor (10.9%) or very poor (7.3%) by 274 WD-connected respondents, 
although an improvement in water availability was noted during the rainy season; over 97.8% 
cited that water was available everyday during the rainy period. Performance rating on 
continuity of water supply was rated poor (22.3%) or very poor, by 12.8%; on reliability of 
water - poor by 10.2%; on regularity of billing and collection – poor by 5.8%; and, response to 
customer complaints – poor by 21.9% and very poor by 12%.  

236. The above results may be consistent with the statistics on non-revenue water at about 
28% for the franchise area and by aspects of water service that households would like 
improved such  water pressure (41.2%), reduced water rates (13.9%), complaints handling 
(10.1%), quality of water (2.3%), billing (19.1%) and maintenance at 11.2%.  Aspects of 
water quality that were at issue were taste (15.8% moderately unsatisfied), color (15%) and 
smell (12.8%). Boiling of drinking water was the only treatment reported by 5.9% of 
connected households.  

237. On the whole, there was positive net satisfaction of overall water service with 12.2% 
that reported some level of dissatisfaction, correspoding with those experiencing poor water 
pressure. 

238. Without Connection . Thirty percent of the respondents did not have water 
connection with QMWD. On the other hand, 56.6% reported paying for supply of piped water 
from another’s connection; 17.7% of non-connected interviewees got water from water 
vendors and peddlers; The next most common source was public faucet at 14.2%; less 
common were private shallow wells at 6.2% and springs or streams at 5.3%. Female-headed 
households relied on water vendors at a higher rate of 24.2% compared to 15% by their male 
conterpart. Piped water (not own connection) led as water source for bathing (54%) and for 
gardening (58.6%) and 56.6% used this for drinking. The primary reason for not being 
connected cited by 46% was that connection was not available. On the other hand, 42.5% 
believed that connection fee of about P6,000 was too high. Close to 84.1% of non-connected 
households assessed overall quality of water from current source (piped connection that was 
not their own) as satisfactory; only 11.5% said source/s were not sufficient all year. 

239. For some, collecting water was time consuming; while over 92.% spent 0.5 – 1 hour 
collecting water, about 7% spent 5 hours or more collecting water daily by using a pail 
(59.8%); water was usually fetched by adult male household members (36.6%) with others 
including children taking their turn. Adult female household members (19.6%) and children 
(13.4%) or anyone available (30.4%) also fetched water. Bathing had the highest water use 
per household at an average of 34.92 gallons per day, followed by cleaning (6.67), gardening 
(5.74), drinking (3.15), and cooking (2.63).  

3.1.4 Sanitation, Health and Hygiene 

240. Out of the 388 cases in the QMWD franchise area, 88% of households had water-
sealed (flush or pour flush) toilet connected to a septic tank. Consultations indicate that many 
of these may be bottomless and may not be up to standard. The next most common type of 
toilet system used by 9.5% of the households was water-sealed (flush or pour flush) 
connected to the drainage system. Only 0.3% shared toilets while 0.8% had no toilet (wrap 
and throw, arinola, bush, etc.); no one used non-water sealed open or closed pits. Over 96% 



 

TA No. 7122-PHI: Water District Development Sector Project PPTA – FR Vol. 4 – SPAR: QMWD 

37

were satisfied with their current toilet system while the main reasons for dissatisfaction were 
a combination of backflow resulting in foul odor and inconvenience (45.5%). There was low 
demand for improvement of septage system; only 4.9% of interviewed households felt the 
need to improvement; 55% of these preferred installation of a septic tank.  

241. The safety of underground water sources may be compromised with the average 
distance of a septic tank to the nearest water source at 5.5 meters. Of 378 households that 
responded to the question on distance of toilet to a water source, 45.2% indicated that toilets 
were less than 4 meters from a water source. Over 37% had toilets that were between 5 – 9 
meters from a water source; only 18% said their septic tank was 10-50 meters away from a 
water source.  

242. Sanitation and Hygiene Practices.  All survey respondents reported washing hands 
before cooking, before eating, after using the toilet, before feeding children, and after 
washing the children after toilet. Not all women (82.5%) washed hands before breastfeeding 
while 87.6% washed hands after changing diapers (less at 82.8% among male-headed 
households). Children used the toilet at 98.3% in female-headed households and at 99.6% in 
male-headed households. 

243. Water-Related Diseases. Non-connected households transported water from source 
using open (59.6%) and closed containers (2.8%); a pipe or water hose also connected to a 
neighbor with WD connection in 27.1% of 107 cases; 7.1% of 113 cases had at least one 
member who suffered from a water-related disease during the past year. 2.7% of 
Households had at least one child member who had suffered diarrhea. Some 9.8% of 
households treated water from the faucet by boiling; more (9.7%) households with WD 
connection had at least one memebr who had suffered a water-related disease inthe past 
year. About 6% of connected households boiled water for drinking.   

3.1.5 Willingness to Connect/Willingness to Pay 

244. Water.  There was a substantial gap between those who were willing to connect and 
those who were willing to pay at least current prices. Of those who were not connected, 
43.4% were willing to connect. Of these, non-poor (50.9%) were more ready to connect than 
the poor at 36.2%.  

245. The average amount of water bill that unconnected households were willing to pay 
was P292 although a sizable percentage (42%) wanted to pay the lowest amount of 
P150/month, with another 18% wanting to pay no more than P300 per month. All income 
levels had sectors that were willing to connect although only 25.9% came from those earning 
less than P5,000; 38.6% from those that had incomes between P5,000 – P9999 were willing 
to connect to existing water services. The higher income brackets had 60% that were 
interested to get water service.  

246. The need for improved water service (88.2%) and convenience (13.7%) were the 
leading reasons offered by 51 unconnected respondents for wanting piped water service. A 
significant percentage (11.8%) was also concerned about health risks from current water 
sources. In addition, some 13.7% perceived that water bills were reasonable. On the other 
hand, 58.1% of those who were unwilling to connect were satistied with their services; some 
were reluctant to connect because water bills would be too high (37.1%). The minimum 
charge for domestic water was P108 for the first 10 cubic meters. Connection charges were 
considered to be too high by 19.4%. 

247. As for the reasons for not being connected, 46% cited non-availability of connection; 
high connection charges (at an average of P6,000) was cited by 42.5% while 23% viewed 
their present water source as adequate. High monthly charges was mentioned by 18.6%. 
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Another 2.7% had been disconnected. On the other hand, 3.5% cited being on a waiting list 
for connection.  Some 4.4% perceived water to be unsafe as another reason for not 
connecting. Almost a third of non-connected households (29.4%) reported availability of 
water all year round from existing sources. The rest cited insufficiency during certain times. 
Most (63.9%) were moderately satisfied with the overall quality of water from their current 
sources.  

248. For those who were connected, perceived need for improved water service (71.5%) 
led as the motivation of households for staying connected. Second, was worry over health 
risks from alternative water sources (13.8%), “increased water bill was not too high,” was 
cited by 8.4% and convenience, by 1.3%. 

249. Afforability level of connected households in accessing improved water service 
converged at P150 – P300 which was the amount given by 63.9% of connected households. 
Survey showed that the average amount of monthly water bill that households were willing to 
pay was P350.50. However, unconnected households wanted to pay less at an average of 
P292. Both figures were less than the surveyed average monthly bill of P440. 

250. Sanitation. The level of satisfaction with respondents’ current toilets and septic tanks 
was high at 96.4%; dissatisfaction rates were higher among women respondents.  In 
contrast, demand for improved sanitation was significantly lower at 4.9%. For those that saw 
the need for improvement, 55% preferred rehabilitation of septic tank. Another 26.3% wanted 
installation of septic tank while 26.3% cited desludging. Desludging was sought by non-poor 
at 42.9% and were willing to pay for the service, compared to the poor who prefered 
improving existing septic tanka (50%). 

3.1.6 Risks and Vulnerabilities 

251. The assessment was intended to help identify the existence of especially vulnerable 
households that will require special attention in the design of water and sanitation 
components.   

252. Poverty Profile.  For this study, households were classified between poor and non-
poor computed from official per capita poverty threshold estimates for 2007. Survey shows 
that the pilot site had at least 37% below the household income threshold for poverty as 
computed from the annual per capita poverty threshold of P15,445 for Quezon for rural and 
urban areas. 

253. Maternal and infant mortality are poverty indicators. Some 1.5% (of 388 respondents) 
experienced the death of child before reaching the age of 6. The incidence was slightly 
higher (1.6%) for male-headed households. Similarly, 0.5% of households had a household 
member die during pregnancy or child birth. About 1% respondents ate no more than at 1 – 2 
times per day. Male-headship (64.6%) was more prevalent among poor households.   

254. Risks and Vulnerability . The area is prone to natural calamities with close to 94% of 
respondents having experienced some form of disaster in the community. Typhoons were 
the most common at 93% followed by flooding at 23% and earthquake at 1%; about 27% had 
their water sources affected by flooding while close to 3% indicated that their toilets, pits or 
septic tanks were affected by a flood. There was no documented incidence of HIV/AIDS in 
the past years. The survey sample had 5.9 % of households with a member with some form 
of physical or mental disability. Of these, 70% were physical while 8.7% was mental or both 
(8.7%). 
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3.1.7 Social Services and Networks 

255. Community-Based Organizations.   Membership in an organization is a social safety 
net. At least 20.3% of households had at least one member with a community organization. 
Twenty percent of respondents were members of a community organization such as 
women’s groups (5.2%), religious (3.4%), home owners associations (2.6%), cooperatives 
(2.6%) and savings groups (1.3%). Others (5.7%) were mutual assistance groups such as for 
peace and order (3%), senior citizens and farmers and livelihood groups which were less 
common among those interviewed.   

256. A list of women’s and non-government organizations and contact information 
in Lucena City is shown in Appendix 3.2 .  

257. Access to Health Services . Respondents sought medical services primarily from 
public facilities such as medical centers (35.7%), government hospitals (12.5%), and from 
private hospitals (28.4%) and private clinics (17.2%). There were 94.8% of survey 
respondents who were satisfied with available health services in their locality, with women 
slightly more satsfied than men/ Some 71.2% of both female and male-headed households 
had access to Philhealth or had assistance on health expenses; 2.6% relied on self-
medication. 

3.1.8 Gender Roles, Issues and Concerns 

258. About 34% in the franchise area were women-headed households due to outmigration 
for work. Many more were single-headed households since women also left the area to find 
work. The responsibility and role of women in decision making on water and sanitation was 
significant, indicating the importance of their active involvement in project planning and 
implementation.   

259. Women’s significant role was highlighted in such tasks as supervising children to 
wash hands (45.8%), cleaning toilet and water containers (44.6%), removing garbage 
(25.3%), and cleaning drainage systems (22.4%). The pattern was even more pronounced in 
male-headed households where shared decision making was the norm when buying 
household equipment (44.8%), renovating the house (43.4%), building septic tanks (34.1%), 
deciding on economic activity (38.7%), when bringing children to the doctor (43.3%) and 
deciding on water connection (44%). The decisive role of women was reinforced in that 
respondents acknowledged that the “wife made the decision” in many aspects of domestic 
life.  

260. Women were as critical as men on water quality in Quezon. They expressed 
dissatisfaction on taste (women: 2.8%; men: 3.3%), smell (women: 2.2%; male: 1.1%) and 
color (women and men: 1.1%). Billing and “other” areas such as repair were aspects of WD 
services the survey respondents also wanted improved. 

3.2  STAKEHOLDER CONSULTATIONS AND FOCUS GROUP DISCUSSIONS     

3.2.1 Methodology 

261. Stakeholder consultation was extensive during project preparation. It was an iterative 
process. Consistent with ADB’s consultation and participation guidelines for gender 
responsive and meaningful consultation with stakeholders and affected persons and 
communities.  
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262. Major workshops were held at the stage of inception, and design validation. Data 
gathering on poverty and social conditions of target clientele used both quantitative and 
qualitative tools. The latter included Key Informant Interview and Focus Group Discussion 
(FGD) which were conducted between May – August 2009 when advocacy on sanitation was 
also done.  

263. Earlier, the reconnaisance survey by the team in April and the socio-economic survey 
in May were occasions not only for project disclosure but also to scope issues and concerns 
on water and sanitation through smaller interviews with stakeholders such as barangay, 
municipal and health and sanitation officials, the Provincial Gender and Development Officer 
and the Environment and Natural Resource Management Officer. A stakeholder analysis was 
basis for succeeding consultations. 

264. Consensus on information and support for project plans was enhanced by keeping 
both management and the WD Board of Directors updated on both findings and analysis of 
data. 

265. Local government units at the city, municipal and barangay levels and local agencies 
such as those in charge of public health and sanitation, city/municipal planning and finance, 
city engineering, environment and gender and social welfare of Lucena City and Pagbilao 
were part of focus group discussions for advocacy on sanitation and to identify water issues 
and concerns. Small group discussions were also held with some urban poor representaitves 
including the Urban Poor Council of Lucena City and the The Kalipunan ng mga Babaeng 
Pinuno sa Lucena, Inc. (KBPLI), a major women’s organization.  A visit to some urban poor 
communtiies followed up on identified water issues as well as on pro-poor policies and 
actions for improvement of sanitation and water services. Consultations on sanitation also 
included a desludging company. 

266. Women were part of field consultations. Gender orientation and analysis sessions at 
the Water District in July 2009 and a national Gender Action Planning Workshop in August 
resulted in the formation of a GAD Focal Point in QMWD and the identification of gender 
issues at the organizarion and client levels. Two stakeholder consultations for water district 
and local levels were also conducted in August as plans for both water and sanitation were 
finalized. These validated and solicited recommendations on proposed plans. (Please check 
documentation on consultations in Appendix 3.2 ). 

3.2.2 Summary of Results 

267. Stakeholder consultations confirmed the need for the project and that it will benefit the 
poor. Expansion of services in underserved areas in Tayabas and Pagbilao. opens water 
connection to poor areas that have long awaited piped service. On the other hand, the need 
for the sanitation component was great but the level of awareness and thus demand for 
improved septage was relatively low among households indicating the need for social 
marketing of sanitation.  

268. Advocacy and consultations with the LGUs of Lucena City, Pagbilao and Tayabas 
resulted in the expression of interest to participate in sanitation by the local government 
units. Consultations also generated consenssus on a partnership strategy on the 
implementation of the sanitation component and identified environmental concerns affecting 
sustainabilkity of water sources.  

269. Gender analysis and action planning resulted in the preparation of a Gender Action 
Plan in addressing gender and operational concerns such as high non-revenue water, lack of 
water connection by women-headed households and the poor, and watershed problems.  
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3.2.3 Some Identified Social and Environmental Issues and 
Recommendations  

270. A summary of concerns and recommendations raised by stakeholders follows. 

271. Low Affordability and Absence of Maintenance Arrangements .  Urban poor were 
distributed in all barangays but had a concentration in barangays Dalahican, Market View, 
Talao-talao, Barra and Silangang Mayao in Lucena City.  There are urban poor sectors which 
could not afford water and sanitation improvements.  

272. Water systems were funded by barangays with technical assistance from the QMWD 
for turn over to the Water District for maintenance. Provision of public faucets for the poor 
can be expanded by continuing to coordinate with local governments at the barangay and 
municipal levels.   

273. On the other hand, the closure of some public faucets due to lack of operation and 
maintenance arrangements pointed to sustainability issues that could be enhanced if user 
groups are linked up to income generating opportunities, a process that can be facilitated by 
NGOs in coordination with LGUs of through the WD’s Gender and Development Plan. The 
need for options for appropriate and affordable technology was also raised such as economic 
uses of by-products of desludging. 

274. Local government units foresee possible problems in that many existing septic tanks 
which may be deemed workable by their owners may actually need to be upgraded at 
considerable cost. While there was a preference for the individual sanitation system, there 
was interest in the idea of shared septic tanks among local government units and poor 
households to address affordability concerns. This may in turn be faced with implementation 
problems such as lack of space for common facilities, etc., which will require participatory 
planning.  

275. Lack of Sanitation Facilities in Urban Poor Settlements . Absence of toilets or 
working septic tanks in some urban poor areas such as in lower Gulang-gulang 
compromised water quality of the river which was also the people’s source of water for 
domestic use. Tayabas had an estimated 10% viable septic tanks with many directing wastes 
into drainage systems.  

276. Lucena City Identified sanitation hot spots for improvement of septage facilities as 
slums along river banks. These are in: Barangays along Dumacaa River: Gulang-gulang, 
Ilayang Dupay, Barangay IX, Barangay II, Barangay IV, Barangay VI, Market View, Mayao 
Crossing, Barangay IX, Barangay X, Barangay Cotta and Barangays along Iyam River: 
Gulang-gulang, Domoit, Barangay XI, Barangay III, Barangay V, Ibabang Iyam, Ilayang Iyam, 
Barangay VII, Barangay VIII, Cotta. 

277. Equity in Water Distribution. Tayabas has water resource and is a passageway of 
transmission lines from May-it. People believe that they are underserved by the WD. The 
local leadership considers exercising its options to provide independent water services for a 
certain sector of the municipality. Thus there are political sensitivities that need to be 
managed with the prospect that franchise members/water source communities may one day 
curtail resource use by the water district. Tayabas is the major recipient of expansion of the 
Project to correct inequitable distribution of water resources among the three political units in 
the franchise area.  

278. Perceived Roles of Key Partners . The need for coordination with local government 
was well recognized within the Water District and by local government and agencies on the 
area of environmental sanitation and housing regulation and enforcement. In coordination 
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with NGOs, local governments and other agencies, partnerships were also seen as important 
in promoting the role of communities in watershed management and in the improvement of 
sanitation. A Gender Action Plan that was prepared by the WD included community-based 
initiatives to address identified gender, sanitation and water connection issues. 

279. The local government agreed that it needs to pass legislation to promote septage 
management as well as provide overall leadership and support to drive sectic tank 
improvement throughout the pilot site. Urban poor in sanitation hot spots will be prioritized for 
installation and improvement of on-site sanitation facilities through community organizing 
principles and access to microfinance.  

280. Gender and Development. Women clients looked forward to active participation in 
project planning as well as in forums sucn as those that discuss water rate increases.  
Women’s groups in urban poor communities expressed interest to manage public water 
facilities as a livelihood option. 

281. The QMWD is in the early stages of gender mainstreaming. GAD activities involved 
staff development but not client-related activities. The head of the Kalipunan ng mga 
Babaeng Pinuno sa Lucena, Inc. (KBPLI) represented the women sector in the QMWD’s 
Board of Directors which had 7 board members.  

282. Quezon province had a very active gender program through the Provincial Gender 
and Development Office which had forums and initiatives including on women and 
environment. The office expressed interest to support gender mainstreaming in the WD and 
water and sanitation undertakings. Municipal governments also set aside a budget for 
Gender and Development.  While some barangays in the franchise area did not, the GAD 
fund of LGUs was seen as a potential source of support for water and sanitation user groups 
in developing livelihood options. 

283. The QMWD did not implement Gender Action Plan in the past years but mandated 
Gender and Development funds, at least 5% of WD budget, meant some P7,751.706 for 
2008.  

284. Please refer to Appendix 3.3 for Gender Action Plan (GAP) that was prepared by the 
Gender Focal Point in coordination with the Local Water Utilities Authority Gender Focal 
Point and facilitated by the PPTA.  GAP included gender-responsive policies and activities at 
the level of the organization and the clientele. This included measures to address non-
revenue water and increase connections through a revival of participatory processes such as 
community consultations by the Water District. 

285. Competing Water Uses.  At least 20 irrigators associations of Tayabas used the 
overflow from May-it spring.  There were apprehensions that increased demand by the water 
district would affect their traditional access to irrigation water. While the water district did not 
expect to draw its full allowable capacity based on its NWRB permit and can continue to 
share the overflow with irrigators, the call by irrigators was for a dialogue to address the 
issue. Should it be necessary in the future, the WD sees the option as the search for 
alternative water sources for irrigation. 

286. Changing Land Uses in the Watershed . Mount Banahaw is an abundant water 
supplier for all municipalities in the region. But human pressure into the protected zone, 
political issues and greatly increased demand from a fast growing population, and competing 
water uses surfaced as concerns that affect sustainability of water resources that will need to 
be addressed.  
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287. There are 65 requests for permits for subdivisions in Lucban, the gravity water source 
for the QMWD. There is an Influx of outsiders buying land in and around the watershed.  This 
has resulted in tree cutting, housing, economic and other incompatible activities in fragile 
zones. There are pending cases against informal settlers trying to establish settlements 
within the watershed.   

288. Since there are no dedicated national funds for the conservation of Mount Banahaw, a 
protected area, there is a call by the CENRO/PAMBI to discuss payment of water user fees 
for upkeep of the watershed. The Water District recently embarked on a watershed 
management program covering 50 hectares, out of 2,000 requested by the Department of 
Environment and Natural Resources for management by the WD.  

289. The QMWD paid royalties to Barangay May-it, the spring source in Lucban. In this 
way, insecurity over water sources which were outside of franchise area could be addressed.  

3.3 POVERTY ANALYSIS, SOCIAL BENEFITS AND RECOMMENDATIONS 

3.3.1 Poverty Analysis 

290. At least 37% were below the poverty line. The poor tended to pay more to water 
vendors. They also spent more time collecting water and were prone to water-related 
diseases. Diarrhea and water borne diseases were still causes of morbidity. Thus, the poor 
tended to be doubly disadvantaged with lack of access to safe water and tended to be 
burdened more heavily with poor water quality since expenses for boiling or buying drinking 
water from refilling station would translate as a larger fraction of their real income.  

291. Inadequate water supply facilities and septage systems was a particular burden on 
women because women were mainly responsible for water collection, for family health 
maintenance, and for caring for sick family.  

3.3.2 Needs and Demand 

292. The franchise area is experiencing fast growth with as high as 8 – 13.5% for some 
barangays such as Calumpang and Talipan and Bagumbungan.. Fast population growth 
placed a heavy burden on social and physical infrastructure such as water and sanitation. 
New subdivisions were established with an impact on the water pressure in certain localities. 
Urban migration swelled Lucena City and poblacions where many rural poor settled in 
informal settlements. Many lived below the poverty line or on a budget of less than $2/day; 
many did not have access to safe water and sanitation. 

293. Lucena’s health, education and other facilities also served neighboring municipalities. 
Improvements in water and sanitation were perceived as requirements to support local 
development plans since water and sanitation are basic infrastructure for growth and 
development. 

294. The franchise area of QMWD covered at least 126 barangays. Of these, 79 were 
reached by the water district although many of the barangays, as of the time of the study, 
were only partially served. The WD-service area included most of Lucena City (26 out of 33 
barangays), 15 out of 27 barangays of Pagbilao and 38 out of 66 for Tayabas. The 
expansion into Pagbilao and Tayabas will promote equity in water distribution within the 
franchise area. 

295. Rural barangays were more sparsely populated. Some tended to have higher 
incidence of poverty, thus outmigration. Wells, barangay water systems were in place in 
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many rural areas. These were sponsored by local governments. About 2 metered public 
faucets were also located in sections of most barangays in areas without connection. 

3.3.3 Targeting of Beneficiaries 

296. At least 5 new barangays in Pagbilao and 9 in Tayabas are proposed for expansion of 
piped services, meeting the needs of long unserved areas in the 2 municipalities and 
addressing equity considerations in water distribution within the franchise area. Additional 
water sources and improved facilities would also ease water pressure problems in parts of 
Lucena City.    

297. Poverty reduction is an overarching goal of the project which will benefit both poor and 
non-poor. But aside from those that are able to afford piped connection, care will also be 
taken to target the poor living within the vicinity of the network for appropriate affordable 
access to safe water. An allocation is also set aside to reach the poor through additional 
public faucets or tanks and/or water delivery services that have potential to grow as 
livelihood opportunities for the women’s groups or user organizations that will manage these 
facilities.  

298. Sanitation hot spots along rivers and shorelines are priority target sites for 
improvement of sanitation facilities through microfinance arrangements.  

3.3.4 Social and Environmental Equity 

299. Social and environmental equity considerations are underscored in the demand for 
services by underserved water source municipalities, by the demand for royalties by water 
source communities as well as of user fees by the Mount Banahaw forestry authorities.  

300. As in May-it, water source communities may not be able to benefit directly through 
pipe distribution but need to be part of the benefit stream to help protect water resources. 
The prospect of water scarcity with population growth and possible climate change impacts 
highlight the principles of social justice and equity in the management and distribution of 
water resources.   

301. Examples of concrete measures that can be undertaken and integrated into policies 
and programs such as the Gender Action Plan, are: i) support for a community-based 
watershed management program by the WD; ii) targeting of water source communities for 
appropriate water access, iii) payment of user fees that can be tied as incentive for resource 
management, and, iv) inter-agency coordination on water supply and watershed 
management concerns.   

3.3.5 Gender Analysis 

302. QMWD had 33.5% of households headed by women. Close of 50% did not have 
access to piped water. Inadequate water supply facilities and sewerage systems was a 
burden on women because women were also responsible for water collection, for family 
health maintenance, and for caring for sick family.  

303. Women shared or took the lead in decision making in the household such as on the 
installation of septic tanks or water connection. They also had a major role in hygiene and 
sanitation and looked forward to active participation in project planning and implementation.  

304. Common gender issues relating to the subproject, includes, 1) Affordability issue 
and/or apprehension on steep increase in tariff with project improvement through loan; 2) 
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Lack income sources and the possibility of water-related income generating projects; 3) 
Unsafe hygiene practices; 4) Contaminated aquifers and pipe systems through poor 
sanitation; 5)Poor women being forced to use contaminated water that is free rather than 
clean water, which they could not afford; 5) limited recognition of role of women in sanitation 
and watershed management; and, for affected persons: 7) The community may create social 
and gender issues due to hiring of outside laborers who may be unaware of the local 
customs and norms of the community or municipality; 8) disturbance to the privacy of local 
women with work on structures. 

305. The Gender and Development Fund of the WD has potential to address gender 
concerns. The presence of women organizations and the a strong GAD program in the 
province that addresses women and environment concerns in the province has potential for 
building strong partnerships on gender and pro-poor and environmental strategies.  

3.3.6 Indigenous People, Ethnic Minorities and other Vulnerable 
Groups in the Subproject Area 

306. Indigenous peoples as a group that retain their territory and way of life are accorded 
protection by the project based on ADB’s Policy on Indigenous Peoples as well as the 
country’s Indigenous People’s Rights Act.  

307. Based on the survey and interviews and gathering of information in the communities, 
no indigenous people were found to be affected in the subproject area and no ethnic 
minorities and other vulnerable groups were found to be adversely affected as a result of the 
subproject. An Aeta band exists across the river from existing water systems. For this 
reason, it was determined not to be feasible to target the area for expansion under the 
project. 

3.3.7 Social Benefits 

308. The subproject will benefit both poor and non-poor. But poor households will be a 
major beneficiary group of the project since expansion areas are in urbanizing barangays 
with many poor households.  In addition, the Project will also facilitate water access by  poor 
communities through communal water points. It will reinforce existing practices such as easy 
installation plans and coordination with local government units for the provision of public 
faucets or tanks. The reach of water delivery services can be expanded by serving organized 
water user groups rather than just individuals. Some GAD funds may be allocated for 
microfinance for WATSAN-related livelihood opportunities. The component for sanitation and 
septage management will prioritize on-site sanitation improvement through microfinance for 
low-income areas.  

309. Benefits will include: (i) improved access to water and sanitation facilities; (ii) 
empowerment of local groups (especially women’s group) through participation in the project 
design, implementation and maintenance; (iii) reduced pollution of ground and surface water 
and improved environmental conditions in poor neighborhoods, leading to improved health, 
higher productivity and increase in income; (iv) improved management of water sources in 
coordination with other agencies; (v) Improved hygiene practices; employment generation in 
civil works will be another direct positive contribution of the Project to poverty reduction as 
with employment and livelihood opportunities for women in community-based programs for 
user groups and for watershed management.  
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3.3.8 Recommendations 

310. The pilot shall support strategies to link water and sanitation to the project’s 
overarching goal of poverty reduction. The proposed elements of a plan for the social 
dimensions of the project reinforce a public service orientation and a Corporate Social 
Responsibility agenda consistent with delivery of water and sanitation as a public service 
with pro-poor provisions. 

311. Budget for some specific recommendations as discussed below and in Appendix 3.4  
are integrated in technical components for water and sanitation as microfinance or pro-poorr 
allocations such as for public faucets, and in capability building and instituional plans as 
technical assistance.  

312. Pro-Poor Targeting of Participants. The Project shall target all households living 
within the vicinity of the network of the piped water system. The project shall also target 
disadvantaged groups (e.g. women headed HHs and the poor HHs in the slum areas) for 
appropriate water service for piped water or communal water points.  

313. Households for the sanitation component shall be identified in coordination with the 
local government units that will undertake a survey of sanitation facilities. In coordination with 
local government units, targets will also be made to cover a set percentage of sanitation hot 
spots for improvement of septage systems by the end of project loan implementation.  

314. Pro-Poor Finance and Livelihood Options.  A micro-finance facility shall be set up to 
ensure participation in septic tank installation/improvement of targeted participants in 
sanitation hot spots. A cost recovery scheme shall be established.  A microfinance facility 
shall be allocated for priority areas for the sanitation component. The WD’s Gender and 
Development Fund may be accessed to support water and sanitation-related livelihood 
options of women and urban poor groups. Capability building shall support community 
management of water and sanitation facilities for the poor. Other recommendations are in 
Appendix F; details will be fleshed out during implementation planning. 

315. Special Projects and Community Based Watershed Management.  The critical 
role of watershed communities in natural resource management shall be acknowledged in an 
implementation plan for the project.   

316. Sustainable resource management can be promoted by empowering watershed 
communities to be active participants in social fencing and watershed management. 
Community-based resource management and support for alternative livelihood options may 
be promoted and supported by linkaging for alternative livelihood options and in gender and 
capability building plans and activities.  
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4. THE WATER DISTRICT AND ITS EXISTING FACILITIES 

4.1 HISTORICAL BACKGROUND 

317. The original water system of the QMWD, formerly Lucena-Pagbilao, Tayabas Water 
District (LUPATA WD), was constructed in 1918 and initially served only the downtown area 
of Lucena.  The system had the Lalo Grande spring as source, a reservoir at Barrio Tongko 
in Tayabas City, and a network of C.I. and G.I. pipes.  In the 1920’s, the water supply service 
was extended to Pagbilao and Tayabas.  Between 1929 and 1959, five [5] additional spring 
sources were added to the system due to the expansion and increasing water demands of 
the three municipalities. 

318. The Conditional Certificate of Conformance No. 017 was awarded to LUPATA WD by 
LWUA on May 16, 1975 after it had complied with LWUA’S requirements for the certification 
program. This certificate entitles the WD to all the rights and privileges authorized under P. 
D.198.   

319. The construction of the Phase I integrated comprehensive water supply system 
started on July 22, 1977.   This program was funded by a loan through LWUA for the 5-year 
expansion program of the district’s 5,000 new taps, amounting to P48.240 million.  

320. Before the LUPATA WD was formed, there were only about 4,000 active connections. 
The number of service connections grew rapidly and had exceeded projected increase due 
to the rapid increase in subdivisions being constructed within the service area of the LUPATA 
WD.  This resulted in the apparent shortage of water supply in the different areas in the 
community. 

321. By 1983 or six years after the construction of Phase 1 of the integrated 
comprehensive improvement project was undertaken, the total number of concessionaires 
had swollen to 14,321. Instead of being an advantage, this situation had become more of a 
predicament of LUPATA. The water system that was designed to provide the water 
requirements of 70,000 population had to serve 105,000 people which ostensibly resulted in 
the shortage of water supply specially in areas of higher elevation. This problem was further 
aggravated by water losses due to leakage, illegal connections, worn-out water meters and 
sub-standard service connections. Unaccounted-for-water was measured at more than 50% 
of overall production. 

322. From 1987 to 1989, LWUA and the LUPATA WD jointly conducted the Operation and 
Maintenance Assistance program [OMAP] to rehabilitate the existing distribution system. 
This included the replacement and abandonment of all leaking distribution pipes, transfer of 
service connection tappings from old to new pipelines, and the standardization of service 
connections line installations. 

323. In January 1991, Lucena- Pagbilao-Tayabas WD [LUPATA WD ] was changed  to 
Quezon Metropolitan Water District [QMWD],  by virtue of Board Resolution No.91-1 dated 9 
January 1991, in anticipation of the expected growth and coverage of the WD. 

324. The next program of the QMWD was the implementation of the Phase II Early Action 
Improvement Project which was intended to augment the water supply for a larger number of 
concessionaires. Through the construction of a much bigger water supply system, it is 
expected that the project would double the number of concessionaires who would benefit 
from it. The program was completed in 1997, an enough assurance that the district was able 
to supply its existing concessionaires with a sufficient supply of water 24 hours daily. 
Congruent to this development is the completion of 8.86 kilometers Tayabas-Pagbilao line 
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and the water pipelines for Brgys. Talao-talao, Dalahican, Ibabang Dupay and University 
Site.  This enabled the district to accommodate additional connections of 5,000. 

325. The QMWD is currently implementing the civil works Package I for the total 
rehabilitation of Tayabas Water Supply System amounting to PhP 34.5M by administration. 
The contract was originally awarded to EGAPOL Construction but the Contractor 
encountered problems and delays during implementation hence contract was taken-over by 
QMWD.  

326. On the other hand, the Civil Works Package 2 for Lucena City and Pagbilao Water 
Supply Improvement Projects amounting to PhP206M was completed in 2004 through a 
contract with JEM Construction Company.   

4.2 DESCRIPTION OF WATERWORKS FACILITIES 

327. The existing  waterworks facilities of QMWD include six [6] spring sources each with 
an intake box, eleven (11) deepwells two of which are newly drilled and do not have pumping 
facilities, seven (7) ground reservoirs, two (2) collection chambers, transmission and 
distribution lines, appurtenant valves, fire hydrants and service connections. Full descriptions 
are in Appendix 4.1 . The schematic diagram of the major existing facilities is presented in 
Figure 4.1. 

4.2.1 Water Sources 

328. QMWD derives its water supply from six (6) springs located on the slope of Mt. 
Banahaw and from nine (9) production wells located in various site within the WD service 
area. The springs are May-it, Ibia, Lalo Grande, Lalo Pequeno, Dapdap “A” and Dapdap “B”. 
The springs are collected in intake boxes, then water flows by gravity to the distribution 
system. The eight (8) production wells are located in various sites in Brgys. Isabang, 
Bocohan, Domoit, and Mayuwi in Lucena City while one (1) production well is situated in 
Brgy. Isabang in the Municipality of Tayabas. uring the dry season, the yield of almost all of 
the springs declines y about 60 to 70% of their usual yield capacities.     

329. There are two newly drilled wells located in Bgy. Isabang and Lalo, Tayabas which 
are not yet energized to date.  

330. The estimated production capacities and description of the above sources are briefly 
discussed below. 
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Figure 4.1: Schematic of Existing Water Supply System - QMWD 
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(i) Springs 

331.  May-it Spring. May-it Spring is the largest among the six (6) springs, it is located 
approximately 5 kilometers north of Tayabas at an elevation of 311mamsl. The spring has 
three intake boxes and has a total minimum measured capacity of about 722 L/s based on 
QMWD records.  There are three intake pipes with diameters 500mm, 300mm and 250mm, 
each tapped to an intake box.  Each intake box is provided with liquid hypochlorinator.  May-
it Spring supplies Lucena and Pagbilao water system.             

Figure 4.2: Photographs of May-it Spring – QMWD 

 

 

 
 

Note protective net to protect 
spring from debris and dirt. 

Overflow at May-it Spring  

Intake Box No. 3 
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332. Ibia Spring.  The spring is situated about four (4) kilometers northeast of Tayabas at 
elevation of 447mamsl. The measured capacity of the spring is 39.9 L/s. Two (2) supply 
pipes are connected to the spring box conveying water to Dapdap and Lalo Pequeno 
transmission line.  Ibia Spring supplies the Tayabas water system. 

333. Lalo Grande Spring.  The spring is located approximately 3 kilometers northwest of 
Tayabas at an elevation of 350mamsl. Based on WD records, the measured capacity is 36.5 
L/s. Lalo Grande Spring supplies the Tayabas water system. 

334. Lalo Pequeno Spring.  The spring is situated 5 kilometers west of Tayabas at an 
elevation of 377mamsl.  Spring water is collected into 3 intake boxes and flows into a 
concrete box which serves as hydraulic control chamber. Based on WD records, the 
measured capacity is 10 L/s. Lalo Pequeno Spring supplies the Tayabas water system. 

335. Dapdap A and B Springs. Both springs are located approximately 4 kilometers 
northwest of Tayabas which were developed in 1952. Spring water is collected in 2 intake 
boxes and flows to a concrete intake box serving as hydraulic control chamber located at 
elevation 347mamsl. Based on WD records, the total measured capacity of the 2 springs is 
25 L/s. These springs supply the Tayabas water system. 

(ii) Deepwells and Pumping Stations 

336. QMWD Well and Pumping Station No. 1.  QMWD Well No.1 and Pumping Station is 
located in Barangay Isabang, Lucena city at elevation 57mamsl.  The well has an estimated 
capacity of 40 L/s.  It is equipped with 30 Hp pump with a production capacity of 33 L/s.  The 
pump setting is at 42 mbgl. The pumping station is provided with a stand-by power 
generating set.  All flow coming from the well is pumped into Isabang Reservoir. 

Figure 4.3: Photograph of Well and Pumping Station No.1 – QMWD 

 
 

337. QMWD Well and Pumping Station No. 2.  This well is located in Barangay Bocohan, 
Lucena city at elevation 54mamsl. The well has an estimated capacity of 40 L/s. It is 
equipped with 40 Hp pump with a production capacity of 26 L/s.  The pump setting is at 48 
mbgl. The pumping station is provided with a stand-by power generating set.  Approximately 
50% of the well’s production is pumped into the reservoir while the rest is pumped into the 
distribution line. 
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Figure 4.4: Photograph of QMWD Well and Pumping Station No. 2 

 
 

338. QMWD Well and Pumping Station No. 3. This well is located in Barangay Bocohan, 
Lucena city at elevation 54mamsl.  The well has an estimated capacity of 40 L/s. It is 
equipped with 40 Hp pump with a variable speed drive having a production capacity of 22 
L/s.  The pump setting is at 45 mbgl.  Approximately 50% of the well’s production is pumped 
into the reservoir while the rest is pumped into the distribution line. 

Figure 4.5: Photograph of QMWD Well and Pumping Station No. 3 

 
 

339. QMWD Well and Pumping Station No. 4. This well is located in Barangay Domoit, 
Lucena city at elevation 57mamsl. The well has an estimated capacity of 40 L/s. It is 
equipped with 40 Hp pump with a production capacity of 18 L/s.  The pump setting is at 63 
mbgl.  This PS directly pumps into the distribution line.   

Figure 4.6: Photograph of QMWD Well and Pumping Station No. 4 

 



 

TA No. 7122-PHI: Water District Development Sector Project PPTA – FR Vol. 4 – SPAR: QMWD 

53

340. QMWD Well and Pumping Station No. 5.  This well is located in Barangay Isabang, 
Tayabas City at elevation 113 mamsl.  The well has an estimated capacity of 40 L/s.  is 
equipped with 60 Hp pump with a production capacity of 35 L/s.  The pump setting is at 78 
mbgl.  About 90% of the well’s production is pumped into the reservoir while the rest is 
pumped into the distribution line. 

Figure 4.7: Photograph of QMWD Well and Pumping Station No. 5 

 
 

341. QMWD Well and Pumping Station No. 6. This well is located in Barangay Isabang, 
Lucena City at elevation 135 mamsl.  The well has an estimated capacity of 40 L/s. It is 
equipped with 40 Hp pump with a production capacity of 34 L/s.  The pump setting is at 48 
mbgl.  This Pumping Station directly pumps into the distribution line.   

Figure 4.8: Photograph of QMWD Well and Pumping Station No. 6 

 
 
342. QMWD Well No. 7. This well is located in Barangay Calumpang, Tayabas City at 
elevation 249 mamsl.  The well has an estimated capacity of 40 L/s.  The well was drilled in 
2005 however, it is not yet equipped with pumping equipment and accessories.  The well 
might need redevelopment prior to commissioning/energization. 

Figure 4.9: Photograph of QMWD Well No. 7 

 

Well No. 7 
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343. QMWD Well and Pumping Station No. 8.  This well is located in Barangay Mayuwi, 
Lucena City at elevation 96.50 mamsl.  The well has an estimated capacity 40 L/s. It is 
equipped with 60 Hp pump with a production capacity of 25 L/s.  The pump setting is at 80 
mbgl.  About 90% of the well’s production is pumped into the reservoir while the rest is 
pumped into the distribution line. 

Figure 4.10: QMWD Well and Pumping Station No. 8 

 
 

344. QMWD Well and Pumping Station No.  9. This well is located in Barangay Domoit, 
Lucena City at elevation 77 mamsl.  The well has an estimated capacity of 40 L/s. It is 
equipped with 50 Hp pump with a production capacity of 20 L/s.  The pump setting is at 91 
mbgl.  This Pumping Station directly pumps into the distribution line. 

Figure 4.11: Photograph of QMWD Well and Pumping Station No.  9 

 
 

345. QMWD Well No. 10. This well is located in Barangay Lalo, Tayabas City at elevation 
272 mamsl.  The well has an estimated capacity of 40 L/s. The well was drilled in 2005; 
however, it is not yet equipped with pumping equipment and accessories. 
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346. QMWD Well and Pumping Station No. 11. This well is located in Cuesta Verde 
Subdivision, Barangay Isabang, Tayabas City at elevation 59.50 mamsl.  The well has an 
estimated capacity of 14 L/s. It is equipped with 12 Hp pump with a production capacity of 10 
L/s.  The pump setting is at 60 mbgl.  This deepwell and pumping station serves Cuesta 
Verde Subdivision only.   

Figure 4.12: Photograph of QMWD Well and Pumping Station No. 11 (Cuesta Verde)  

 
 
347. QMWD Well No. 12.  This well is located in Puerto del Mar Subdivision, Barangay 
Isabang, Tayabas City at elevation 48 mamsl.  The well has an estimated capacity of 10 L/s. 
This well is not yet operational. 

348. QMWD Well No. 13. This well is located in Southgate Subdivision, Barangay 
Calumpang, Tayabas City at elevation 48 mamsl.  The well has an estimated capacity of 10 
L/s. This well is not yet operational.  

4.2.2  Storage Facilities 

349. QMWD utilizes six ground concrete reservoirs and one underground reservoir with a 
total volume of 12, 775 cum.  These reservoirs were built during the implementation of the 
Immediate Improvement Program (IIP) from 1982 to 1985 and the QMWD Water Supply 
Improvement Project (Package 2) in 2004. The underground reservoir was built in the 
1950’s. These reservoirs are briefly described in Table 4.1 .   

Table 4.1:  Summary of Storage Facilities - QMWD 

Reservoir ID  Location  Volume 
(cum) 

Elevation 
(mamsl) 

Service Area  Year of 
Construction 

New Lucena  
Reservoir 

Bgy. Tongko, 
Tayabas City 

4,250 82 Lucena City 
(serving high 
areas)  

1982-85 

Bocohan 
Reservoir 

Bgy. Bocohan, 
Lucena City 

2000 57 Lucena City 1982-85 

Diversion Road 
Reservoir 

Bgy. Ibabang 
Dupay,Lucena 
City 

2000 67 Lucena City 2004 

Pagbilao 
Reservoir 1 
(Dome) 

Bgy. Bukal, 
Pagbilao 

225 83 Pagbilao 1950’s 

Pagbilao 
Reservoir  2 

Bgy. Bukal, 
Pagbilao 

300 83 Pagbilao 1982-85 

Pagbilao 
Reservoir 3  

Bgy. Bukal, 
Pagbilao 

2000 83 Pagbilao 2004 

Lalo Reservoir Bgy. Lalo, 
Tayabas City 

2000 276 Tayabas 2005 

Total  12,775  
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Figure 4.13: Photographs of Reservoirs - QMWD 

 
 

 
 

 
 

 

Pagbilao Underground 
Reservoir 1 
Location:  Bgy. Bukal, Pagbilao 
Capacity:  225 cum 
Gr. Elev.: 83mamsl 
 

Pagbilao Reservoir  2 
Location:  Bgy. Bukal, Pagbilao 
Capacity: 300 cum 
Gr. Elev.: 83mamsl 
 

Pagbilao Reservoir  3 
Location:  Bgy. Bukal, Pagbilao 
Capacity: 2000 cum 
Gr. Elev.: 83mamsl 
 

New Lucena Reservoir 
Location:  Bgy. Tongko, 
Tayabas  
Capacity: 4250 cum 
Gr. Elev.: 82mamsl 
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4.2.3 Transmission and Distribution Facilities 

350. Based on the 2006 Feasibility Studies, the transmission and distribution pipelines of 
QMWD have a total length of about 240km with sizes ranging from 50 to 600 mm diameter.  
These pipelines are integrated and operated as one system.  Some of the pipes were laid in 
1950’s while the rest were laid in 1972 onwards. The pipe materials were CIP, Steel (CLCC), 
and PVC. The breakdown of the existing pipes is shown in Table 4.2 . 

Table 4.2:  Summary of Pipe Network - QMWD 
A. Transmission Lines Laid Before Implementation of Phase I Improvement Program 

Size (diameter in 
mm) 

Length (m)  Material  Year Installed  Remarks  

300 11,050 CLCC 1982 Active 
250 6,550 CIP 1959 Active 
200 19,500 CIP 1954 & 1959 Active 
150 22,300 Marsman STL/ACP 1929 & 1938 Already abandoned 
100 4,500 CIP 1938 Active 

Total Length  63,900    

B. Phase I Improvement Program  
Size (diameter in mm)  Length (m)  Material  Year Installed  

600 4,305 CLCC/STL 1982 
500 995 CLCC/STL 1982 
300 5,600 CLCC/STL 1982 
250 4,574 CLCC/STL 1972 and 1982 
200 12,724 uPVC 1982 
150 18,897 uPVC 1982 
100 51,455 uPVC 1982 
75 11,692 uPVC 1984 
50 26,171 uPVC 1989 
Total Length  136,413   

C.  Phase II Early Improvement Program 
Size (diameter in mm)  Length (m)  Material  Year Installed  

500 4,450 CLCC/STL 1996-1998 
400 1,441 CLCC/STL 1996-1998 
350 10,370 CLCC/STL 1996-1998 
300 3,067 CLCC/STL 1996-1998 
250 1,950 CLCC/STL 1996-1998 
Total Length  21,278   

D.  JBIC Improvement Project Package 1   
Size (diameter in mm)  Length (m)  Material  Year Installed  

400 1,002 CLCC/STL 1998-2000 
250 340 CLCC/STL 1998-2000 
200 2,073 uPVC 1998-2000 

150 2,751 uPVC 1998-2000 
100 1,877 uPVC 1998-2000 
75 215 uPVC 1998-2000 
50 1,404 uPVC 1998-2000 
Total Length  9,662   

E. JBIC Improvement Project Package 2 

Transmission Lines 
Size (diameter in 

mm) 
Length (m)  Material  Year Installed  

350 680 CLCC/STL 2003-2005 
 499.83 CLCC/STL 2003-2005 

Total Length  1,179.83   
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Table 4.2:  Summary of Pipe Network – QMWD (continued) 

Distribution Pipelines 
Size (diameter in mm)  Length (m)  Material  Year Installed  

600 5,075.76 CLCC/STL 2003-2005 
500 627.70 CLCC/STL 2003-2005 
450 1,039.40 CLCC/STL 2003-2005 
400 2,747.23 CLCC/STL 2003-2005 
350 2,257.75 CLCC/STL 2003-2005 
300 2,595.10 CLCC/STL 2003-2005 
250 519.67 uPVC 2003-2005 
200 8,147.06 uPVC 2003-2005 
150 5,536.05 uPVC 2003-2005 
100 650.30 uPVC 2003-2005 
50 923.60 uPVC 2003-2005 
Total Length  30,119.62   

F. Summary of Pipe Lengths By Diameter 
Pipe Size (mm)  Length  

600               9,380.76 
500               6,073 
450               1,039.40 
400               5,190.23 
350             13,307.75 
300             22,811.93 
250             13,934 
200             42,444.06 

150 a/             27,184.05 
100             58,482 
75             11,907 
50             28,499 

Total Length            240,252.45 
  a/ Excluding  abandoned pipes 

 

Figure 4.14: Hanging Pipe (500mm ∅∅∅∅)))) and Pipe Bridge Crossing (150mm) along 
Diversion Road to Pagbilao - QMWD 
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4.2.4 Valves and Hydrants 

351. There are number of butterfly valves, gate valves, blow-off valves, and hydrants in the 
system.  Butterfly valves were installed in pipes with diameters larger 300mm diameter.    
Gate valves were installed on pipes 300mm and smaller.   

352. Regular valving scheme is currently being implemented by the WD for purposes water 
rationing/scheduling/pressure and flow improvement in the system. 

Figure 4.15: Fire Hydrant at Gomez cor. C.M. Recto Streets - QMWD 

 

4.2.5 Treatment Facilities 

353. Each spring and deepwell source has a dosing pump hypochlorinator to ensure 
potability of water in the service area.  Annual physical and chemical analysis of the springs 
and groundwater sources are being undertaken by the QMWD.  Based on interview with the 
WD officials, daily bacteriological sampling and testing are conducted to monitor quality of 
water in the service area.    

4.2.6 Service Connections           

354. As of December 2008, there are 34,595 active service connections broken down as 
shown in Table 4.3 .  

355. About 20% of the total service connections are made of G.I. pipes and are being 
replaced if there are leaks. 

Table 4.3:  Breakdown of Service Connections - QMWD 

City/Municipality  Number of Conn ections  
Lucena City 23,240 
Pagbilao   5,291 
Tayabas  6,064 
Total                   34,595 
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4.3 OPERATION AND MAINTENANCE 

356. QMWD provides 24-hour service in some parts of the network however other parts 
are experiencing low to zero pressure. All areas in Lucena and Pagbilao have high pressures 
at 4am to 6am, after which line pressure drops, and in some areas reaches zero. 

357. The system operates on a fill-and-draw scheme wherein water from springs and most 
deepwells are collected first into the storage reservoir before serving the distribution system.     

358. Water supply from May-it Spring fills the Tongko Reservoir while portion goes to 
Pagbilao Reservoir. In Lucena, most water from the wells is collected into Bocohan 
Reservoir. Three deepwells are directly pumping to the system.  Based on data gathered 
from the QMWD’s Production Division, the estimated percentage of production from the wells 
that is collected into the reservoir is as shown in Table 4.3a . 

359. The WD’s maintenance program includes repair of leaks and damaged pipelines and 
interconnections, disconnection and interconnection of service connections, flushing and 
disinfection of the lines, and cleaning and disinfection of the reservoirs.  

Table 4.3a: Production Capacities of the Pumping Stations  

Well No.  Esti mated Production  % of flow collected into the Reservoir  
1 33 L/s 100 % 
2 26 L/s 50% 
3 22 L/s 50% 
4 18 L/s None; direct pumping into the system 
5 35 L/s 90% 
6 34 L/s None; direct pumping into the system 
8 25 L/s 90% 
9 20 L/s None; direct pumping into the system 

4.4       SYSTEM PRESSURE 

360. System pressures in Tayabas are medium to high. Pressures in Pagbilao are 
generally high due to the controlling reservoir head at 83 m while the network elevation is 
about 20 metres. This system configuration often causes mains bursts in Pagbilao. System 
pressures in Lucena City vary from medium to low—in some areas pressures are as low as 5 
psi.  

4.5 ORGANIZATION AND MANAGEMENT 

361. The policy making body of QMWD is the Board of Directors which is composed of six 
members representing the following sectors from the society: civic, women, business, 
professionals, and education.  

362. There are two areas distinct services in QMWD, namely, the Operations and 
Technical Services. The Administrative Department and Commercial Services Department 
are under the Operations. The Engineering and Production Department and Construction 
and Maintenance Department are under the Technical Services.  The sub-offices are under 
the Branch Operation and are directly supervised by the Office of the General Manager.   

363. As of December 2008, there are 253 employees, including the General Manager, 
manning the technical, administrative, financial, and commercial operation of the entire 
QMWD. This number also includes personnel assigned at Tayabas and Pagbilao sub-offices.  
Of the total number 228 are regular while 25 are on casual status. With a total connection of 
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34,595 in December 2008, the present ratio of number of service connection to an employee 
is 137:1.   The existing organization chart is presented in Appendix 4.2 .   

4.5.1 Billing and Collection  

364. There are 17 meter readers (nine (9) in Lucena City area, four (4) each in Pagbilao 
and Tayabas) doing manual reading of the meters of QMWD concessionaires on 22-25 day 
cycle. The meter reader reads the meter and reports the reading to the head office. After a 
period of 2 days the bill is delivered to the customer by the meter reader.  Recording of the 
meter reading is done by hand and then input to the billing system at the head office. QMWD 
is considering the introduction of on the spot billing but as yet this has not been approved. 

365. Payment of water bills by the concessionaires may be done at the QMWD Main Office 
(Lucena City), Tayabas Sub-Office, Pagbilao Sub-Office and at SM (Shoemart Payment 
Center). 

366. If payment hasn’t been received after 60 days (1 month arrears plus the current 
period) a disconnection notice is issued and a temporary disconnection is carried out 
whereby the meter is plugged.  

4.5.2  Application for New Service Connections 

367. The application for a new service connection undergoes the standard procedure as 
shown in Figure 4.16 .  

368. The service connection fees include service connection fee, meter maintenance fee, 
tapping fee, installation fee, materials, labor and supervision costs and others.  

Figure 4.16: Application for New Service Connection Procedure - QMWD  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Customer 
Service 
Division 
1) Filing of 
Application/ 
Investigation/ 
Classification 
5) Notify 
Applicant for 
Payment of 
Connection 
Fees 

Production 
Division 
2) Verification 
of Water 
Availability 

Office of the 
Gen. Manager 
8) Approval of 
Application/ 
Signing of 
Contract 
between the 
GM and the 
concessionaire 

Finance 
Division 
4)Preparation of 
Cost Estimates 
/Send back to 
Customers’ 
Division for 
Notification of 
the Applicant  
6) Receive 
payment for 
connection fee 
7) Contract  
Prep.  
 

Engineering 
Division 
3) Preparation 
of Materials 
Estimate 

Construction 
Division 
9) Installation 
of New 
Service 
Connection 
(FIFO) 
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4.5.3 Meter Calibration and Replacement and Maintenance 

369. Monitoring of the service connections and meters is a function of the customers’ 
service division through the meter readers.  For service connections and meters that need 
maintenance works, the meter readers shall prepare maintenance order requests to be 
submitted to the Maintenance Division.  There are 6 meter mechanics (4 in Lucena City and 
1 each in Pagbilao and Tayabas) doing calibration and replacement of defective water 
meters.       

4.6 WATER QUALITY  

370. Water samples from existing well and spring sources are collected and sent to a 
private laboratory accredited by the Department of Health for physical and chemical 
characteristics testing in accordance with the requirements of the Philippine National 
Standards for Drinking Water (PNSDW). It was noted that the only one well, Deepwell No. 9, 
had Total Dissolved Solids that exceeded the PNSDW limits. The results of the physical and 
chemical analysis on the springs and wells conducted in January 2009 and June 2009 are 
summarized in Table 4.4 . 

371. Bacteriological tests are carried regularly by the WD’s laboratory to monitor potability 
of water and to ensure that there are no disease carrying organisms in the drinking water. 

372. According the General Manager chlorine dosage is increased, however within the 
allowable limit during rainy season to preempt possible contamination of the water coming 
from the sources and during its transmission and distribution into the taps.  
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Table 4.4: Summary of Water Quality Tests Results – QMWD 

A. Physical Analysis 

Parameters PNSDW 
Limit 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

Turbidity 
(NTU) 5 0.40 1.79 1.63 0.32 0.32 1.63 1.16 0.34 0.56 0.26 0.37 0.41 0.24 0.25 0.28 0.39 0.55 0.65 3.87 

True Color 
(Color 
Units) 

5 3 5 5 3 2 5 5 4 2 2 2 3 2 1 3 5 4 4 5 

 
B. Chemical Analysis 

pH 6.5-8.5 7.08 6.65 6.53 6.90 7.42 6.53 6.64 6.96 7.18 7.28 7.09 7.46 7.17 6.97 6.87 8.06 6.76 6.99 6.80 

Total 
Dissolved 
Solids 
(mg/L) 

500 78 76 77 46 45 77 67 47 140 169 209 4.77 137 134 146 745 295 46 151 

Sulfate 
(mg/L) 250 2.3 1.8 1.70 0.30 0.10 1.70 0,70 0.50 8.3 11.8 17.6 17.6 8 7 8 214 18.4 0.62 4.4 

Nitrate 
(mg/L) 50 0.10 0.30 0.51 2.80 0.06 0.51 0.56 0.21 0.20 <MDL 

(0.001) 
0.40 0.40 0.51 0.04 0.02 0.76 0.20 0.30 0.51 

Chloride 
(mg/L) 250 7 7 7 7 7 7 7 7 10 12 12 20 12 10 10 50 25 5 7 

Benzene  Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil 

C. Metal Analysis  (mg/L) 

Iron (total) 1.00 0.01 1.00 0.03 <MDL 
(0.002) 0.01 0.03 0.03 <MDL 

(0.002) 0.19 0.02 0.068 0.05 <MDL 
(0.002) 0.03 0.02 0.04 0.03 0.02 0.37 

Manganese 
(total) 0.40 0.01 0.40 0.01 <MDL 

(0.001) 
<MDL 
(0.001) 

0.01 <MDL 
(0.001) 

<MDL 
(0.001) 

<MDL 
(0.001) 

<MDL 
(0.001) 

<MDL 
(0.001) 

0.04 <MDL 
(0.001) 

0.01 <MDL 
(0.001) 

0.08 0.01 <MDL 
(0.001) 

<MDL 
(0.001) 

Arsenic 0.05 Nil 0.05 Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil 

Cadmium 0.003 <MDL 
(0.002) 0.003 <MDL 

(0.002) 
<MDL 
(0.002) 

<MDL 
(0.002) 

<MDL 
(0.002) 

<MDL 
(0.002) 

<MDL 
(0.002) 

<MDL 
(0.002) 

<MDL 
(0.002) 

<MDL 
(0.002) 

<MDL 
(0.002) 

<MDL 
(0.002) 

<MDL 
(0.002) 

<MDL 
(0.002) 

<MDL 
(0.002) 

<MDL 
(0.002) 

<MDL 
(0.002) 

<MDL 
(0.002) 

Lead .01 Nil 0.01 Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil Nil 

 
Source No.  Source No.  

1 May-it Spring 11  Deepwell No. 3, Bocohan 

2 Dapdap Spring A 12  Deepwell No. 4, Domoit 

3 Dapdap Spring B 13  Deepwell No. 5, Mayuwi 

4 Camaysa Spring 14  Deepwell No. 6 , Isabang 

5 Lalo Grande Spring 15  Deepwell No. 8, Mayuwi 

6 Dapdap Spring B 16  Deepwell No. 9, Good Luck Hills Subd. Domoit 

7 Lalo Pequeno Spring 17  Cuesta Verde Well, Isabang 

8 Ibia Spring 18  Malaking Maloa Spring, Ilayang Nangka 
9 Deepwell No. 1, Bagy. Bocohan 19  South Gate Well, Calumpang 

10 Deepwell No. 2, Bocohan    

Note:  Source Nos. 1to 17 were examined on January 27,2009    

 Source Nos. 18-19 were examined on June 19 2009    
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4.7 WATER USE PROFILE 

373. The water use profile and water accountability were analyzed through the available 
billing, consumption and production records from the QMWD and its sub-offices as reflected 
in the Monthly Data Sheet for the period January to December 2008.       

4.7.1 Average Unit Consumption 

374. The average billed consumption per connection was 28.17 cum, 23.67 cum, and 
29.07 cum for Lucena City, Pagbilao, and Tayabas City, respectively, as shown in Table 4.5 . 

375. Tayabas Sub-office had a detailed breakdown of consumption per category as shown 
in Table 4.6 . The derived unit consumption shown in the table was used as basis for demand 
projections for Tayabas sub-system.  

376. The domestic consumption for Lucena City and Pagbilao were assumed at 85% of the 
total billed consumption. 

4.7.2 Accounted-for-Water 

377. The accounted-for-water is defined as revenue producing water for the WD.  It is the 
summation of the metered billed consumption from domestic, commercial and institutional 
connections.   The total metered billed consumption of QMWD for the period of January to 
December 2008 was 11,240,935 cum.  The average metered billed consumption for the 
same period was 30,797 cumd. These represent the about 72.7% of the total production of 
15,549,264 cum (42,601 cumd).   

4.7.3 Non-Revenue Water  

378. This represents the unaccounted-for-water/unbilled water which come from leaks, 
pilferages, use of unmetered fire hydrants, technical losses, unmetered services/fixed rate 
and other authorized unmetered uses such as for flushing and disinfection of pipelines and 
reservoirs.    

379. The total unaccounted-for-water in QMWD for the period January to December 2008 
was 4,278,037 cum or about 27.7 % of the total production for the same period. 

380. Table 4.7  shows the calculation of Non-Revenue Water for the period of January to 
December 2008. 
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Jan-08 22,221         645,110 5,215             119,434 5,940             190,474 33,376 955,018 29.03        22.90         32.07         

Feb-08 22,394         630,172 5,100             120,216 5,947             161,359 33,441 911,747 28.14        23.57         27.13         

Mar-08 22,485         618,836 5,121             111,166 5,967             158,043 33,573 888,045 27.52        21.71         26.49         

Apr-08 22,549         632,141 5,136             96,305 5,953             190,335 33,638 918,781 28.03        18.75         31.97         

May-08 22,789         665,629 5,139             127,944 5,964             163,610 33,892 957,183 29.21        24.90         27.43         

Jun-08 22,916         672,864 5,154             129,024 5,989             181,578 34,059 983,466 29.36        25.03         30.32         

Jul-08 22,915         612,967 5,013             121,766 6,006             176,783 33,934 911,516 26.75        24.29         29.43         

Aug-08 22,953         721,550 5,200             129,874 6,030             183,647 34,183 1,035,071 31.44        24.98         30.46         

Sep-08 23,017         594,268           5,230             130,502 6,047             171,892 34,294 896,662 25.82        24.95         28.43         

Oct-08 23,078         659,667           5,247             122,637 6,060             185,066 34,385 967,370 28.58        23.37         30.54         

Nov-08 23,163         695,016           5,256             128,052 6,060             175,550 34,479 998,618 30.01        24.36         28.97         

Dec-08 23,240         560,428           5,291             102,017 6,064             155,013 34,595 817,458 24.11        19.28         25.56         

Total : 22,810 7,708,648 5,175 1,438,937 2,093,350 11,240,935 28.17        23.17         29.07         

21,120           3,942            5,735            30,797           Average

Table 4.5: Average Billed Consumption Per Connection 

Month

Lucena Pagbilao Tayabas Total Average Per Connection (cum/mo.)

Billed No. of 
Connections

Billed 
Consumption 

(cum)
Lucena Pagbilao Tayabas

 No. of Billed 
Connections

Billed 
Consumption 

(cum)

 No. of Billed 
Connections

Quezon Metro Water District
(Lucena, Pagbilao and Tayabas) 

Billed 
Consumption 

(cum)

 No. of Billed 
Connections

Billed 
Consumption 

(cum)

.  
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Jan-08 955,018                  1,308,200 353,182                   27.00

Feb-08 911,747                  1,266,300 354,553                   28.00

Mar-08 888,045                  1,233,390 345,345                   28.00

Apr-08 918,781                  1,258,600 339,819                   27.00

May-08 957,183                  1,311,200 354,017                   27.00

Jun-08 983,466                  1,347,200 363,734                   27.00

Jul-08 911,516                  1,265,900 354,384                   27.99

Aug-08 1,035,071                  1,417,900 382,829                   27.00

Sep-08 896,662                  1,245,355 348,693                   28.00

Oct-08 967,370                  1,356,629 389,259                   28.69

Nov-08 998,618                  1,387,240 388,622                   28.01

Dec-08 817,458                  1,151,350 333,892                   29.00

Total : 11,240,935 15,549,264 4,308,329

 Average: 30,797 cumd 42,601 cumd 11720 cumd 27.71

Table 4.6 : Water Accountability Analysis
Quezon Metro Water District

(Lucena, Pagbilao and Tayabas) 

Month
Billed 

Consumption 
(cum)

Average Monthly 
Production  (cum)

Non-Revenue 
Water (cum)

% NRW
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Res Comm'l PF Gov't Bulk Total Res Comm'l PF Gov't Bulk Total

Jan-08 31 4,601 1,257 28 44 10 5,940     121,978 57,082 3,032 6,020 2,362 190,474

Feb-08 28 4,617 1,248 28 44 10 5,947     101,841 50,165 5,046 2,339 1,968 161,359

Mar-08 31 4,631 1,254 28 44 10 5,967     100,531 47,089 2,261 5,804 2,358 158,043

Apr-08 30 4,616 1,254 28 44 11 5,953     122,798 54,659 2,756 7,545 2,577 190,335

May-08 31 4,627 1,254 29 43 11 5,964     93,599 58,381 3,095 5,878 2,657 163,610

Jun-08 30 4,652 1,254 29 43 11 5,989     117,141 53,140 3,039 6,055 2,203 181,578

Jul-08 31 4,664 1,258 30 43 11 6,006     112,799 52,483 2,347 6,713 2,441 176,783

Aug-08 31 4,689 1,257 29 44 11 6,030     116,942 52,768 2,985 8,355 2,597 183,647

Sep-08 30 4,705 1,258 29 44 11 6,047     109,523 50,917 3,365 5,678 2,409 171,892

Oct-08 31 4,721 1,254 29 44 12 6,060     119,637 52,586 3,216 7,217 2,410 185,066

Nov-08 30 4,736 1,242 26 43 13 6,060     113,293 50,796 2,941 6,695 1,825 175,550

Dec-08 31 4,758 1,221 29 44 12 6,064     99,854 43,536 2,480 6,792 2,351 155,013

Total 1,329,936 623,602 36,563 75,091 28,158 2,093,350

4,668 1,251 29 44 11 6,002     130 1.37 35 4.71 6.96 5,735.205

Unit no. no. no. no. no. lpcd cumd lpcd cumd cumd

Average Number of Persons Per Household Service Connection :  6

Average Number of Persons Per Public Faucet :  100

Daily Average 

Table 4.7: Average Unit Consumption

Quezon Metro Water District

Tayabas Sub-office 

Month
No. of 
Days

Billed No. of Connections Billed Consumption (cum)
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4.8 WATER RATES 

381. The minimum water tariff for Lucena and Pagbilao is Php 108.50 for the first 10 cum 
for domestic users under the Lucena Rate.  The municipality of Tayabas is billed under the 
Tayabas Rate with a minimum tariff of Php 102.50 for the first 10 cum for domestic users.   

382. The QMWD is allotting 1% of the total income from water sales to for the payment of 
royalty for the total volume of raw water abstracted from the sources.  In the case of May-it 
Spring, which serves Lucena and Pagbilao, royalty is being paid to the Municipality of 
Lucban.  For Dapdap A and B Springs, Ibia Springs, Lalo Grande and Lao Pequeno Springs 
which are serving the Tayabas Sub-system, royalty is being paid to the Municipality of 
Tayabas.  

383. The rates for Lucena and Pagbilao are shown in Table 4.8  while the rates for Tayabas 
are shown in Table 4.9 .    

Table 4.8:  Lucena Water Rate - QMWD 

Classification Size 
Minimum 
Charge Commodity Charges 

(1st 10 cum)  11-20 21-30 31-40 41- up 
       

Residential/Government/Public 
Faucet ½” 108.00 11.65 12.70 13.95 15.50 

 ¾” 172.80 11.65 12.70 13.95 15.50 
 1” 345.60 11.65 12.70 13.95 15.50 
 1 ½” 864.00 11.65 12.70 13.95 15.50 
 2” 2,160.00 11.65 12.70 13.95 15.50 
 3” 3,888.00 11.65 12.70 13.95 15.50 
 4” 7,776.00 11.65 12.70 13.95 15.50 

Commercial/Industrial ½” 216.00 23.40 25.40 27.90 31.00 
 ¾” 345.60 23.40 25.40 27.90 31.00 
 1” 691.20 23.40 25.40 27.90 31.00 
 1 ½” 1,728.00 23.40 25.40 27.90 31.00 
 2” 4,320.00 23.40 25.40 27.90 31.00 
 3” 7,776.00 23.40 25.40 27.90 31.00 
 4” 15,552.00 23.40 25.40 27.90 31.00 

Commercial A ½” 189.00 20.35 22.20 24.40 27.10 
 ¾” 302.40 20.35 22.20 24.40 27.10 
 1” 604.80 20.35 22.20 24.40 27.10 
 1 ½” 1,512.00 20.35 22.20 24.40 27.10 
 2” 3,780.00 20.35 22.20 24.40 27.10 
 3” 6,804.00 20.35 22.20 24.40 27.10 
 4” 13,608.00 20.35 22.20 24.40 27.10 

Commercial B ½” 162.00 17.45 19.05 20.90 23.25 
 ¾” 259.20 17.45 19.05 20.90 23.25 
 1” 518.40 17.45 19.05 20.90 23.25 
 1 ½” 1,296.00 17.45 19.05 20.90 23.25 
 2” 3,240.00 17.45 19.05 20.90 23.25 
 3” 5,832.00 17.45 19.05 20.90 23.25 
 4” 11,664.00 17.45 19.05 20.90 23.25 

Commercial C ½” 135.00 14.55 15.85 17.40 19.35 
 ¾” 216.00 14.55 15.85 17.40 19.35 
 1” 432.00 14.55 15.85 17.40 19.35 
 1 ½” 1,080.00 14.55 15.85 17.40 19.35 
 2” 2,700.00 14.55 15.85 17.40 19.35 
 3” 4,860.00 14.55 15.85 17.40 19.35 
 4” 9.720.00 14.55 15.85 17.40 19.35 

Wholesale/Bulk ½” 324.00 34.95 38.10 41.85 46.50 
 ¾” 518.00 34.95 38.10 41.85 46.50 
 1” 1.036.80 34.95 38.10 41.85 46.50 
 1 ½” 2,592.00 34.95 38.10 41.85 46.50 
 2” 6,480.00 34.95 38.10 41.85 46.50 
 3” 11,664.00 34.95 38.10 41.85 46.50 
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Classification Size 
Minimum 
Charge Commodity Charges 

(1st 10 cum)  11-20 21-30 31-40 41- up 
 4” 23,328.00 34.95 38.10 41.85 46.50 

Effective Date:  January 1, 2006 

 
Table 4.9:  Tayabas Water Rate - QMWD 

Classification Size 
Minimum 
Charge 

Commodity Charges 

(1st 10 cum) 11-20 21-30 31-40 41- up 
       

Residential/Government/Public 
Faucet ½” 102.50 10.85 11.85 13.00 14.50 

 ¾” 164.00 10.85 11.85 13.00 14.50 
 1” 328.00 10.85 11.85 13.00 14.50 
 1 ½” 820.00 10.85 11.85 13.00 14.50 
 2” 2,050.00 10.85 11.85 13.00 14.50 
 3” 3,690.00 10.85 11.85 13.00 14.50 
 4” 7,380.00 10.85 11.85 13.00 14.50 

Commercial/Industrial ½” 205.00 21.70 23.70 26.00 29.00 
 ¾” 328.00 21.70 23.70 26.00 29.00 
 1” 656.00 21.70 23.70 26.00 29.00 
 1 ½” 1,640.00 21.70 23.70 26.00 29.00 
 2” 4,100.00 21.70 23.70 26.00 29.00 
 3” 7,380.00 21.70 23.70 26.00 29.00 
 4” 14.760.00 21.70 23.70 26.00 29.00 

Commercial A ½” 179.35 18.95 20.70 22.75 25.35 
 ¾” 286.95 18.95 20.70 22.75 25.35 
 1” 573.90 18.95 20.70 22.75 25.35 
 1 ½” 1,434.80 18.95 20.70 22.75 25.35 
 2” 3,587.00 18.95 20.70 22.75 25.35 
 3” 6,456.60 18.95 20.70 22.75 25.35 
 4” 12,913.00 18.95 20.70 22.75 25.35 

Commercial B ½” 153.75 16.25 17.75 19.50 21.75 
 ¾” 246.00 16.25 17.75 19.50 21.75 
 1” 492.00 16.25 17.75 19.50 21.75 
 1 ½” 1,230.00 16.25 17.75 19.50 21.75 
 2” 3,075.00 16.25 17.75 19.50 21.75 
 3” 5,535.00 16.25 17.75 19.50 21.75 
 4” 11,070.00 16.25 17.75 19.50 21.75 

Commercial C ½” 128.10 13.55 14.80 16.25 18.10 
 ¾” 204.95 13.55 14.80 16.25 18.10 
 1” 409.90 13.55 14.80 16.25 18.10 
 1 ½” 1,024.80 13.55 14.80 16.25 18.10 
 2” 2,562.00 13.55 14.80 16.25 18.10 
 3” 4,611.60 13.55 14.80 16.25 18.10 
 4” 9,233.20 13.55 14.80 16.25 18.10 

Wholesale/Bulk ½” 307.50 32.55 35.55 39.00 43.50 
 ¾” 492.00 32.55 35.55 39.00 43.50 
 1” 984.00 32.55 35.55 39.00 43.50 
 1 ½” 2,460.00 32.55 35.55 39.00 43.50 
 2” 6,150.00 32.55 35.55 39.00 43.50 
 3” 11,070.00 32.55 35.55 39.00 43.50 
 4” 22,140.00 32.55 35.55 39.00 43.50 

Effective Date:  February 16, 2006 
 
 



 

TA No. 7122-PHI: Water District Development Sector Project PPTA – FR Vol. 4 – SPAR: QMWD 

70

4.9 PROBLEMS AND ISSUES 

384. During field investigation and interviews conducted with the officials of the WD, the 
following issues and problems were identified: 

1) The existing transmission lines coming from May-it do not attain its full design 
carrying capacity resulting in inadequate supply. The estimated supply from May-it 
spring based on 2008 records of production is only about 200 to 210 L/s. 
 

2) Regular operations and adjustment of the valves to regulate flow and pressure in the 
system: however, even with the valving scheme being implemented, the adequate 
flow and pressure could not be attained.  High pressures can only be experienced 
when the level of water in the reservoir is high. 
 

3) There are old distribution lines and leaking service connections in Tayabas, (there is 
an on-going pipe rehabilitation in Tayabas which might improve the condition of the 
pipes after its completion). In Lucena City, there are some fire hydrants with visible 
leaks. 
 

4) Not all sources and reservoirs have flowmeters to monitor inflow and outflow of water.  
At present, the WD is adopting the volumetric method of measurement to account 
total water production. 
 

5) The pressures in Pagbilao are normally high as it is controlled by the reservoir 
elevation, causing frequent pipe burst-thus causing also frequent water service 
interruption. 
 

6) Lack of detailed understanding of networks hydraulics—operations are very reactive. 
Knowledge in water system operations with the aid of computer programs for 
hydraulic models and simulation may enhance performance of the system as this 
would allow operations staff to understand more the dynamics of the system and 
make necessary adjustments in the field.      
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5. POPULATION AND WATER DEMAND PROJECTIONS 

5.1 GENERAL 

385. This Chapter discusses the projections of population and water demand of the service 
area of QMWD. Population and water demand projections for the delineated service area are 
the principal bases for the design of the improvement of water supply system. The 
projections have significant impact on the facility layout, sizes of pipelines and 
appurtenances, construction staging and cost of the project. In this particular study, 
population and water demands are projected for the years 2010, 2015, 2020 and 2025. 

5.2 SERVICE AREA DELINEATION 

386. The future service area of QMWD has been delineated based on discussion with the 
WD officials and on the basis of data review and reconnaissance field surveys, and 
discussion with concerned local government officials.  Surveys and ocular inspections of the 
existing and proposed service area were conducted by the Consultant with the assistance of 
the officials of QMWD in April and June 2009.  

387. The present franchise area of QMWD includes 2 municipalities and 1 city in Quezon, 
namely Pagbilao, Tayabas, and Lucena CIty. The barangay composition in the franchise 
area is shown in Table 5.1 .  

388. As discussed with the QMWD officials, the proposed expansion area will be 
comprised of the barangays listed below in Table 5.2 , and extensions to the unserved 
portion of the existing service area coverage.   

389. Two barangays in the proposed service area expansion of Lucena City, namely, 
Mayao Parada and Mayao Castillo will be included in Phase I improvement program while 
the rest will be under Phase II.  

Table 5.1:  Total Number of Barangays - QMWD 

Franchise Area Total No. of Barangays Number of Barangays in the 
Existing Service Area 

Lucena 33  26 
Pagbilao  27  15 

 Tayabas 66  38 
Total  126 79 

 

Table 5.2:  Proposed Service Area Expansion - QMWD 

Lucena  Pagbilao  Tayabas  
1 Mayao Parada 1 Binahaan 1 Ibabang Alsam 
2 Mayao Castillo 2 Ibabang Palsabangon 2 Ibabang Ilasan 
3 Barra 3 Ilayang Palsabangon 3 Ibabang Palale 
4 Ibabang Talim 4 Kanluran Malicboy 4 Ilayang Alsam 
5 Ilayong Talim 5 Silangan Malicboy 5 Ilayang Palale 
6 Ransohan   6 Kanlurang Palale 
7 Salinas   7 Lawique 
    8 Masin 
    9 Palale Silangan 
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390. Factors considered in the delineation of future service area include willingness to 
connect, concentration of population, proximity to existing system or location in relation to the 
proposed route of the transmission lines and other technical and economic considerations. 
Figure 5.1  shows the present and future service area of the QMWD. 

5.3  BARANGAY AND SERVICE AREA POPULATION PROJECTIONS 

391. The population projections and the service area were made considering 1) past 
population trend, 2) population densities, 3) the potential for growth, 4) general topography, 
and 5) physical limits of the urban and local land use regulations. For the towns and cities, 
the geometric growth rates were applied and for the barangay population, the ratio method 
was used. 

5.3.1 Past Growth Rates 

392. The analysis of past population growth rates was based on the census data obtained 
from NSO. The annual growth rates of the city/municipalites of QMWD from 1990 to 2007 are 
summarized in Table 5.3 . The historical barangay population and growth rates in each 
city/municipality are tabulated in Appendices 5.1A–C. 

393. The historical record showed that the annual growth rates in the franchise area were 
highest between censal years 1990-1995.   

Table 5.3:  Historical Population and Growth Rates - QMWD 

Province/ City/ 
Municipality 

Historical Population Growth Rate (%) 

1990 1995 2000 2007 1990-95 
1995-
2000 

2000-
2007 

Lucena 150,624 177,750 196,075 236,390 3.37 1.98 2.71 
Pagbilao 41,635 49,605 53,442 62,561 3.57 1.50 2.28 
Tayabas 54,355 64,449 70,985 87,252 3.47 1.95 2.99 

    Source: NSO Census of Population and Housing 1990-2007. 

5.3.2 Future Growth Rates       

394. The future growth rates of the city/municipalities were estimated based on field 
conditions, development plan in the area, and past population growth trends.  The future 
growth rates are computed and shown in Table 5.4 . 

Table 5.4:  Future Growth Rates - QMWD 

City/ 
Municipality 

Growth Rate (%) 
2007-2010 2010-2015 2015-2020 2020-2025 

Lucena 2.38 2.17 1.96 1.79 
Pagbilao 2.04 1.89 1.72 1.59 
Tayabas 2.60 2.35 2.11 1.90 
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Figure 5.1: Present and Future Service Areas – QMWD 
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5.3.3 Population Projections 

395. The population in the barangays was computed using the ratio method, i.e., extrapolating 
ratio between the barangays and the City/Municipal population.  

396. The results of the population projections for each of the towns/city covered by the QMWD 
are shown in the following table while the projected barangay population and growth rates are 
shown in Appendices 5.2 A-C . The NSO total population count per barangay, per municipality 
is attached as Appendix 5.2D.   

Table 5.5:   Projected City/Municipal Population - QMWD 

City/Municipality 
Projected Population  

2010 2015 2020 2025 
Lucena 253,668 282,464 311,261 340,057 
Pagbilao 66,469 72,983 79,496 86,010 
Tayabas 94,224 105,843 117,462 129,081 
Total 414,361 461,290 508,219 555,158 

 

5.3.4 Served Population Projections 

397. The proposed service area expansion was determined in coordination with the officials of 
the WD.  A random market survey was earlier conducted by the Consultant in April 2009 to 
determine the willingness to connect to the water supply system, among other objectives. The 
market survey was concentrated on proposed expansion areas and those within the service 
area not yet served by the WD. Of the total number of residents in the proposed service area, 
about 113 were interviewed randomly and asked to answer the prepared questionnaire. The 
results of the survey showed that about 43.4% of the residents in the proposed service area 
expansion are   willingness-to- connect to the system.   This percentage was, however, adjusted 
to consider the program of work previously prepared by the WD for the proposed expansion 
area.  

398. The served population of the WD was projected based on the following considerations: 

• willingness of the people to connect to the system due to assurance of availability of 
safe and adequate water supply; 

• natural increase of population, hence, more potential consumers (expansion of 
service area due to projected increase of population);  

• the improvement of the standard of living; and  
• proximity to the proposed transmission  and distribution pipeline routes. 

 
399. The summary of the projected served population and percentage with respect to the 
projected total municipal/city and service area population are summarized in Table 5.6 .  The 
details of the projected service area and served population for each barangay are presented in 
Appendices 5.3A-C.  
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Table 5.6: Service Area and Served Population Projections - QMWD 

Population 2010 2015 2020 2025 
City/Municipal Population 413,361 461,290 508,219 555,148 
Service Area Population 270,223 318,235 357,526 386,932 
Served Population 212,502 260,123 314,435 365,286 
% Municipal Population 51.4% 56% 62% 66% 
% Service Area Population 79% 82% 88% 94% 

5.3.5 Service Connections Projections 

400. The number of service connections was projected based on the historical growth of 
connections in QMWD and from the results of the willingness to connect survey vis-a-vis the 
proposed expansion program of the WD.  

401. The average number of persons per household in the area is about 5 based on the 2007 
NSO Census of Population and Housing.  However, in this study, the number of persons being 
served by each service connection was increased to 6 to consider provision for the households 
without service connections that derive water from neighbours’ connections.  The result of the 
socio-eco survey conducted in April 2009 showed that about 75% of the 113 
respondents/households get supply of piped water from other household’s connection.  

402. For the expansion areas, the number of commercial connection is computed using a 
connection density ratio of about 0.30, 0.45, and 0.60 for every 100 population for years 2015, 
2020 and 2025, respectively while the connections in the existing service area were projected 
based on the present number of connections. The number of persons served by a commercial 
connection is assumed at 2.  

403. The institutional connections are projected based on the existing number of connections 
under this category.  

404. Public faucets are maintained until year 2025 to provide service to a percentage of 
population who could not afford individual house service connection. It was noted, however that 
some of the public faucets are being used for carwash purposes.    

405. The annual projected number of service connections per connection category and 
corresponding served population for years 2010, 2015, 2020 and 2025 is shown on Table 5.7.  
The details of the projected service connections and served population is presented in 
Appendices 5.4A-C .  

406. Residents not served by the WD will continue to rely on other sources such as those 
provided by Level I, Level II systems and other Level III systems operated by other water service 
providers.  

407. Figure 5.2  is the graphical representation of the annual projected municipal, barangay, 
service area and served population for years 2010 to 2025. 
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Year
 Domestic 

Connections 

 Domestic 
Served 

Population 

 Commercial 
Connections 

 Commercial 
Served 

Population 

 Public 
Faucets 

 Population 
Served by 

Public 
Faucets 

 Institutional 
Connections 

 Bulk Supply 
Connections 

 Total No. of 
Connections 

 Total Served 
Population 

2008 1/ 28,407        170,442      5,666          11,332        157             15,700        278             87              34,595        207,570      

2010 30,915        185,489      5,748          11,375        158             15,500        285             87              37,192        212,365      

2011 32,288        193,728      5,766          11,533        158             15,560        289             90              38,592        220,821      

2012 33,601        201,606      5,845          11,691        159             15,620        294             93              39,993        228,917      

2013 34,914        209,484      5,924          11,848        159             15,680        299             96              41,393        237,012      

2014 37,443        224,658      6,003          12,006        160             15,740        304             99              44,009        252,404      

2015 38,693        232,159      6,145          12,164        160             15,800        309             102             45,409        260,123      

2016 40,421        242,524      6,234          12,341        163             16,120        315             106             47,239        270,985      

2017 42,148        252,889      6,324          12,519        166             16,440        321             111             49,069        281,848      

2018 43,876        263,253      6,413          12,697        168             16,760        327             115             50,899        292,710      

2019 45,603        273,618      6,503          12,875        171             17,080        333             120             52,729        303,573      

2020 47,331        283,983      6,592          13,052        174             17,400        338             124             54,559        314,435      

2021 48,992        293,950      6,684          13,369        174             17,420        343             127             56,320        324,739      

2022 50,653        303,918      6,776          13,553        174             17,440        348             130             58,081        334,911      

2,023          52,314        313,885      6,868          13,737        175             17,460        352             132             59,842        345,082      

2,024          53,975        323,853      6,960          13,921        175             17,480        357             135             61,603        355,253      

2025 55,637        333,820      7,052          13,966        175             17,500        361             138             63,364        365,286      

1/ Actual number of service connections based on WD records.

Table 5.7:   Annual Service Connection and Served Population Projection

Quezon Metro Water District
(Lucena, Pagbilao, Tayabas)
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Figure 5.2: Municipal, Service Area and Served Population Projection – QMWD 

 
 

5.4 WATER DEMAND PROJECTION 

408. The water demand is estimated to be the sum of the domestic, commercial/industrial, 
institutional consumptions and of unaccounted-for-water due to wastage, unbilled usage and 
leakage in the system.  

409. The factors considered in the analysis of water demand are: 1) general distribution of 
income levels, 2) living conditions, 3) housing pattern, and 4) the availability of alternative 
sources, i.e. shallow wells.  

410. Lucena City and Pagbilao Sub-office do not have readily available consumption per 
connection category The unit domestic consumption for Lucena City and Pagbilao was 
derived by assuming that about 85% of the total billed consumption is used by residential 
connections divided by the average number of residential connections. The estimated unit 
consumption for each category is shown in Appendices 5.5 A and B .  

411. Tayabas Sub-office has the summarized records of consumption and billed 
connections for the period January to December 2008 readily available as presented in 
Chapter 4 of this report. The data on the 2006 Feasibility Study conducted by the 
Engineering Department of the QMWD were also used as reference for estimating future 
consumption.    

5.4.1 Domestic Water Demand 

412. The total domestic water demand is a function of the per capita consumption per 
income group, the average size of families, and the number of families connected per income 
group in the service area.  Normally households with higher income use more water than low 
income households, and household with more members would mean more consumption.  
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413. The unit domestic consumption is projected as follows:  

City/Municipality 
Year/Projected Uni t Domestic Consumption (lpcd)  

2010 2015 2020 2025 
Lucena 135 138 141 144 
Pagbilao 110 113 116 119 
Tayabas 132 135 139 142 

5.4.2 Commercial Demand 

414. The estimated unit commercial/industrial demand is projected to increase as follows: 

City/Municipality  Year/Projected Unit Commercial Consumption (cumd)  
 2010 2015 2020 2025 

Lucena 1.5 1.8 2.3 2.5 
Pagbilao 1.03 1.2 1.4 1.6 
Tayabas 1.40 1.46 1.53 1.6 

5.4.3 Institutional Demand 

415. Institutional demand or demand allotted for institutional establishments such as 
schools, churches, hospitals and public offices is projected to increase as follows: 

City/Municipality  Year/Projected Unit Commercial Consumption (cumd)  
 2010 2015 2020 2025 

Lucena 2.0 2.5 3.0 3.5 
Pagbilao 2.5 3.0 3.5 4.0 
Tayabas 5.0 5.5 6.0 6.5 

5.4.4 Public Faucets  

416. At present, there are a number of public faucets being maintained by QMWD.  It is 
assumed that QMWD will maintain the public faucets for residents who cannot afford to pay 
for individual service connections. The average per capita consumption was computed at 39 
Lpcd, however the minimum allotment of 50 Lpcd for public faucets per LWUA Methodology 
Manual will continually be adopted as the unit demand for public faucets. Each communal 
faucet will cater 20 households with an average 5 persons/household.  Water tariff for public 
faucets is the same the water charges for domestic connections. 

City/Municipality  Year/Projected Unit Commercial Consumption (Lpcd ) 
 2010 2015 2020 2025 

Lucena 50 50 50 50 
Pagbilao 50 50 50 50 
Tayabas 50 50 50 50 

5.4.5 Bulk Demand  

417. The estimated present bulk water unit consumption is 2.50 cum and is projected to 
increase as follows: 

City/Municipality  Year/Projected Unit Commercial Consumption (Lpcd)  
 2010 2015 2020 2025 

Lucena 2.5 3 3.5 4 
Pagbilao 1.8 2.1 2.4 2.7 
Tayabas 7 7.5 8 8.5 
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5.4.6 Non-Revenue-Water (NRW)/Unaccounted-for-Water/Unbilled 
Water 

418. The existing/current NRW Unaccounted-for-Water/Unbilled Water of QMWD is about 
27% based on the records of QMWD for January to December.  This is higher than the 20-
25% NRW allowed by LWUA. In the demand projections,  an allowance of 25%  NRW was 
assumed for years 2020 to 2025,  considering that more than 70% of the pipes are 20 years 
and older. For years 2010 to 2015, the existing NRW of 27% was allowed.  It is assumed that 
the Water District will implement NRW reduction measures and program.   

419. The sources of NRW are leaks, pilferages, use of unmetered fire hydrants, technical 
losses, unmetered services/fixed rate and other authorized unmetered uses such as for 
flushing and disinfection of pipelines and reservoirs.  

5.4.7 Total Water Demand 

420. The total water demand is the sum of domestic, commercial/industrial, institutional 
and bulk demands plus provision for non-revenue-water. This is also referred to as the 
average-day demand (ADD).  The total demand for QMWD for years 2010, 2015, 2020 and 
2025 is summarized in Table 5.8 while the details of water demand projections per 
city/municipality are shown in Appendices 5.5A-C.   

5.4.8 Water Demand Variations 

421. The demand variation is due to the hourly fluctuations in water usage.  The ratio of the 
maximum-day demand (MDD) to average-daily demand (ADD) is dependent upon population 
density and, based on LWUA Methodology Manual is estimated as follows: 

Population 
 

Ratio of MDD to ADD 
 

< 30,000 1.3:1 
30,000 – 200,000 1.25:1 
Over 200,000 1.2:1 

 
422. For QMWD, the ratio of MDD to ADD is 1.25:1 is adopted.  The peak hour demand 
(PHD) is assumed to be twice the ADD.        

423. Source capacities and transmission mains are usually designed based on the MDD 
requirement of the system while distribution pipelines are designed based on the PHD 
requirement.  

424. The yearly water demand variation of QMWD is shown in Table 5.9.     

425. Figure 5.3  shows the water demand projection curve for years 2010 to 2025. 
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Year
Domestic 
Demand

Commercial 
Demand

Public Faucet 
Demand

Institutional 
Demand

Bulk Demand Total Demand
Non-Revenue 

Water
Average-Day 

Demand
2010 24,288 8,065 775 743 249 34,121 12620 46741

2011 25477 8,351             778                788                269                35,663 13190 48,853            

2012 26627 8,728             781                834                290                37,260 13781 51,042            

2013 27582 9,112             784                881                311                38,671 14303 52,974            

2014 29707 9,503             787                930                334                41,261 15261 56,522            

2015 31,058 10,004            790                979                357                43,188 15974 59,161            

2016 32612 10,585            804                1,031             384                45,416 15957 61,373            

2017 34181 11,178            818                1,084             412                47,673 16750 64,423            

2018 35764 11,784            832                1,138             441                49,959 17553 67,512            

2019 37362 12,403            846                1,193             471                52,274 18367 70,641            

2020 38,974 13,034            860                1,250             502                54,618 18206 72,824            

2021 40527 13,429            861                1,302             526                56,645 18882 75,527            

2022 42093 13,831            862                1,356             552                58,692 19564 78,257            

2023 43671 14,238            863                1,410             577                60,760 20253 81,013            

2024 45262 14,651            864                1,466             604                62,847 20949 83,795            

2025 46,865 15,070            865                1,522             631                64,954 21651 86,605            

Table  5.8 :  Annual Water Demand Projection (cumd)

Quezon Metro Water District

(Lucena, Pagbilao, Tayabas)
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Year
Average-Day 

Demand
Maximum-Day 

Demand
Peak-Hour Demand 

(cum/hr)
2010 46,741                     58,426                         3,895                             
2011 48,853                     61,067                         4,071                             

2012 51,042                     63,802                         4,253                             

2013 52,974                     66,217                         4,414                             

2014 56,522                     70,653                         4,710                             

2015 59,161                     73,952                         4,930                             
2016 61,373                     76,716                         5,114                             

2017 64,423                     80,529                         5,369                             

2018 67,512                     84,390                         5,626                             

2019 70,641                     88,301                         5,887                             

2020 72,824                     91,031                         6,069                             
2021 75,527                     94,409                         6,294                             

2022 78,257                     97,821                         6,521                             

2023 81,013                     101,266                       6,751                             

2024 83,795                     104,744                       6,983                             

2025 86,605                     108,256                       7,217                             

Table 5.9: Annual Water Demand Variations (cumd)
Quezon Metro Water District
(Lucena , Pagbilao, Tayabas)

 

Figure 5.3: Water Demand Curve – QMWD  

1.  
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6. WATER RESOURCES 

426. Quezon Metropolitan Water District (QMWD) obtains its water supply from six (6) 
springs and eight (8) wells. The May-it Spring in Barangay Manasa, Lucban, Quezon, 
supplies 400 lps (34,560 cumd); 317 lps (27,389 cumd) to Lucena City and 83 lps (7,171 
cumd) to Pagbilao, Quezon. Additional supply for Lucena City comes from eight (8) wells 
with combined production of 213 lps (18,403 cumd).  Tayabas City is supplied by five (5) 
springs, all located in Tayabas City with total capacity of 111.4 lps (9,625 cumd).    

427. Two (2) new wells, one (1) well in Lucena City with design capacity of 40 lps 
(3,456 cumd) and one (1) well in Tayabas City with yield of 40 lps (3,456 cumd) are still to 
be commissioned.  

428. The maximum-day water demand for the year 2025 is 1,253 lps (108,256 cumd).  
Additional water demands of 448.6 lps (38,756 cumd) can be obtained from wells to be 
drilled in Lucena City, Tayabas City and Pagbilao, Quezon.   

6.1 WATER RESOURCES INVENTORY 

6.1.1 Surface Water Inventory 

429. All surface waters originating from the southern slopes of Mt. Banahaw flow in 
NW-SE direction before emptying into Tayabas Bay. The main river systems in the area 
include the Iyam and Dumacaa Rivers. These river systems pass near Lucena City.  
Tributaries of the Iyam and Dumacaa Rivers, include the smaller Ibia River, Alitao River, 
Malaoa River and Domoit River.   

430. The Ibia River and the Dumacaa River are the only rivers in the area with gauging 
instruments. 

431. Ibia River. The Ibia River originates from Mt. Banahaw, flowing northwest to 
southeast before joining the Dumacaa River at confluence in Barangay Ayaas, Tayabas 
City.   

432. The annual average, maximum and minimum discharges of the Ibia River at the 
gauging station in Barangay Ayaas, Tayabas City are tabulated and presented in Table 6-
1 in Appendix 6.1 .  The river drainage area at this station is about 15 sq km and the 
elevation at zero-mark of the gauge is 117.54 mamsl. Period of observation is 14 years. 
The maximum average monthly discharge is 5.09 m3/s in September while the minimum 
average monthly discharge is 0.38 m3/s in May. 

433. Dumacaa River. The Dumacaa River is one of the major rivers in Quezon 
Province.  It originates from the eastern flanks of Mt. Banahaw with the Prinsesa River in 
Barangay Manasa, Lucban, Quezon and other smaller streams in Barangay Tamlong, 
Lucban as headwaters.  As it flows in the N - S direction towards Tayabas Bay, it collects 
surface flows from smaller rivers to include the Ibia River, Alitao River, Malaoa River, 
Domoit River and the Iyam River.  

434. Records of flows of the Dumacaa River were obtained at the gauging station 
located in Barangay Lakawan, Tayabas City.  At this station, the river drainage area is 
about 74 sq. km and the elevation of the zero-mark of the gauge is 89.33 mamsl. The 
annual average, maximum and minimum discharges of the river are tabulated and 
presented in Table 6-2 in Appendix 6.1.  Period of observation is 26 years.   
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435. The maximum average monthly discharge of the river is 27.31 m3/s in December 
while the minimum average monthly discharge of the river is 0.17 m3/s in May. 

6.1.2 Groundwater Resources Inventory 

436. Groundwater in the general area of Lucena City, Tayabas City and Pagbilao, 
Quezon is utilized through wells and springs.  Wells are used for domestic, industrial and 
agricultural purposes.   

437. The QMWD obtains its water supply from six (6) springs and ten (10) wells.  May-it 
Spring in Barangay Manasa, Lucban, Quezon, supplies the bulk of the QMWD’s water 
requirements. Of the ten (10) wells, two (2) wells—Cuesta Verde Well and South Gate 
Well—were acquired from subdivision developers, and during study there are two (2) 
wells still to be commissioned.  Pumping Sta. No. 7 Well needs to be installed with a 
pump while Pumping Sta. No. 10 needs to be connected to the power line. 

438. Barangays not served by the existing QMWD water supply system obtain their 
water requirements from springs and small diameter wells drilled to shallow depths while 
commercial, industrial establishments and some private individuals have their own 
deepwells. 

439. Geology. The study area is covered by geologic formations deposited during the 
Quaternary and Cretaceous Periods. Geologic units underlying the study area are 
volcanic flows, pyroclastics and volcanic debris from Mt. Banahaw. Interfingering with 
these volcanic rocks is Quaternary Alluvium and Late Tertiary marine and terrestrial 
clastic sediments. Cretaceous basement rocks are exposed in some areas in Pagbilao 
and Tayabas City. The geologic map of the study area and its immediate vicinity is shown 
in Figure 6-1 in Appendix 6.2 .   

440. Geomorphically, Mt. Banahaw, which is a dormant volcano, dominates the terrain, 
with slopes radiating from its peak. The volcanic slopes terminate against the flat 
swamps, mud flats and rice paddies in the Lucena City and Pagbilao areas.  

441. Springs Inventory.  Small to large capacity springs are found in the study area, 
with most of the springs located west to northwest of Tayabas City at the foot of Mt. 
Banahaw.  Figure 6-2 in Appendix 6.2 shows the location of these springs tapped by the 
QMWD while Table 6.1  presents the springs data summary.   

442. May-it Spring is by far the largest spring in the area, and is a major source for 
QMWD. It is located in Barangay Manasa, Lucban, Quezon about 5 km northwest of 
Tayabas City center at elevation 311.6 mamsl. The spring has a recorded minimum flow 
of 722.8 lps. Transmission pipelines (250 – 500 mm diameter) are installed at the spring 
collector boxes to convey water to the QMWD Tongko Reservoir located about 10 km 
southeast of the spring in Barangay Tongko, Tayabas City.  Presently, the spring supplies 
317 lps (27,389 cumd) to Lucena City and 83 lps (7,171 cumd) to Pagbilao, Quezon.   

443. Flow measured on October 10, 2005 on the 500 mm diameter steel pipe using an 
ultrasonic flowmeter installed near the Lalo Highway in Tayabas City was 597.33 lps 
while the combined flow of the 300 mm diameter and 250 mm diameter steel pipes 
measured on the same date at the break pressure tank in Barangay Lalo, Tayabas City 
was 229.24 lps.  The spring overflow measured on the same date was 71.92 lps, which 
gave 898.49 lps (77,629.54 cumd) spring flow.  
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Table 6.1: Tapped Spring Data Sumamry – QMWD 

Spring No. Location Date Measured  Discharge Method Used
liter/sec

1 May - it Spring (S-1) 1.1 500 mm dia 06/10/2005 597.33 data logger

at Lalo Highway

1.2 Break pressure tank 10/10/2005 229.235 volumetric

with 250 mm and 300

mm dia pipes May-it to 

Tongko

Total 826.565

1.3 500 mm dia 2/28/2009 to 175 data logger

at Lalo Highway 31/03/2009

1.4 Over flow 10/10/2005 71.92 volumetric

at May - it Spring weir

1.5 Over flow 07/05/2009 358

at May - it volumetric 

overflow pipes (at overflow pipes)

 and weir current meter (at weir)

1.6 Other measurements

at 500 mm dia pipes (Provided by 400 design capacity

at 300 mm dia pipes QMWD ) 212 ultrasonic flowmeter

at 250 mm dia pipes 98 ultrasonic flowmeter

(at spring source) Total 710

1.7 Spring source 1950's 722.8

2 Dapdap Spring  A (S-2A) 2.1 Collection box in 05/10/2005 23.4 volumetric

  Brgy. Dapdap (combined flow)

3 Dapdap Spring   B (S-2B)

4 Ibia Spring (S-3) 4.1 Ibia Spring source 05/10/2005 37 volumetric

5 Lalo Grande (S-4) 5.1 Lalo Grande Spring 36.5 volumetric

source

6 Lalo Pequeno  (S-5) 6.1 Lalo Pequeno  10 volumetric

Spring source

     Lalo Pequeno  Lalo Grande  and (S-4) 6.2 at collection box in 05/10/2005 46 volumetric

Lalo Pequenocombined (S-5) Brgy. Lalo (combined flow)  
 

444. Flows on the 500 mm diameter steel  pipe monitored from February 28, 2009 to 
March 31, 2009 using a data logger installed near the Lalo Highway in Tayabas City 
showed average flow of 175 lps (15, 120 cumd). This measurement is way below the 
597.33 lps measured on October 10, 2005. Lower flow could either be due to 
malfunctioning of the measuring device, the pipelines are clogged or there are losses on 
the transmission pipeline. 

445. On May 7, 2009, the spring overflow measured at the collector intake was 358 lps 
(30,931.2 cumd). 

446. Well Inventory. A total of twenty three (23) relevant deepwells were inventoried 
during the study. Table 6.2 , Well Data Summary, presents the pertinent well data while 
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Figure 6-2 in Appendix 6.2 shows the location of these wells. Stratigraphic logs and well 
construction details of fifteen (15) wells are shown in Figures 6-3A to 6-16 in Appendix 
6.2. 

Table 6.2: Well Data Summary – QMWD 
Well Owner/Location Year Ground Depth Casing SWL PWL Test Transmissivity Sp. Cap. Remarks
No. Completed Elevation      (m) Size          (mbgl) (mbgl) Discharge                         (x10-3 m2/sec)                            

(mamsl) (mm) (lps)

1
QMWD Well No. 10/                                      
Brgy. Lalo, Tayabas City

2004 240 204 300/200 FF 23.66 33.89 1.90 1.43 operational

2
Allen's Farm/                                           
Brgy. Anos, Tayabas City

1996 190 37 150
free 

flowing
operational

3
QMWD Well No. 7/                                      
Brgy. Mayuwi, Tayabas City

2004 190 150 300 x 200 27.17 40.09 28.79 3.15 2.23
for pump 

installation

4
QMWD Well No. 5/                                      
Bgry. Isabang, Tayabas City

2003 113 159 300 x 200 34.35 43.15 26.94 8.78 3.06 operational

5
QMWD Well No. 8/                                      
Brgy. Calumpang, Tayabas City

2004 96 150 300/200 90.65 102.65 13.05 2.58 1.06 operational

6
San Juan Estates - LPHI/                           
Brgy. Isabang, Tayabas City

1999 105 200 200 26.45 40.11 20.82 4.48 1.52 operational

7
Sta, Isabel Village-LPHI/                             
Brgy. Isabang, Tayabas City

1998 90 200 250 x 200 24.33 35.41 26.25 7.80 2.37 operational

8
QMWD Well No. 6/                                      
Brgy. Isabang, Tayabas City

2004 65 159 300 x 200 22.17 27.36 28.84 8.70 5.56
for pump 

installation

9
Cuesta Verde Subdivision/                      
Brgy. Isabang, Tayabas City

200 operational

10
QMWD Well No. 1/                                      
Brgy. Bocohan, Lucena City

2001 57 150 300 x 200 15.00 20.70 29.51 8.12 5.18 operational

11
Puerto Del Mar Subd. Well 1/             
Brgy. Bocohan, Lucena City

1996 40 100 200 8.53 15.44 9.02 1.31 operational

12
QMWD Well No. 3/                                      
Brgy. Bocohan, Lucena City

2002 54 150 300 x 200 14.58 20.42 27.95 5.53 4.79 operational

13
QMWD Well No. 2/                                      
Brgy. Bocohan, Lucena City

2001 147 300 x 200  operational

14
QMWD Well No. 4/                                      
Brgy. Domoit, Lucena City

2003 57 156 300 15.80 42.54 36.72 1.66 1.37 operational

15
QMWD Well No. 9/                                      
Brgy. Domoit, Lucena City

2004 47 150 300/200 42 69.62 20.65 0.78 0.75 operational

16
San Martin Agricultural Corp./     
Brgy. Gulang Gulang, Lucena 
City

1976 37 50 18.30 operational

17
FC Farm Well No. 1 /                        
Brgy. Gulang Gulang, Lucena 
City

1976 35 91 200 13.72 operational

18
FC Farm Well No. 4 /                        
Brgy. Gulang Gulang, Lucena 
City

1987 45 92 250 3.05 operational

19
Country Flower Farm Well 1/             
Brgy. Ilayang Dupay, Lucena City

1980 45 61 100 30.49 operational

20
Green Valley Farm Well No.1/   
Brgy. Ilayang Dupay, Lucena City

1990 45 61 150 27.44 3.90 operational

21
Country Flower Farm Well 2/             
Brgy. Ilayang Dupay, Lucena City

1980 45 61 100 30.49 operational

22
Country Flower Farm Well 3/                
Brgy. Ilayang Dupay, Lucena City

1996 30 88 250 18.30 2.16 operational

23
Enverga University/                                
Brgy. Red-V, Lucena City

40 67 150 24.39 4.73 operational
 

 

447. Well information as presented in Table 6.2 show the following: 

� Depth of the wells ranges from 36 meters - 204 meters.  The more productive 
wells are drilled to 50 - 200 meters.  Most of the deeper wells were drilled from 
1996 – 2004, while most of the shallower wells were drilled from 1976 - 1996. 

� The well casing diameter ranges from 50 - 300 mm.  Intakes of these wells are 
through torch perforated casings and stainless steel screens.  Some of the 
domestic wells are with open bottom.   

� The static water level varies from free flowing to 90.65 mbgl.  



 

TA No. 7122-PHI: Water District Development Sector Project PPTA – FR Vol. 4 – SPAR: QMWD 

86

� The pumping water level with test discharge rates of 9.02 – 36.72 lps ranges 
from 15.44 – 102.65 mbgl. 

� The specific capacity ranges from 0.75 - 5.56 lps per meter of drawdown. 

� Transmissivity ranges from 0.79 – 8.78 x 10-3 m2/sec. 

448. Piezometric Conditions.  Figure 6-17 in Appendix 6.2 shows the piezometric 
conditions in the vicinity of the QMWD existing wells.  Because of the limited number and 
uneven distribution of wells in Lucena City, Tayabas City and Pagbilao, construction of a 
piezometric contour map with reasonable accuracy could not be made for the whole area.  
Many wells have no provisions for water level measurements, the water levels taken 
immediately after the wells were completed and the wells could be tapping different 
aquifers. 

449. However, in spite of the above limitations, the interpreted piezometric contour is 
treated as a useful guide in determining the general groundwater conditions and 
movement within the study area. 

450. Generally, the map shows diverging groundwater flow from the recharge areas in 
Mt. Banahaw towards the flatter areas. The groundwater flow is generally northwest to 
southeast towards Tayabas Bay. The groundwater gradient varies from 0.019 to 0.060, 
being steeper at the slopes of Mt. Banahaw and becoming flatter towards the coastal 
plain. 

451. Exploration for Groundwater. A geo-resistivity survey with a total of ten (10) 
Vertical Electrical Sounding (VES) points was undertaken by WATCON, Inc. in 
Barangays Isabang, Ilayang Talim, Ibabang Talim, Ibabang Iyam, all in Lucena City from 
May 13 – 15, 2009 to determine feasible sites for drilling of production wells west and 
northwest of Lucena City. Appendix 6.3  is an extract from WATCON, Inc. Geo-resistivity 
Report for ADB TA: 7122 – PHI, June 2009, and Figure 15 of Appendix G of the said 
report shows the location of the sounding points, while Figures 16A – 16C of the same 
report present the electrostratigraphic sections. The summary of the deduced resistivity 
values determined from the 10 VES points is shown in Table 4 of the same report.  
Lithologic logs of existing wells and geologic reports were used to calibrate and correlate 
with the obtained resistivity values and aquifer potential. 

452. Results of the geo-resistivity survey show that the investigated areas are 
underlained with fine to coarse grained deposits as indicated by low to high resistivity 
values. Finer-grained materials were determined at the lower slopes of Mt. Banahaw, 
particularly the low-lying areas closer to the coastline. Very low resistivity values at 
greater depths determined near the coastline correspond to formations saturated with 
brackish water. 

453. In terms of resistivity values and thickness of potential aquifer, the third 
electrostratigraphic section that exhibited resistivity values of more than 50 ohm-meter is 
identified as the potential aquifer section that can be tapped through wells. In the vicinity 
of VES 9 this section is down to about 133 meters and about 116 meters in the vicinity of 
VES 1.  

454. In December 2000, twenty (20) Vertical Electrical Sounding (VES) points were 
completed by WATCON, Inc. for the QMWD to identify sites for future production wells.  
The survey covered Barangays Alitao, and Camaysa, along Calumpang – Tayabas Road, 
Barangay Bocohan, along Barangay Gulang-gulang – Tayabas Road and along Tayabas 
– Pagbilao Road.  Results of the survey showed the following: 
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• The surveyed areas are underlain with fine to coarse grained deposits as 
indicated by low to high resistivity values. The very low resistivity values 
indicate presence of brackish water.   

• The potential aquifers based from the results of the survey include the medium 
and high resistive sections.  The aquifers in the area consist of tuff, tuffaceous 
sandstone and sand and gravel deposits. The aquifer system possibly consists 
of numerous layers of permeable beds which taken as a whole, function as 
one aquifer. 

• The areas bounded by Barangays Isabang, Calumpang and Malaba were 
identified as a potential wellfield.  From the analysis and evaluation of the 
results of the survey, potential well sites were identified in areas between VES 
4 and VES 5, areas between VES 1 and VES 3, near VES 13 and near VES 
15. 

455. In March 2008, ten (10) Vertical Electrical Sounding (VES) points were completed 
by WATCON, Inc. in areas being considered by the QMWD as future expansion sites.  
The survey covered Barangays Ilasan, Marin and Palale (Tayabas Area), along Lucena - 
Pagbilao – Atimonan Road (Pagbilao Area) and along Pagbilao – Atimonan Road 
(Pagbilao Area). Results of the survey showed the following: 

• The investigated areas in Barangays Ilasan, Marin and Palele, all in Tayabas 
City are underlain with Quaternary Pyroclastic deposits and the Atimonan 
Limestone at greater depth as determined from available geologic map.  
Based on the results of the geo-resistivity survey, a test well was proposed to 
be drilled in the vicinity of VES 9 in Barangay Marin, Tayabas City.   

• The investigated areas east and west of Pagbilao are underlain with Alluvial 
sediments at shallow depths and Quaternary Pyroclastic deposits (QVP) at 
greater depths while the areas east of Pagbilao are underlain with the Unisan 
Volcanics consisting of highly indurated sandstone intercalated with altered 
basalt flows.  Barangays Igirin, Bucal, and Talipan have poor potential for 
groundwater source development through wells.  Very low to low resistive 
units determined in the area correspond to fine - grained sediments and/or 
formation saturated with brackish water. 

• The investigated areas west of Pagbilao are underlain with Alluvial sediments 
at shallow depths and the Hondagua Formation at greater depths, while areas 
farther east are underlain with the Unisan Volcanics consisting of highly 
indurated sandstone intercalated with altered basalt flows.  Based on the 
results of the geo-resistivity survey, a test well was proposed to be drilled in 
the vicinity of VES 2 in Barangay Malicboy, Pagbilao, Quezon. 

456. Results of the earlier geo-resistivity surveys served were used as a basis for 
selection of the sites of the existing QMWD wells in Tayabas City and Lucena City, and 
as a basis for test well drilling in Tayabas City and Pagbilao, Quezon.    

457. Aquifers and Their Characteristics.  The general area of Tayabas City and 
Lucena City is underlained with young volcanic and volcanic derived rocks while the 
general area of Pagbilao is underlained with alluvial deposits, sedimentary and volcanic 
rock units.  Mt. Banahaw with a core of andesitic lava dominates the area, while the 
foothills are covered with lava flows and pyroclastic deposits. The pyroclastic deposits 
that exhibited medium to high resistivity values, which are described as tuff and 
tuffaceous sandstone, are the productive aquifers in the area of Tayabas City and Lucena 
City. 
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458. Lucena City Groundwater Potential: Based on a transmissivity value of 5 x10-3 
m2/s from the existing productive wells in Lucena City and piezometric gradient of 0.025, 
the flow in one (1) kilometer band of aquifer is 125 lps. Thus, the fictive flow across the 4 
km existing wellfield and the proposed wellfield north and northwest of Lucena City is 500 
lps. Theoretically, this is the amount of groundwater available for abstraction from the 
wellfield. To the eastern side adjacent to the existing and proposed well field and using 
transmissivity value of 2 x10-3 m2/s and piezometric gradient of 0.025, the flow in one (1) 
kilometer band of aquifer is 50 lps. Thus, the fictive flow across the 4 km proposed well 
field is 200 lps, giving a total groundwater potential of 700 lps. Subtracting the existing 
withdrawal of the QMWD wells of 213 lps, the potential for additional withdrawal is 
estimated at 487 lps (42,077 cumd). The calculation of the groundwater potential north 
and northwest of Lucena City is included in Appendix 6.2. 

459. With instantaneous drawdown of 20 meters, potential well yield from a single well 
drilled within the recommended wellfield is 82 lps (7,082 cumd). To the east of this well 
field, potential well yield from a single well with instantaneous drawdown of 20 meters and 
using transmissivity value of  2 x10-3 m2/s is 33 lps (2,833 cumd). Actual drawdown from a 
pumping well, however, includes interferences from other pumping wells in the area, 
effect of longterm pumping, seasonal fluctuation of water level, correction due to 
decrease of saturated thickness of aquifer and well losses.    

460. Tayabas City Groundwater Potential: Based on a transmissivity value of 2.0 x10-3 
m2/s and piezometric gradient of 0.050, the flow in one (1) kilometer band of aquifer is 
100 lps. Thus, the fictive flow across the 3 km existing wellfield is 300 lps. Subtracting the 
existing withdrawal of the QMWD well in Lalo of 40 lps, the potential for additional 
withdrawal is estimated at 260 lps (22,464 cumd). The calculation of groundwater 
potential is included in Appendix 6.2.  

461. With instantaneous drawdown of 25 meters, potential well yield from a single well 
drilled within the recommended wellfield according to Logan’s Formula is 41 lps (3,541 
cumd).   

462. Based on the groundwater investigation and geo-electric resistivity survey made 
by WATCON, Inc, in March 2008, the groundwater potential in Barangays Masin and 
Palale is not as excellent as that in the area northwest of Lucena City. Within the 
proposed expansion areas in Barangay Masin and Palale, drilled wells are expected to 
produce 5 -10 lps (432 – 864 cumd) per well. However, this needs to be confirmed 
through test well drilling proposed to be done in Barangay Masin in the vicinity of VES 9.  

463. Pagbilao Groundwater Potential: Because of the absence of wells with test 
pumping records, groundwater potential in the area can only be confirmed through test 
well drilling. Results of the groundwater resources investigation and geo-electric resistivity 
survey in March 2008 showed potential site in Pagbilao. In Barangay Malicboy, in the 
vicinity of VES 2, drilled wells are expected to produce 5 -10 lps (432 – 864 cumd) per 
well.  However, this needs to be confirmed through drilling of test/production well.  

464. Sustainable yields: Using the aquifer and well characteristics determined from 
step-drawdown tests, constant discharge tests/recovery tests and relevant assumptions, 
the total drawdown is calculated for each of the QMWD wells. Table 6-7 in Appendix 6.2 
presents the summary of sustainable yields in nine (9) of the ten (10) QMWD wells.  

465. The sustainable yield varies from 8.65 lps at QMWD Well No. 8 to 63.1 lps at 
QMWD Well No. 6.  As shown in Table 6-7 in Appendix 6.2, QMWD Well No. 6 could 
sustain a yield of 92.2 lps without exceeding the available drawdown of 27.37 meters; 
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however, the existing 300 mm pump chamber could only accommodate a pump with a 
maximum discharge of 63.1 lps.  Also, replacing the installed pump with a bigger capacity 
pump is not being considered as it will require re-designing and replacement of the 
existing collector and transmission pipelines and other facilities.   

466. Hydrological System.  Recharge to the aquifer system comes through direct 
infiltration of rainfall into the pyroclastic deposits within the recharge boundary. Recharge 
takes place also through underflow of the numerous streams, creeks, and channels into 
exposed permeable beds. In the deeper aquifer, recharge is through leakage from the 
phreatic aquifer into the semi-permeable confining layers. 

467. Natural discharge on the other hand takes place mainly through the numerous 
springs that seep along the flanks of the creeks and streams in the area. Artificial 
discharge takes place through wells which tap the shallow aquifer. 

6.1.3 Water Quality 

468. Surface Water Quality.  The results of the physical and chemical analysis of water 
samples taken from the Dumacaa River, Ibia River and at Alsam Dam are presented in 
Table 6-7A in Appendix 6.1. The color and turbidity limits set by the Philippine National 
Standards for Drinking Water (PNSDW) were exceeded in all the three water samples.  
Color range from 110 – 200 TCU exceeding the PNSDW permissible limit of 5 TCU while 
turbidity range from 18.5 to 34.0 NTU exceeding PNSDW permissible limit of 5 NTU.  The 
iron concentration of 2.85 mg/l and 1.40 mg/l from Dumacaa River and Ibia River 
samples, respectively exceeded PNSDW permissible limit of 1.0 mg/l.  Iron concentration 
at Alsam dam is nil.  All other parameters tested are within the PNSDW’s permissible 
limits. 

469. Groundwater Quality.  Groundwater quality in the study area is good except for 
total dissolved solids of water sample from QMWD Well No. 9, as shown from the results 
of the laboratory analyses of both the spring and well sources.  Results of the physical 
and chemical analyses of spring sources are shown in Table 6.3 , while those of the well 
sources are shown in Table 6.4 . The results represent the physical state and chemical 
composition of the groundwater in the area at the time and point of sampling. 

470. TDS concentrations in the samples range from 140 to 745 mg/l, with TDS of 
QMWD Well No. 9 (745 mg/l) exceeding the PNSDW permissible limit of 500 mg/l. Total 
dissolved solids (TDS) can have an important effect on the taste of drinking water. The 
palatability of water with a TDS level of less than 600 mg/l is considered to be good; 
drinking water becomes increasingly unpalatable at TDS levels greater than 1,200 mg/l.  
Water with extremely low concentrations of TDS may be unacceptable because of its flat 
and insipid taste. The presence of high levels of TDS may also be objectionable to 
consumers owing to excessive scaling in water pipes, heaters, boilers and household 
appliances. Water with concentrations of TDS below 1,000 mg/L is usually acceptable to 
consumers.   
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Table 6.3: Springs Water Quality Test Results - QMWD 
NSDW* MAY - IT SPRING DAPDAP SPRING A DAPDAP SPRING B CAMAYSA SPRING LALO GRANDE SPRING LALO PEQUEñO SPRING IBIA SPRING

Parameters Permissible Brgy. May - it Brgy. Dapdap Brgy. Dapdap Brgy. Camaysa Brgy. Lalo Brgy. Lalo Brgy. Camaysa
Limits Lucban, Quezon Tayabas City Tayabas City Tayabas City Tayabas City Tayabas City Tayabas City

    Temperature °C

    Color TCU 5 3.00 5.00 5.00 3.00 2.00 5.00 4.00

    Odor unobjectionable

    Turbidity NTU 5 0.40 1.79 1.63 0.32 0.32 1.16 0.34

    pH 6.5 -8.5 7.08 6.65 6.53 6.90 7.42 6.64 6.96

    Dissolved Solids mg/L 500 78.00 76.00 77.00 46.00 45.00 67.00 47.00

    Specific Conductance µ mhos/cm

    Alkalinity mg/l  CaCO3

    Hardness mg/l  CaCO3 300

    Acidity mg/l  CaCO3

    Calcium Ca++ mg/L 75

    Magnesium Mg++ mg/L 50

    Nitrates NO3
- mg/L 50 0.10 0.30 0.51 2.80 0.06 0.56 0.21

    Carbonates CO3

    Bicarbonate HCO3
- mg/L

    Silica mg/L

    Sulfates Na2SO4 250 2.30 1.80 1.70 0.30 0.10 0.70 0.50

    Arsenic 0.05 nil nil nil nil nil nil nil

    Benzene nil nil nil nil nil nil nil

    Cadmium 0.003 < MDL (.002) < MDL (.002) < MDL (.002) < MDL (.002) < MDL (.002) < MDL (.002) < MDL (.002)

    Chloride Cl- mg/L 250 7.00 7.00 7.00 7.00 7.00 7.00 7.00

    Iron Fe++ mg/L 1.0 0.01 0.05 0.03 < MDL (.002) 0.01 0.03 < MDL (.002)

    Lead 0.01 nil nil nil nil nil nil nil

    Manganese Mn++ mg/L 0.4 0.01 0.04 0.01 < MDL (.01) < MDL (.01) < MDL (.01) < MDL (.01)

    Date of Sampling 22/01/2009 22/01/2009 22/01/2009 22/01/2009 22/01/2009 22/01/2009 22/01/2009

    Date of Examination 27/01/2009 27/01/2009 27/01/2009 27/01/2009 27/01/2009 27/01/2009 27/01/2009

NOTE:          MDL           -   minimum detection limit, nil - not detected
PNSDW     -    Philippine National Standards for Drinking Water
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Table 6.4: Wells Water Quality Test Results - QMWD  

 
PNSDW* QMWD 1 (W-10 ) QMWD 2 (W13- ) QMWD 3 (W-12 ) QMWD 4 (W-14 ) QMWD 5 (W-4 ) QMWD 6 (W-8 ) QMWD 8 (W-5 ) QMWD 9 (W-15 ) QMWD 10 (W-1 ) Cuesta Verde (W-9 ) South Gate 

Parameters Permissible Brgy. Bocohan Brgy. Bocohan Brgy. Bocohan Brgy. Domoit Brgy. Isabang Brgy. Isabang Brgy. Calumpang Brgy. Domoit Brgy.Lalo, Brgy. Isabang, Brgy. Tayabas, 
Limits Lucena City Lucena City Lucena City Lucena City Tayabas City Tayabas City Tayabas City Lucena City Tayabas City Lucena City Lucena City

    Temperature °C

    Color TCU 5 2.00 2.00 2.00 3.00 2.00 1.00 3.00 5.00 3.00 4.00 8.00

    Odor unobjectionable

    Turbidity NTU 5 0.56 0.26 0.37 0.41 0.24 0.25 0.28 0.39 0.33 0.55 2.83

    pH 6.5 -8.5 7.18 7.28 7.09 7.46 7.17 6.97 6.87 8.06 6.88 6.76 7.02

    Dissolved Solids mg/L 500 140.00 169.00 209.00 477.00 137.00 134.00 146.00 745.00 132.00 295.00 152.00

    Specific Conductance µ mhos/cm

    Alkalinity mg/l  CaCO3

    Hardness mg/l  CaCO3 300

    Acidity mg/l  CaCO3

    Calcium Ca++ mg/L 75

    Magnesium Mg++ mg/L 50

    Nitrates NO3
- mg/L 50 0.20 < MDL (0.01) 0.40 0.40 0.51 0.40 0.20 0.76 0.46 0.20 0.51

    Carbonates CO3

    Arsenic 0.05 nil nil nil nil nil nil nil nil nil nil nil

    Bicarbonate HCO3
- mg/L

    Silica mg/L

    Sulfates Na2SO4 250 8.30 11.80 17.60 17.60 8.00 7.00 8.00 214.00 6.73 18.40 7.24

    Cadmium 0.003 < MDL (0.002) < MDL (0.002) < MDL (0.002) < MDL (0.002) < MDL (0.002) < MDL (0.002) < MDL (0.002) < MDL (0.002) < MDL (0.002) < MDL (0.002) < MDL (0.002)

    Chloride Cl- mg/L 250 10.00 12.00 12.00 20.00 12.00 10.00 10.00 50.00 10.00 25.00 10.00

    Benzene nil nil nil nil nil nil nil nil nil nil nil

    Iron Fe++ mg/L 1.0 0.19 0.02 0.068 0.05 < MDL (0.002) 0.03 0.02 0.04 0.06 0.03 0.31

    Lead 0.01 nil nil nil nil nil nil nil nil nil nil nil

    Manganese Mn++ mg/L 0.4 < MDL (0.01) < MDL (0.01) < MDL (0.01) 0.04 < MDL (0.01) 0.01 < MDL (0.01) 0.08 0.10 0.01 0.04

    Date of Sampling 23/01/2009 23/01/2009 23/01/2009 23/01/2009 23/01/2009 23/01/2009 23/01/2009 22/01/2009 22/01/2009 21/01/2009 23/01/2009

    Date of Examination 27/01/2009 27/01/2009 27/01/2009 27/01/2009 27/01/2009 27/01/2009 27/01/2009 27/01/2009 27/01/2009 27/01/2009 27/01/2009

NOTE:          MDL          -     minimum detection limit, nil - not detected
PNSDW   -     Philippine National Standards for Drinking Water
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6.2 RECOMMENDED POTENTIAL SOURCES 

6.2.1 Surface Water 

471. The minimum recorded flows of Ibia and Dumacaa Rivers of 0.17 and 0.38 m3/s 
(14,688 cumd and 32,832 cumd) respectively are not enough to supply the future water 
requirements of QMWD. Also, poor river water quality, particularly during rainy periods, will 
require filtration and treatment plant.  The presence of springs and well sources with better 
quality and availability makes the surface source as the last water supply source alternative 
for the QMWD expansion subproject. 

6.2.2 Groundwater 

472. Springs.  The excess flow of the May-it Spring is not enough to support the additional 
Year 2017 water demands of QMWD.  The untapped springs on the other hand are being 
used for irrigations. 

473. Wells.  Existing QMWD wells showed that high capacity wells can be drilled and 
developed in the area north and northwest of Lucena City. Within the existing and proposed 
wellfields located northwest of Lucena City, fictive flow of 125 lps per km band of aquifer or 
500 lps from the 4 km and additional 200 lps from the adjacent wellfield to the east have 
been determined.  Deducting present QMWD withdrawal of 213 lps from the total of 700 lps, 
the potential for additional withdrawal is estimated at 487 lps (42,077 cumd).  

474. Geo-resistivity survey results identified potential wellfields in the areas northeast of 
Lucena City. Medium to high resistive units which correspond to intercalation of tuff, 
tuffaceous sandstone, tuffaceous sand and gravel and clay have been determined to about 
150 meters. Properly designed and constructed wells, particularly in the upper to middle 
areas are expected to produce at 15 - 50 lps (1,296 – 4,320 cumd).   

475. Production wells parameters are as follows: 

         Northwest  North   Tayabas 
 Well Depth  :  150 – 200 meters 150 – 200 meters 200 meters 
 Well Diameter  :  300 x 200 mm  200 mm  300 x 200 mm 
 Expected Yield  :  30 – 50 lps  15 – 20 lps  20 – 40 lps 
 Expected Drawdown :  20 – 30 meters  20 – 30 meters  20 – 30 meters  

476. The preliminary well designs are shown in Figures 6-19A to 6-19D in Appendix 6.4 .  
The wells are proposed to be drilled by rotary method.   

477. Down-the-hole logging must be performed to determine the permeable sections where 
stainless wirewound screens will be placed. 

478. Sanitary seal of cement grouting on the annular space between the casing and the 
borehole should be provided to prevent contamination from surface pollutants. Likewise, 
water level sounding pipe shall be installed for aquifer and pump testing that maybe 
necessary during future well efficiency evaluation. 

479. For proper well maintenance, installation of gravel fill pipe is recommended for the 
purpose of refilling the gravel pack shroud. 

480. During construction of the well, it is important that qualified personnel is at the site to 
see to it that the above mentioned activities are properly observed and also evaluate well 
performance and determine aquifer characteristics during test pumping. It is equally 
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important that an experienced well drilling firm be contracted for the job so that proper 
construction methods, techniques and the project's schedule can be met. 

481. Simulation of the aquifer system using the aquifer parameters obtained from the newly 
drilled well/s should be made to estimate and predict the maximum volume of groundwater 
that can be withdrawn without producing undesirable results. 

482. Like any other commodity of limited supply, groundwater is a resource that must be 
carefully managed. A monitoring program for groundwater data must be initiated. All wells 
should have facilities for the measurement of the rate of production, water level and time of 
operation. These data should be recorded regularly on standard forms.  Water samples for 
bacteriological and chemical analysis should be collected regularly to check on 
contamination and chemical content of the groundwater. 

483. The data from the well monitoring program will provide the QMWD information on the 
condition of the aquifer, decline of regional water level and early warning on deterioration of 
water quality and pump performance. With the available data, problems like overpumping of 
aquifer and pollution of groundwater can be predicted. 

484. Also, in compliance with regulations on proper groundwater use and management, 
Water Rights must be secured from the National Water Resources Board and other 
concerned agencies. 

6.3 RECOMMENDED FURTHER INVESTIGATIONS OF POTENTIAL SOURCES 

485. The absence of wells within the expansion areas of the QMWD covering Barangay 
Masin in Tayabas City and Barangay Malicboy in Pagbilao makes it necessary to construct 
test wells or exploratory wells in these areas during the initial stage of the design phase of 
the project. Test well drilling will confirm the quantity and quality of available groundwater 
prior to finalization of the project detailed design. 

486. An accurate geologic log can best be obtained through sampling during drilling of pilot 
hole. If the area as indicated from the geological composition shows potential for 
groundwater availability, the pilot hole can be enlarged to diameter suitable for a production 
well. Geophysical logging of the test hole is also recommended to determine the exact 
location of the well intakes. Electric resistivity logging is especially common because it is 
easy and simple to conduct. 

487. Based on the groundwater resources investigation and geo-resistivity survey carried 
out by WATCON, Inc. in March 2008 for the QMWD, drilling and construction of test wells in 
the vicinity of VES 9 in Barangay Masin, Tayabas City and Barangay Malicboy, Pagbilao, 
Quezon can be undertaken as follows:  

   Barangay Masin (VES 9) Barangay Malicboy (VES 2)  
   Well Depth  :  180 meters   150 meters  
 Well Diameter  :  200 mm   200 mm 
 Expected Yield  :  5  – 10 lps   5 - 10 lps 
 Expected Drawdown :  20 – 30 meters   20 – 30 meters 

488. The preliminary well designs are shown in Figures 6-19A to 6-19D in Appendix 6.4.  
The wells are proposed to be drilled by rotary method.   

489. During exploratory drilling, it is important that qualified personnel are at the site to 
monitor and evaluate collected information. Results of pilot hole logging and description of 
drilling samples shall serve as basis for the course of action to be taken and preparation of 
the final well design.   
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490. Pumping tests aimed at a quantitative evaluation of aquifer and well performance 
should also be conducted. Results of test pumping shall serve as basis for further 
groundwater development through wells. 
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7. ANALYSIS AND EVALUATION OF ALTERNATIVES 

7.1 WATER SUPPLY 

7.1.1 General 

491. This chapter presents the alternatives considered for the proposed water supply 
improvement program of the QMWD. The alternatives were analyzed to come up with the 
most economical water supply scheme. The evaluation of the alternatives is based on least 
cost analysis, however, non-quantifiable parameters are also considered in the final selection 
of the recommended scheme.  

492. The design criteria used generally follows the LWUA Methodology Manual and the 
unit prices used are based on 2009 price level.  

7.1.2 Considerations 

493. Factors considered in the formulation and evaluation of alternatives are water demand 
for the design years 2017 and 2025, the potential water supply sources, storage 
requirements and locations, design criteria and the conditions of the existing system facilities. 

494. Planning Stage.  In this proposed development program, the facilities are assumed to 
be implemented in two construction phases. The planning period is from 2010 to 2025.  
Phase 1 planning will cover year 2010 to 2017 while Phase 2 will cover 2018 to 2025. 

495. Service Area and Existing Facilities.  At present, the WD serves a total of 79 
barangays in Lucena City and in the municipalities of Pagbilao and Tayabas.  The proposed 
improvement will include the unserved portion of the existing service area and additional 2 
barangays in Lucena City, 5 barangays in Pagbilao, and 9 barangays in Tayabas  

496. The existing facilities such as springs and deepwell sources, pipelines, reservoirs and 
treatment facilities will still be utilized as part of the proposed improvement plan. 

497. Water Sources and Treatment.  Groundwater through wells is considered as 
potential sources to augment existing supply to meet the water requirements of the system 
for planning period of 2017 and 2025.   

498. The total production capacity of the existing and proposed sources should at least 
satisfy the minimum supply rate requirement (maximum-day demand) of the system by 2017 
of 80,529 cumd (932 L/s) and 108,256 cumd (1,253 L/s) by 2025. 

499. Springs. The QMWD has water rights to about thirteen (13) springs mostly in 
Tayabas area.  The springs are briefly described in Table 7.1 . 

500. Spring Nos. 1 to 6 above are currently being utilized by the QMWD. The rest of the 
springs are either wholly or partially utilized for irrigation purposes. Also the excess flow from 
May-it is being utilized for irrigation.  In September 3, 2009, a meeting with the Federation of 
Irrigators’ Association, BAWASA and other stakeholders was conducted to thresh-out the 
possibility of utilizing other springs flow, in excess of irrigation requirement, as alternative 
source of additional water for QMWD.  The meeting yielded negative results because no 
concrete agreement on the possible utilization of the springs as alternative source was 
concluded.  For this reason, only the six existing developed spring sources will be 
continuously utilized by the QMWD.   
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Table 7.1:  Springs with Water Rights 

No. Name Location 
Elevatio

n 
(mamsl) 

 Granted 
Water 
Rights 
(L/s) 

1 May-it May-it, Lucban 311 745 
2 Dapdap A Dapdap, Tayabas 358 38 
3 Dapdap B Dapdap, Tayabas 360 19 
4 Ibia Camaysa, Tayabas 477 42 
5 Lalo Grande Lalo, Tayabas 350 40 
6 Lalo Pequeño Lalo, Tayabas 348 15 
7 Dapdap C Dapdap, Tayabas 353 15 
8 Dapdap D Dapdap, Tayabas 348 20 
9 Dapdap E Dapdap, Tayabas 343 25 
10 Camaysa Camaysa, Tayabas 448 70 
11 Calantas Calantas, Tayabas 400 120 
12 Ulboc Calantas Tayabas 566 76 
13 Bakulaw  Ilayang Bukal, Tayabas 500 25 

                   Source: QMWD Records. 
 
501. May-it Spring. The QMWD was granted water rights to about 745 L/s of the spring’s 
yield under NWRB Permit No. 2795 dated July 12, 1977.   Water from May-it Spring is 
conveyed to Tongko Reservoir in Lucena City and Pagbilao Reservoir in the Municipality of 
Pagbilao through 500mm, 300mm and 250mm diameter transmission pipes that are each 
installed to an intake box.  

502. The reports on the production capacity of the springs are varied which are attributed 
to factors such as the method of measurement or measuring device used, and the season of 
the year when the measurements were taken.   

503. Based on Groundwater Study in 1997, as mentioned in the Technical Report, QMWD 
Comprehensive Improvement Program, dated October 1999, May-it had measured flow of 
550 L/s at the intake. 

504. Another measurement mentioned in Chapter 6 of this report, Water Resources Study, 
summed the total flow from the spring to 898.49 L/s.  The flow measurements were 597.33 
L/s from the 500mm diameter steel pipe using an ultrasonic flowmeter installed near the 
National Highway in Barangay Lalo, Tayabas, a combined flow of 229.24 L/s from the 
300mm and 250mm transmission pipes and an overflow of  71.92 L/s.  All measurements 
were conducted on October 10, 2005.   

505. The granted water rights from the spring (745 L/s) is considered sufficient for the 
present average-day demand of Lucena and Pagbilao of about 403 L/s, however  based on 
records only about 200 L/s flow from May-it to the two service areas.  The QMWD has to 
augment the supply with deepwell sources.   The possible reasons for that anomaly may be 
poor hydraulics that is further aggravated by the malfunctioning air release valves, leakage 
and/or pilferage.   

506. For the reason stated above, the QMWD plans to improve the existing transmission 
system by laying about 10km of 200mm∅ to 300mm∅ pipes from Tayabas proper to a 
reservoir to be located at higher elevation in Bgy. Calumpang near Lucena City, to solve the 
problem of low pressure in the service area. Based on an existing study, the improvement 
will bring a total of 400L/s to Lucena and Pagbilao.  The QMWD with the technical assistance 
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of LWUA should undertake review of the hydraulic configuration of existing transmission 
pipes which is a very important prerequisite prior to any planned improvement in the existing 
transmission system and development of new sources.  Aside from hydraulic table review, 
actual verification and assessment of the physical condition of the pipes and reservoirs 
should be undertaken.     

507. Tayabas Springs. The Tayabas Springs, namely, Lalo Grande, Lalo Pequeño, Ibia, 
Dapdap A and Dapdap B Springs will be continuously utilized to serve the Municipality of 
Tayabas.  The granted water rights are shown in Table 7.1 above. 

508. Existing Well Sources. The existing wells will continue to be utilized and are estimated 
to have a total production capacity of 223 L/s broken down as follows. 

Deepwell  No. Location  Discharge Rate 
(L/s) 

1 Bgy. Isabang, Lucena City  33 
2 Bgy. Bocohan, Lucena City 26 
3 Bgy. Bocohan, Lucena City 22 
4 Bgy. Domoit, Lucena City 18 
5 Bgy. Isabang, Tayabas  35 
6 Bgy. Isabang, Lucena City 34 
8 Bgy. Mayuwi, Tayabas 25 
9 Bgy. Domoit, Lucena City 20 

11 Cuesta Verde Subdivision 10 
Total  223 

 
509. In addition, there are two newly drilled wells which are not yet operational.  The 
QMWD should provide the wells with pumping facilities, power supply and civil works 
components as an interim improvement works prior to implementation of proposed 
improvement program under the ADB project, to address deficiency in supply.  These wells 
are:     

Deepwell No. Location Expected Discharge 
Rate (L/s) 

7 Bgy. Calumpang, 
Tayabas  

40 

10 Bgy. Lalo, Tayabas 40 
 

510. Proposed Surface Water Source. The combined minimum flow (0.55cum/s) from the 
Ibia and Dumacaa Rivers is not sufficient to supply the future water demand requirement of 
QMWD, considering further that the maximum allowable abstraction would only be ninety 
percent of the mean flow or 0.495cum/s. The remaining ten percent will be allotted for 
environmental flows.  Further to this, utilization of surface water for potable domestic 
purposes such as drinking and cooking will entail extensive treatment and thus will require 
very high capital, operation, and maintenance costs of treatment facilities.             

511. Proposed Groundwater Sources through Wells. As discussed in Chapter 6, high 
capacity wells (30-50 L/s) can be drilled in the north and northwest of Lucena City to 
augment deficiency in water supply.   In Tayabas, wells with capacity of 30-50 L/s can be 
drilled in Lalo-Alitao well fields to augment supply deficiency in the Poblacion and adjoining 
barangays. 

512. Based on groundwater resources investigation and geo-resistivity survey conducted in 
March 2008 and reiterated in Chapter 6 of this report, confirmatory test wells should be 
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constructed in Bgy. Masin, in the Municipality of Tayabas and Bgy. Silangan Malicboy to 
confirm quantity and quality of available groundwater.  Initially, it is estimated that each well 
to be drilled in Barangays Masin Silangan Malicboy wellfields can produce 5 to 10 L/s. 

513.  The tentative well designs are summarized in Table 7.2 . 

Table 7.2: Tentative Well Design - QMWD 

Well Design 
Parameters 

Lucena 
North/ 

Northwest 

Lalo-
Alitao 

Masin 
Silangan 
Malicboy 

Depth (m) 120-150 200 180 150 
Borehole Diameter 
(mm) 500 500 350 350 

Casing Diameter 
(mm) 

350 350 200 200 

Expected Capacity 
(L/s) 

30-50 30-50 5-10 1/ 5-10 1/ 

Assumed Static 
Water Level (mbgl) 

25-35 10 1/ 1/ 

Assumed Pumping 
Water Level (mbgl) 

55-65 30-40 1/ 1/ 

Expected Drawdown 
(m) 

25-35 20-30 10-20 10-20 
                              1/  To be confirmed through test well drilling during detailed engineering design stage. 
 

514. Storage Facilities.  The required storage capacity is taken as a percentage of the 
maximum-day demand and is dependent on the supply rate.  The storage volume must be 
sufficient to supplement and balance the normally constant supply with the hourly demand 
fluctuations.  During peak-hour condition, or whenever the production from the sources is 
less than the demand of the system, additional supply will be provided by the storage 
facilities. 

515. Generally, the storage volume must meet the emergency (at least two hours of 
maximum-day demand), fire-fighting (120 cum minimum) and operational needs of the 
system.  However, by assuming that peak-hour demand and emergency situations seldom 
occur at the same time, only the operational storage (at 15-30% of the maximum-day-
demand) will be considered to minimize cost.  The operational storage requirement of the 
system by 2017 is calculated to be 12,079 cumd.  By year 2025, the required operational 
storage is 16,238 cumd.    

516. The existing reservoir with a total volume of 12,775 cum is sufficient for operational 
storage requirement for Phase 1, however, additional storage will be constructed at 
Barangay Calumpang, near Lucena City service area to store water to be conveyed by the 
proposed transmission lines from Tayabas proper.  A 300 cum reservoir will be constructed 
for the service area expansion in Tayabas and 150 cum balancing tank will be constructed in 
Bgy Ilayang Palsabangon in Tayabas, Quezon in Pagbilao area.    

517. Table 7.3  presents the annual storage requirement of the QMWD up to year 2025. 
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Table 7.3: Annual Operational Storage Requirements – QMWD 

Total Lucena Pagbilao Tayabas
2010 58,426                 8,764                 6,102               1,093                  1,568                 
2011 61,067                 9,160                 6,410               1,143                  1,639                 
2012 63,802                 9,570                 6,719               1,194                  1,713                 
2013 66,217                 9,933                 7,027               1,239                  1,778                 
2014 70,653                 10,598               7,336               1,322                  1,897                 
2015 73,952                 11,093               7,644               1,410                  2,039                 
2016 76,716                 11,507               8,048               1,462                  2,115                 
2017 80,529                 12,079               8,453               1,535                  2,220                 
2018 84,390                 12,659               8,857               1,609                  2,327                 
2019 88,301                 13,245               9,261               1,683                  2,435                 
2020 91,031                 13,655               9,666               1,615                  2,374                 
2021 94,409                 14,161               10,044             1,674                  2,462                 
2022 97,821                 14,673               10,423             1,735                  2,551                 
2023 101,266               15,190               10,802             1,796                  2,641                 
2024 104,744               15,712               11,180             1,858                  2,732                 
2025 108,256               16,238               11,559             1,875                  2,804                 

Table 8.1
ANNUAL OPERATIONAL STORAGE REQUIREMENTS (cumd) 1/

Quezon Metro Water District

Year Maximum-Day 
Demand (cumd)

Operational Storage Requirement
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518. Transmission and Distribution System.  The initial analysis of the transmission and 
distribution system generally follows the guidelines presented in the LWUA Methodology 
Manual.  The pipe network is generally influenced by the existing road network in the areas 
to be served.  A computer analysis was not undertaken since this project appraisal is only 
preparatory to a more detailed system analysis and engineering design. The pipe sizes were 
derived through the theoretical approach using flow against assumed velocity in computing 
pipe area and from the Program of Work previously prepared by the QMWD. 

519. A more detailed analysis using computer software for design of water supply will be 
undertaken during feasibility review and detailed engineering design.   

520. Pressure Zones. Service areas are usually divided into pressure zones in order to limit 
system pressures to not more than 70 m.  The elevations in Tayabas vary from 106mamsl to 
206mamsl.      

521. The elevations in Pagbilao vary from 4mamsl to 37mamsl, hence only one pressure 
zone however high system pressures that cause pipe burst are experienced due to the 
elevation of the existing reservoir located at about 83 mamsl.  Recommendations for this 
existing condition will be tackled under a NRW Reduction Program to be implemented by 
subproject and the QMWD. 

522. The elevations in Lucena City vary from 2mamsl to 74mamsl. At present, it is divided 
into two pressure zones.  High areas are served by Tongko Reservoir while the lower areas 
are served by existing Isabang and Ibabang Dupay reservoirs. 

523. Demand Ratios. In the calculation of water demand, two (2) factors are employed, 
namely, the maximum-day factor which is taken as 1.25 of the average-day demand and 
peak-hour factor which is taken as 2.0 of the average-day demand. 

524. The projected water demands of QMWD for the design years 2017 and 2025 are as 
follows: 

Demand Design Year 
2017 2025 

Average Demand 64,423 cumd 86,605 cumd 
Maximum-Day 80,529 cumd     108,256 cumd 
Peak-hour         5,369 cum/hr         7,217 cum/hr 

7.1.3 Development of Alternatives 

525. No alternative analysis for water source was considered in this planning period due to 
the limited of potential additional sources.  Based on the results of the water resources study, 
the additional sources that could be tapped to meet the future water requirement of the WD 
are groundwater through wells.   

526. Spring sources, although in abundance in the area,  were not given priority in the 
development of alternative water sources for Phases I and II because they are presently 
used for irrigation purposes and there are strong opposition from the irrigators on the use of 
said springs by QMWD. Based on information gathered from QMWD and LWUA previous 
consultations with the irrigators were already conducted that yielded negative results. 
Another meeting with the irrigators’ association was conducted by QMWD and the 
Consultants on September 3, 2009 per request of a QMWD Board member but had the same 
negative results.  
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527. The QMWD has a granted water rights to about 70L/s of the Camaysa spring yield 
and planned to utilize it as additional source for its Comprehensive Improvement Program in 
early 2000 but failed to tap it because of strong opposition from the irrigators.      

7.1.4 Optimization 

528. Optimization of available sources against storage usually involves three schemes, 
namely: minimum supply rate and maximum storage, intermediate supply rate and 
intermediate storage and maximum supply rate and minimum storage.   

529. The minimum supply rate which is equal to the maximum day demand of the system 
will require a bigger reservoir volume of storage to provide supply deficit during peak-hour 
condition. 

530. The intermediate supply rate which is equal to 1.1 to 1.3 times the maximum day 
demand will also require intermediate storage volume to provide supply deficit during peak-
hour condition. 

531. The maximum supply rate which is equal to twice the average-day demand does not 
require storage because available supply is sufficient for the system’s peak-hour condition.  
However, a minimum storage requirement for emergency purposes that is equal to 2 hours of 
maximum-day demand must be provided for to take care of the demand during emergencies 
such as power outage and repair works.,   . 

532. Alternative schemes focusing on supply-storage optimization were not considered due 
to the limitation on the flow potential of both the additional groundwater and spring sources 
and due to some problems that may arise with the drilling of more wells in Tayabas area.  
The supply to be developed will be computed based the minimum requirement against 
maximum operational storage.  Due to cost constraints, emergency storage will also not 
considered. 

7.1.5 Recommended Plan 

533. Foregoing considered, the recommended scheme for QMWD will be the minimum 
supply rate which is equal to the maximum-day demand for years 2017 (Phase I) and 2025 
(Phase II). The additional sources will come from groundwater through wells in the well fields 
in Lucena North and Northwest, Lalo-ALitao and Masin in Tayabas and Malicboy in Pagbilao.  
The operational storage computed at 15% to 30% of the maximum day demand is 
recommended for the proposed water supply improvement program of QMWD.   

7.2 SANITATION 

534. In the selection of the appropriate system for treating septage, there were two steps 
used: (i) review of available technologies, and (ii) evaluation of short-listed alternatives. The 
first step reviewed all possible technologies (Table 7.4)  and used the following criteria to 
determine alternatives: 

• land availability and  site conditions; 
• buffer zone requirements; 
• hauling distance; 
• fuel costs; 
• labour costs; 
• costs of disposal;  
• legal and regulatory requirements. 
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Table 7.4: Review of Available Septage Treatment Technologies 

Treatment Type Advantages Disadvantages Remarks 

Aquatic Systems 

Stabilization Ponds 

Low capital cost 
Moderate O&M costs 
Low technical 
manpower requirement 

Requires large area of 
land 
May produce 
undesirable odors 

Suitable for the Project 

Aerated Lagoons 

Requires less land 
than Stabilization 
Ponds 
Produces few 
undesirable odors 

Requires mechanical 
devices and permanent 
electricity 
Needs trained O&M 
staff 

Not recommendable  

Constructed 
Wetlands 

Efficient treatment of 
TSS & bacteria 
Minimal capital and 
O&M cost  

Remains largely 
experimental 
Requires regular 
harvesting 

Suitable for the Project 

Terrestrial Systems  

Septic Tanks Can be used 
individually or 
communal  
Easy to operate  

Low treatment 
efficiency 
Needs maintenance 
and disposal of sludge 

Needs a further 
rehabilitation program  

Sludge Drying Beds Low investment cost 
and little land 
requirement 

High operation costs 

Needs regular 
operation 
Not very efficient 
during rainy season 

During dry season 
suitable; 
during the rainy season 
less efficient 

Landfill  Low capital cost Needs suitable 
dumping area 
Risky for the 
environment 

Not recommendable  

Mechanical Systems 

Filtration Systems Needs little land; easy 
to operate;  

Mechanical devices 
needed 

Maintenance required 

Not recommendable 
for the Project 

Biological Reactors Highly efficient; 
requires little land; 
suitable for medium 
communities and urban 
centres 

High cost; complex 
technology, requires 
highly skilled 
operators; needs 
energy; needs much 
maintenance 

Unsuitable for the 
Project 

Activated Sludge Highly efficient; 
requires little land; 
suitable for medium 
communities and urban 
centers 

High cost; complex 
technology, requires 
highly skilled 
operators; needs 
energy; needs much 
maintenance 

Unsuitable for the 
Project 
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535. Based on the criteria, the PPTA  shortlisted the following treatment systems: 

Alternative 1: Stabilization ponds 
      Option 1: With settling tanks 
 Option 2: Without settling tanks 
Alternative 2: Constructed wetlands 

 
536. As a second step, another round of criteria was applied to select the best option, such 
as: 

• Area required for the treatment process 
• Capital costs of the treatment facilities 
• Operation & maintenance costs  
• System robustness and flexibility (fluctuations in the quantity and quality of 

septage) 
• Long term design criteria and data available 
• Treatment efficiency 
• Ease of construction (experience of local contractors) 
• Ease in O&M (skill of staff, time input of staff) 
• Energy requirements of treatment process 
• Usability of by-products 
• Environmental and health implications 

537. Weighing all the advantages over the disadvantages, Alternative 1 Option 2 was 
selected by the PPTA as the best alternative to be used in project areas. 
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8. RECOMMENDED PLAN - WATER SUPPLY 

8.1 RATIONALE FOR SUBPROJECT 

538. Quezon Metro Water District is one of the five pilot subprojects that will comprise the 
Water District Development Sector Project which a preparatory technical assistance is being 
undertaken.  The preparatory technical assistance aims to assess the present situation of the 
existing water supply and sanitation system in QMWD and to recommend outline design for 
the improvement of the existing system and/or expansion of water supply services, reduction 
of NRW, and for upgrading and improvement of existing sanitation facilities in QMWD 
franchise area.  

539.   This chapter presents the outline of the development program recommended for the 
improvement of the Quezon Metro Water District.  The recommendations include source 
development, construction of additional storage facilities, provision of booster pump stations, 
provision of stand-by power supply, installation of treatment/disinfection facilities, installation 
of new transmission/distribution pipelines, installation of new service connections, and 
provision of other system appurtenances, and stored materials and equipment, NRW control 
and management  measures.   

540. The recommendation for the installation of appropriate sanitation facilities is discussed 
under Chapter 9.  

541. The development cost and the annual operation and maintenance costs are also 
presented. The system operation, implementation schedule, management of water resources 
and watershed, sewerage and drainage concept, updating of the water supply plan and the 
environmental impact of the proposed project are likewise discussed. 

542. The recommended water supply system improvement program will be undertaken in a 
two stages.  Phase 1 will cover requirements until design year 2017 while Phase considers 
Year 2025 as the design year.   

543. Deviations from the design criteria as contained in the LWUA Methodology Manual 
were allowed to enhance the feasibility of the project and to reduce the project cost. 

544. Full details on the outline designs and cost estimates are presented in Appendix 8.1 . 

8.2 RECOMMENDED WATER SUPPLY OUTLINE DESIGN 

8.2.1 Phase I Development Program (2010-2017)  

545. To supplement the existing facilities,  Phase I Development Program will include the 
following: 

• Laying of approximately 10 km of 200mm to 300mm∅ transmission pipes 
including valves and appurtenances from Tayabas proper to proposed reservoir in 
Barangay Calumpang near Lucena City area.   

• Construction of nine (9) additional deepwell sources and provision of pumping and 
disinfection facilities, including provision of generator sets, and provision of power 
supply lines.  

• Laying of approximately 65 km of 50mm∅ to 300mm ∅ transmission and 
distribution lines including valves and appurtenances at existing service area and 
proposed expansion areas including pipe bridge crossings and culvert crossings, 
provision for pavement cutting, breaking and surface restoration. 
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• Construction of 1,150 cum storage facilities. 
• Installation of 10 sets of 150mm and 15 sets on 10mm fire hydrants.  
• Installation of 2,616 service connections excluding water meters. 
• Provision for booster pumps station at Bgy. Masin and at at Lucena area. 
• Provision for stored materials and equipment; and 
• Acquisition of about 2000 sqm of land for wells and reservoirs 

546. The layout of the proposed development plan is shown in Figure 8.1 . 

(i) Source Facilities  
547. Deepwells. Nine deepwells will be developed to cope with the increasing water 
demand in QMWD.  Three deepwells each with a capacity of 40L/s will be drilled in the north 
and northwestern part of Lucena City to.  Four wells will be drilled in Pagbilao expansion 
area in Barangay Silangan Malicboy; and two wells will be drilled in Bgy. Masin in Tayabas.   
These wells will augment the existing sources to meet present and future supply 
requirement. 

548. The two newly drilled wells in Bgys Lalo and Calumpang will be provided with 
pumping facilities and have to be commissioned by the QMWD for utilization in 2010 to 
augment deficiency in water supply prior to the implementation of the proposed subproject.    

549. The existing eleven deepwell and pumping stations with a total rated production of 
223 L/s will continuously be utilized by the system. 

550. Springs. The existing springs, namely, May-it, Ibia, Dapdap A, Dapdap B, Lalo 
Grande and Lalo Pequeño Springs with a combined production capacity of about 509 L/s will 
continuously be utilized. 

(ii) Pumping Facilities 
551. Each of the proposed well sources will be equipped with pumping facilities, motor 
control and accessories. A pumphouse with a minimum floor area of 25 sqm will be 
constructed in each of the proposed pump stations to secure the motors, controls and other 
appurtenances. 

552. Booster Pump Station. At least four QMWD wells in Lucena City operates on a 
floating-on-the line method.  This system involves more pumping hours thus will result in 
higher pumping costs.  A more ideal system operation would to store water in the reservoir, 
then to flow by gravity from the reservoir into the distribution system.   High areas may be 
served by providing a booster pump from the reservoir, hence a provision for booster station.    

553. In Tayabas expansion area, a booster pump is also provided to boost pressure in the 
area and to obtain a better system pressure distribution.   

554. Stand-by Power Generating Units. Two of the four wells to be drilled in Bgy. 
Silangan Malicboy will be provided with stand-by power generating sets while one unit will be 
provided for the wells at Bgy. Masin, to ensure uninterrupted water service even during 
power outages. 
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Figure 8.1: Layout of Proposed Water Supply Development Plan - QMWD 
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555. Treatment/Disinfection Facilities.  Only hypochlorination facilities using liquid 
chlorine will be used in treating water from the proposed and existing sources to bring the 
quality of the raw river water to the standard of the PNSDW. 

(iii) Transmission Facilities  
556. About 10 km of 200mm to 300mm diameter transmission will be laid to convey raw 
water from Tayabas proper to the proposed reservoir in Bgy. Calumpang.   As discussed in 
Chapter 7, a thorough review and investigation of the hydraulic configuration and actual 
physical condition of the existing transmission mains should first be conducted prior to laying 
of the proposed transmission mains under the subproject.  

557. Water from the proposed wells in Barangay Malicboy will be conveyed to Pagbilao 
proper through f 200mm to 300mm diameter transmission pipelines, about 14 km in length. 
Most of the pipes will be laid along the road and are always subject to vibration due to traffic, 
particularly in Lucena City.  Further, existing condition results in high pressure in some parts, 
particularly during minimum hour due to the difference in elevation between the low points in 
the area.   

558. All transmission and distribution pipes will have Class 150 specifications. 

(iv) Storage Facilities 
559. The total volume of storage facilities in the QMWD of 12,775 cum is sufficient for the 
operational storage of the system at Year 2015 computed at on 15% of the Maximum-Day 
Demand. However, a 700 cum ground concrete tank will be needed to store water coming 
from the new transmission lines from Tayabas proper.  A 300 cum reservoir will be 
constructed to provide the operational storage requirement of the Tayabas expansion area.  
A 150cum reservoir will be constructed at Bgy Ilayang Palsabangon to balance pressure in 
the area.        

(V) Distribution Facilities 

560. About 60 km of 50mm to 200mm distribution pipes will be laid along road network in 
the proposed and existing service area expansion.  The pipe sizes and lengths were derived 
from the program of work prepared by the QMWD.  During detailed engineering design, the 
pipe sizes will be finalized with the aid   a computerized hydraulic analysis model. 

(VI) Service Connections, Valves and Fire Hydrants 

561. The total number of connections is expected to increase from the present number of 
34,595 to 49,069 in year 2017. The subproject will include the cost for additional 2,616 
connections expected to be generated on the first year of operation of the improved system. 

562. About 191 sets of valves and assemblies will be installed in the new pipelines and 
some sections of the existing lines for flow control, and zoning and isolation purposes in 
cases of emergencies.  Blow-off valves will likewise be installed at low points and extremities 
of the system for line flushing purposes. 

563. A total of 25 hydrants (150mm and 100mm) will be installed at the distribution network 
to provide fire protection in cases of fire emergencies.  

(VII)  Land Acquisition 

564. A total of 2,000 sqm of lot area needs to be acquired for the sites of the proposed nine 
(9) new wells/pump stations at minimum of 100 sqm per site.  Minimum lot areas of 500 sqm 
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will be acquired for the 700 cum reservoir at Barangay Calumpang; 260 sqm for the 150 cum 
reservoir at Barangay Silangan Malicboy; 340 sqm for the 300 cum reservoir at Barangay 
Masin.   

(VIII) Stored Materials 

565. An adequate inventory of stored materials and equipment, which is essential for the 
efficient operation and maintenance of the water supply system, will be provided. 

8.2.2 Phase II Development Program  

566. Phase II development program will include the following: 

1. Construction of ten (10) additional deepwell sources and provision of pumping 
and disinfection facilities, including provision of generator sets, and provision 
of power supply lines.  

2. Laying of approximately 43 km of  50mm� to 200mm � transmission and 
distribution lines and reinforcements, including valves and appurtenances at 
existing service area and proposed expansion areas including  pipe bridge 
crossings and culvert crossings, provision for pavement cutting, breaking and 
surface restoration.  

3. Construction of 3,750 cum storage facilities.  

4. Installation of 10 sets of 150mm and 15 sets on 10mm fire hydrants.  

5. Installation of 1,748 service connections excluding water meters.  

6. Construction of about 3,750 cum storage facilities.  

7. Provision for booster pump station for Lucena City area. 

8. Acquisition of 2,125 sqm of land for deepwells and reservoir. 

8.3 COST ESTIMATES 

8.3.1 Phase I Costs  

567. The estimated costs of the proposed improvement program for QMWD at 2009 price 
level is presented in Table 8.1 . The total project cost is P 360.10 Million broken down into P 
294.82 Million for engineering costs and P 61.91 Million for price and physical contingencies, 
engineering study and provision for construction supervision. Non-engineering costs 
amounts to Php 3.36 Million. The cost for pipelines including valves, service connections and 
fire hydrants amounts to Php 213.35 Million representing 72% of the total engineering costs.  
The total cost of source facilities and pumping stations is about Php 52.68 Million 
representing 18% of the engineering basic costs while the reservoirs at Php 24.43 Million 
represents 8.5%. Other costs represent 1.5% of the engineering basic costs.  
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Qty. Unit Unit Cost Total Cost Qty. Unit Unit Cost Total Cost
I Engineering Basic Cost Items

1 Laying of 200mm to 300mm ∅ 
300mm diameter 6,020      LM 5.58            33,591.60    
250 mm diameter 2,680      LM 4.28            11,465.04    
200 mm diameter 1,000      LM 3.09            3,090.00      

2 Transmission/Distribution Lines
300 mm diameter 5,265      LM 5.58            29,378.70    
250 mm diameter 5,865      LM 4.28            25,090.47    
200 mm diameter 7,929      LM 3.09            24,500.61    10,489   LM 3.09           32,411.01    
150 mm diameter 12,782    LM 2.03            25,921.90    6,077     LM 2.03           12,324.16    
100 mm diameter 12,437    LM 1.12            13,954.31    13,748   LM 1.12           15,425.26    
75 mm diameter 19,300    LM 0.74            14,243.40    10,991   LM 0.74           8,111.36     
50 mm diameter 2,000     LM 0.40           804.00        

3 Bridge/River Crossings LS 10,420.00    10,420.00    

4 Culvert Crossing LS 720.00         720.00         

5 Pavement Cutting and Breaking LS 4,415.62      4,415.62      1           LS 4,535         4,535          

6 Surface Restoration LS 5,803.64      5,803.64      1           LS 11,922       11,922        

7 Well Drilling
NW of Lucena Wellfield 3            ea 2,700.00      8,100.00      5 ea 2,700.00    13,500.00    
350 mm x 150 m @ 40 L/s each
Malicboy Wellfield 4            ea 2,400.00      9,600.00      2 ea 2,400.00    4,800.00     
200 mm x 150 m @ 10 L/s each 
Masin Wellfied 2            ea 2,880.00      5,760.00      1 ea 2,880.00    2,880.00     
200 mm x 180 m @ 10 L/s each 
Lalo-Alitao Wellfield 1 ea 4,320.00    4,320.00     
350 mm x 200 m @ 25 L/s each

8 Construction of Dug Well at Ransohan 1 ea 100.00       100.00        

9 Pumping Stations
75 Hp Submersible Pump 3            set 1,558.80      4,676.40      5 set 1,558.80    7,794.00     
Civil Works: Pumphouse 75           sqm 10.20           765.00         125 sqm 10.20         1,275.00     
Discharge Pipes Valves and Fittings 3            lot 300.00         900.00         5 lot 300.00       1,500.00     
Production Meter 3            set 108.00         324.00         5 set 108.00       540.00        
Demand Meter 3            set 30.50           91.50          5 set 30.50         152.50        
Hypochlorinator and Accessories 3            set 78.00           234.00         5 set 78.00         390.00        
Power Supply Line/Dist. Transformers 3            lot 1,000.00      3,000.00      5 lot 1,000.00    5,000.00     
Accessories such as: Motor Control, Riser 
Pipe, Submersible Cable etc. 3            lot 370.00         1,110.00      5 lot 300.00       1,500.00     

40 Hp Submersible Pump 1 set 823.36       823.36        
Civil Works: Pumphouse 25         sqm 10.20         255.00        
Discharge Pipes Valves and Fittings 1           lot 300.00       300.00        
Production Meter 1           set 108.00       108.00        
Demand Meter 1           set 30.50         30.50          
Hypochlorinator and Accessories 1           set 78.00         78.00          
Power Supply Line/Dist. Transformers 1           lot 450.00       450.00        
Accessories such as: Motor Control, Riser 
Pipe, Submersible Cable etc. 1           lot 275.00       275.00        

Table 8.1
BREAKDOWN OF COST ESTIMATES  (P x 1000)

BASIC CONSTRUCTION COST
LWUA PRICE LEVEL (YEAR 2009)

Facilities Phase 1 (2017) Phase 2 (2025)

 



 

TA No. 7122-PHI: Water District Development Sector Project PPTA – FR Vol. 4 – SPAR: QMWD 

110 

Qty. Unit Unit Cost Total Cost Qty. Unit Unit Cost Total Cost
15 Hp Submersible Pump 6          set 373.79     2,242.76         3 set 373.79       1,121.38       
Civil Works: Pumphouse 150      sqm 10.20       1,530.00         75 sqm 10.20        765.00          
Discharge Pipes Valves and Fittings 6          lot 250.00     1,500.00         3 lot 250.00       750.00          
Production Meter 6          set 68.40       410.40            3 set 68.40        205.20          
Demand Meter 6          set 30.50       183.00            3 set 30.50        91.50           
Hypochlorinator and Accessories 6          set 78.00       468.00            3 set 78.00        234.00          
Power Supply Line/Dist. Transformers 6          lot 500.00     3,000.00         3 lot 500.00       1,500.00       
Accessories such as: Motor Control, 6          lot 250.00     1,500.00         3         lot 250.00       750.00          

2 Hp Submersible Pump 1         set 150.00       150.00          
Civil Works: Pumphouse 5         sqm 10.20        51.00           
Discharge Pipes Valves and Fittings 1         lot 30.00        30.00           
Production Meter 1         set 30.00        30.00           
Demand Meter 1         set 15.00        15.00           
Hypochlorinator and Accessories 1         set 78.00        78.00           
Power Supply Line/Dist. Transformers 1         lot 100.00       100.00          
Accessories such as: Motor Control, 1         lot 70.00        70.00           

10 Standby Power Generating Set
25 KVA 3          set 762.05     2,286.14         2 set 762.05       1,524.10       

-                 
11 Reservoir

Lucena 700      cum 21.25       14,872.20        3000 cum 21.25        63,738.00     
Pagbilao 150      cum 21.25       3,186.90         
Tayabas 300      cum 21.25       6,373.80         750 cum 21.25        15,934.50     

12 Valves
300 mm 21        ea 39.29       827.52            
250 mm 19        ea 34.61       672.80            
200 mm 24        ea 29.64       701.11            28 ea 29.64        829.92          
150 mm 37        ea 25.91       946.16            14 ea 25.91        362.71          
100 mm 36        ea 16.28       578.43            29 ea 16.28        472.06          
75 mm 55        ea 15.35       846.33            20 ea 15.35        306.96          

191      
13 Fire Hydrants

150 mm (Commercial) 10        set 47.47       474.72            10 set 47.47        474.72          
100 mm  (Residential) 15        set 40.58       608.76            15 set 40.58        608.76          

14 Service Connections (Without Meters) 2,616    set 1.95         5,101.20         1748 set 1.95          3,408.60       

15 Provision for Booster Pump Stations 2          lot 2,500.00  5,000.00         1 lot 2,500.00    2,500.00       

16 Stored Materials 4,357.00         3,415.59       

SUB-TOTAL  I 294,823.42      231,121.28   
PRICE AND PHYSICAL CONTINGENCIES (10% OF SUB-TOTAL I) 29,482.34        23,112.13     
DETAILED ENGINEERING DESIGN (6% of SUBTOTAL I +PPC) 19,458.35        15,254.00     
CONSTRUCTION SUPERVISION (4% OF SUB-TOTAL I +PPC) 12,972.23        10,169.34     
TOTAL COST I 356,736.34      279,656.75   

II Non-Engineering Costs
A.   Land Acquisition 2,000    sqm 1.60         3,200.00         2,125  sqm 1.60          3,400.00       
B.   Contingencies (5% of A) 160.00            170.00          
TOTAL COST II 3,360.00         3,570.00       
TOTAL PROJECT COST 360,096.34      283,226.75   

Facilities Phase 1 (2017) Phase 2 (2025)
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568. The non-engineering costs include costs for price and physical contingencies, detailed 
engineering design, construction supervision, land acquisition and other contingencies  

8.3.2 Phase II Cost Estimate 

569. Phase II Improvement program has a total construction cost of Php 283.227 Million 
broken down into P 231.121 Million for engineering costs and P 48.53 Million for price and 
physical contingencies, engineering study and provision for construction supervision. Non-
engineering costs amounts to Php 3.57 Million.  The breakdown of costs is also shown in 
Table 8.1. 

8.3.3 Operation and Maintenance Costs 

570. Operational cost includes salaries of WD personnel, power, chemical, maintenance, 
and miscellaneous costs.   

571. Maintenance expenses include repair of facilities and other fixed assets.  These are 
the costs associated with materials necessary for the up-keeping of the system facilities.  
The labor component of such expenses has already been included in the staff salaries.  

572. Miscellaneous costs include general expenses for administration such as office 
supplies and materials, promotions and public relations, travel and per diem expenses, 
training of staff, directors’ fees and remuneration, communication, professional fees, and 
other overhead expenses of the WD management.  

573. The annual operation and maintenance costs are presented in Table 8.2 . 
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2008 15,549,267                  34,595 252              46,603              13,909                 2,783                    15,844                         59,763 138,901                

2009 16,304,814                  35,893 259              47,941              15,623                 2,935                    16,439                         61,663 144,601                

2010 17,060,297 37,192 266              49,281              17,323                 3,071                    17,033                         63,453 150,161                

2011 17,831,516 38,592 274              50,621              19,058                 3,210                    17,675                         65,216 155,780                

2012 18,630,157 39,993 281              51,962              18,442                 3,353                    18,316                         65,227 157,300                

2013 19,335,487 41,393 288              53,302              16,779                 3,480                    18,957                         64,461 156,978                

2014 20,630,562 44,009 295              54,642              19,692                 3,714                    21,689                         68,325 168,062                

2015 21,593,895 45,409 303              55,982              21,860                 3,887                    22,330                         70,070 174,129                

2016 22,401,041 47,239 315              58,238              23,676                 4,032                    23,168                         72,199 181,314                

2017 23,514,323 49,069 327              60,494              26,181                 4,233                    24,006                         74,694 189,608                

2018 24,641,931 50,899 339              62,750              28,718                 4,436                    24,844                         76,977 197,726                

2019 25,783,865 52,729 352              65,006              31,287                 4,641                    25,683                         79,136 205,753                

2020 26,580,923 54,559 364              67,263              32,720                 4,785                    26,521                         80,414 211,701                

2021 27,567,434 56,320 375              69,433              34,939                 4,962                    28,699                         82,820 220,855                

2022 28,563,675 58,081 387              71,604              37,181                 5,141                    29,506                         84,266 227,699                

2023 29,569,645 59,842 399              73,775              39,444                 5,323                    30,312                         85,591 234,445                

2024 30,585,346 61,603 411              75,946              41,730                 5,505                    31,119                         86,793 241,093                

2025 31,610,777 63,364 422              78,117              44,037                 5,690                    31,925                         87,873 247,641                
1/  Unescalated Cost

2/  Salaries = average monthly salary (P14,225) x no. of employees x 13 months

3/  Annual Power Costs = Annual water requirement x  Ave. Power Cost (P2.25/cum)

4/  Annual Chemical Costs = ave. day water demand (m3/d) x 365 days/year @ Php 0.18/cum 

5/  Annual Maintenance Costs =  Maintenance Cost of Existing Facilities (P458/Service Connection)+ Maintenance Cost of Recommended Facilities

6/  Annual Miscellaneous Costs = 55% to 75% of Salaries, Power, Chemicals and Maintenance Costs.  

MISCELLANEOUS6/ Total

Table 8.2

ANNUAL OPERATION AND MAINTENANCE COSTS  (P x 1,000) 1/

QUEZON METRO WATER DISTRICT

YEAR
AVERAGE-DAY 
DEMAND (cum)

NO. OF 
CONNECTION

NO. OF 
EMPLOYEES

SALARIES2/ POWER3/ CHEMICALS4/ MAINTENANCE5/
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8.4   SYSTEM OPERATION 

574. The QMWD will operate and maintain the improved water system.  Water services will 
be provided to the concessionaires for 24 hours daily. 

575. Water from the springs is treated at the intakes prior to storage at reservoir.  For May-
it Spring, post chlorination  may be undertaken in view of the distance of the chlorination 
point to the distribution center. 

576. May-it Spring will continue to serve the Lucena City and the Municipality of Pagbilao. 
Portion of Tayabas is also being served from the May-it Spring.  The supply in Lucena will be 
augmented by existing wells (Well Nos. 1,2,3,4,5,8,9 and 11), Well No.7 to be commissioned 
by the QMWD and the proposed three new deepwells to be drilled in Lucena North and 
Northwest.  The supply in Pagbilao will be augmented by four new wells to be drilled in 
Silangan Malicboy. 

577. Water from May-it will be conveyed to the Pagbilao Reservoir, Tongko Reservoir, and 
the proposed Calumpang Reservoir  and  will flow to the distribution system by gravity.  

578. It is recommended that all pumping stations and the Isabang Reservoir operate on a 
fill-and-draw method.  All pumping stations will pump water in to the reservoir. From the 
reservoir water will flow into the service area by gravity.   Areas which may experience low 
pressure or may not be served by the reservoir may be served by the booster pump station.       

8.5 NON REVENUE WATER REDUCTION PROGRAM 

8.5.1 Utility Management Review  

579. The Utility Management Review conducted by the Consultant in June to August 2009 
highlighted the issues affecting the performance of the system, particularly in the 
measurement of production vis-a-vis consumption, being one of the key indicators in 
assessing water system efficiency.   The major findings of the review included the following: 

a) Very few of the water sources (spring or deepwell) are measured on a continuous 
basis. Similarly only a few of the inlets to the three distribution systems are 
monitored. This means that accounting for source water and water into supply 
from reservoirs and wells is approximate. Although reasonable estimating 
assumptions are being used the variability in supply due to network dynamics is 
not accurately being picked up. There are a number of electromagnetic meters, 
however not utilized because of worn-out batteries.  

b) In Lucena City, about 42 km are old pipes which are possible sources of leaks.    
c) About 20% of the existing service connections are old G.I. materials which are 

also possible causes of leaks. 
d) Pressures in Pagbilao are generally high which is controlled by the existing 

reservoir located at an elevation of 83 mamsl.  The high pressures often cause 
pipe bursts.  There are no pressure control mechanisms installed in the system. 

e) There is also a very small percentage (20 out of 34,595 connections) of illegal 
connections found in 2008.      

f) QMWD has no meter replacement program for leaking and defective meters. 
g) As yet QMWD are not utilizing a GIS/mapping system. Mapping records are held 

at the operational offices. Mapping in each of the service areas is limited to as 
built drawings from construction projects. The production team relied on a detailed 
sketch of the Lucena network showing deep well sources, major pipelines and key 
controlling valves in the network. 
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8.5.2 Non-Revenue Water Control, Reduction and Management 
Program 

580. The board and management of QMWD recognize the importance of effective 
management of NRW and have recently embarked on a drive to lower their unaccounted for 
water to 20% by 2010. 

581. At present there a special task for force for water accounting—Operation & 
Maintenance and Assistance Program (OMAP) focusing on the following activities: inspection 
and survey of inactive customers; routine check-up of water meters; leak detection survey; 
permanent disconnection of inactive consumers and concessionaires with illegal 
connections; spot inspection and constant surveillance of suspected customers; coordination 
with Barangay officials pertaining to apprehension of illegal water users; and coordination 
with local police in documenting and apprehending illegal water users. 

582. Although the QMWD is embarking on these activities, NRW cannot be truly accounted 
without the aid of an effective measurement system. There is a need to establish a 
monitoring and measurement system that would accurately measure performance of the 
improved system in terms of flows and pressure through installation production metering 
units and data logging equipment with a totalizing mechanism to record variation in flows and 
pressure due to dynamics of system. An efficient measurement system will enable water 
utility managers and personnel to optimise utilization of the system facilities that will be very 
useful in achieving and assessing system performance and efficiency.    

583. Based on the results of the investigation analysis conducted under the PPTA, the 
following are the recommended Non-Revenue Control, Reduction, and Management 
Measures: 

1) Installation of production metering devices so that spring flows and deepwell 
production can be measured continuously. 

2) Acquisition of leak detection equipment such as   leak noise correlators, 
electronic listening equipment, pipe locating equipment (all materials), and 
noise loggers 

3) District metering by dividing the network into discrete where flows can be 
monitored continuously.  Usually these are done based on technical 
considerations such as setting hydraulic boundaries instead of 
political/geographical boundaries.  It is ideal to setup district metering zones 
with 3000 to 5000 service connections.  

4) Pressure reduction by installation of Pressure Reducing Valves in areas 
where there are excessive pressure.  High pressures results in high NRW 
also. 

5) Replacement of leaking mains particularly old mains which are possible 
sources of leaks. 

6) Replacement of defective meters, as these meters area sources of NRW 
(through under registry of consumption).  On the other hand defective meters 
also cause over registry of consumption which is not good for the customers 
and is a common source of complaints. 

7) Replacement of defective service connections which are mostly G.I materials. 

8) Valve Rehabilitation Program to allow isolation of small parts of the network so 
that operational situations like burst mains or interconnections can be 
managed without affecting large numbers of customers. 

9) Installation of operational systems and equipment such as GIS Mapping tools 
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for utility operation, billing system and an operable hydraulic model. 

 
584. Geographic Information system provides a very useful platform for recording details of 
physical assets—location, type, age, condition; as well as for recording customer 
consumption, billing and payment information. 

585. The QMWD has an existing billing system which should be reviewed by systems 
specialist to determine whether it is sufficiently robust for the task and/or whether it can be 
further customized to the benefit of the user.  

586. Hydraulic models of water supply systems provide many benefits to the water utility in 
terms of improved knowledge of network asset types and condition; better understanding of 
water usage across the network; use of the model to simulate changes and improvements to 
the network; design of district meter zoning and pressure reduction areas; and support to 
strategic resource planning.    

587. The total estimated costs of the whole program are shown in Table 8.3  while the 
operation and maintenance costs are shown in Table 8.4 . 

Table 8.3: Breakdown of Capex Costs for NRW Control, Reduction and Management 
Program – QMWD 

Total Cost
1 NRW Control
1.1 Production Metering 7,747,119
1.2 District Metering 5,986,903                               

1.3 Leak Detection/Pipe Location Equipment 2,400,000                               
1.4 Data Logging Equipment 3,553,000

Sub-total 19,687,022
2 NRW Reduction 
2.1 Customer Meter Replacement 13,800,000
2.2 Pressure Reduction Valves 7,303,115
2.3 Mains Replacement 34,429,815
2.4 Service Repacement 14,175,000
2.5 Valve Rehabilitation 4,539,826

Sub-total 74,247,756
3 Management System

Geographical Information System 795,000
Hydraulic Modelling 545,000

1,340,000
95,274,778Total

Sub-total

Particulars
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Table 8.4: Annual Opex Costs for NRW Control, Reduction and Management Program 
– QMWD 

2011 1,314,811 1,314,811

2012 1,314,811 39,000 1,353,811

2013 1,314,811 39,000 1,353,811

2014 75,000                                   1,314,811 39,000 1,428,811

2015 1,314,811 39,000 1,353,811

2016 1,314,811 39,000 1,353,811

8,158,866

Year
NRW Control       (Licensing 

& Batteries)

NRW Reduction                  

(Leak Repair)

Management System     

(Licensing & Batteries)
Total Costs

 

8.5.3 NRW Priority Measures of the QMWD 

588. The above NRW Reduction Program was discussed with management and officials of 
the QMWD on August 28, 2009.  Based on discussions with the officials of the QMWD, it was 
informed that due to cost constraints, a priority on the NRW Program will include control 
measures so that the system will have a more accurate accounting of water production and 
water losses since present method of measurement gives approximate figures only.  The 
work items that will be included under Phase 1 of the subproject are as shown in Table 8.5 . 

589. Other recommendations under the Utility Management Review to further improve and 
enhance system performance will be gradually implemented by the QMWD using internally 
generated funds.   

590. The complete details of the NRW Reduction Program showing the strategies, benefits, 
water savings/recovery and payback periods against investments are contained in Appendix 
8.2.    

Table 8.5:  Phase I NRW Priority Measures of the QMWD  

NRW Control Measure s Quantiy/Description  Cost (Php)  
1. Production Metering 

a) Electro-mechanical 
b) Mechanical Type 

 
5 units–300mm to 600mm 
17 units-150mm to 250mm 

 
7,747,119 

 
2. Leak Detection Eqp’t 

a) leak noise correlators, 
b)  electronic listening 

equipment,  
c) pipe locating 

equipment (all 
materials), and  

d) noise loggers 

 
2units 
5 units 

 
3 units 

 
 

2 units 

 
 
 

2,440,000 

 3.    Data Logging Equipment 
a) Dual flow and 

pressure logger 
b) Pressure Logger 
c) Computer (Hardware) 

 
20 units 

 
30 units 
3 units 

 
 

3,553,000 

4. Geographical Information 
Syste (GIS) 
a) Software Purchase 

and Implementation 
b) Hardware Purchase -

Computers  

 
 

1 lot 
 

1 lot 

 
 

795,000 

5. Hydraulic Modelling    
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NRW Control Measure s Quantiy/Description  Cost (Php)  
a) Software – Epanet 

Freeware 
b) Hardware Purchase-

Computer 
c) Model Building  
 

 
 

1 lot 
 

1 lot 
 

 
 

545,000 

Total Cost for Phase 1 NRW (Php)  15,080,119 
       

8.6 MANAGEMENT OF WATER RESOURCES AND WATERSHEDS 

8.6.1 Management of Water Resources  

591. The need to secure the sustainability of water sources was underscored. Mount 
Banahaw is an abundant water supplier for all municipalities in the region. But human 
pressure into the protected zone, political issues and greatly increased demand from a fast 
growing population, competing water uses for agriculture and the high fuel cost of extracting 
ground water, and possible effects of climate change on water sources, all point to the need 
to integrate sustainability of water resources into QMWD’s water management programs and 
strategies.   

592. The recommended measures for water resources management in this context means 
the preservation of primary water sources for sustainable use. The following measures 
should be implemented to preserve the usefulness of the existing sources: 

1. Management of wells should include a monitoring program of flow rates, 
pumping time, static water levels, pumping water levels and water quality.  
These will determine the variations in well performance which may indicate the 
need for corrective measures.  These records, except for water quality, should 
be maintained on a daily basis.  Physical and chemical analyses, consisting of 
parameters established by the Philippine National Standards for Drinking 
Water (PNSDW), should be performed at least once every six (6) months.  
Bacteriological analysis should be conducted at least once a month.  The well 
fields should be protected from all activities which may lead to contamination 
and/or excessive lowering of the water table. 

2. A sanitary zoning plan should be implemented with special emphasis on the 
protection of the most economical water sources.  It should be integrated into 
the general zoning plan. 

3. The necessary water rights should be secured as early as possible.  
Professional advice may be sought from the Local Water Utilities 
Administration (LWUA) regarding water resources management. 

8.6.2 Management of Watershed 

593. The watershed of the area, particularly Mount Banahaw and other resources such as 
groundwater that contribute to the water supply should be monitored and managed by the 
QMWD to ensure that continuous recharging of the water sources is attained.  Coordination 
with the various agencies involved in water resources and environmental protection should 
be maintained.  A collaborative effort between stakeholders such as the QMWD, irrigators, 
other users, other government agencies, and the LGU for an environment of an integrated 
water resources management for use and preservation of the Mount Banahaw as the major 
source of water for the QMWD, water irrigation and other uses should be initiated. 
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8.7 IMPLEMENTATION SCHEDULE 

594. The proposed improvement program as contained in this study will be implemented 
over a one and a half year period starting in mid-year 2012 and until end of year 2013.  The 
improved system is expected operate by the first quarter of 2014. The implementation 
schedule is shown in Figure 8.2 .   

8.8 PROCUREMENT PACKAGING 

595. All Procurement of Works, Goods and Consultants will be conducted in accordance 
with the ADB Guidelines for procurement and the guidelines of the Government Procurement 
Policy Board (GPPB).  The following options may be undertaken:  

a) Procurement of Consultant to undertake review/updating/detailed engineering 
design of the outline design, and prepare tender documents such as plans, 
drawings, technical specifications and bill of quantities, environmental impact 
assessment and other required reports, 

b) Procurement of Works/Goods  may be done through international or national 
competitive bidding using the  tender documents prepared by the Consultant; or 

c) Design-and-Build Scheme whereby LWUA/QMWD will procure works for design 
and construction under one contract. Strict provision will be provided in the bid 
documents for the required design and construction results. 

 
596. Well Drilling will be undertaken by specialty contractors and will be procured 
separately ahead of schedule of the pipelaying and civil works package to confirm finality of 
the design.  

8.9 DETAILED ENGINEERING STUDY FOR THE OUTLINE DESIGN  

597. The water supply outline design must be thoroughly reviewed to assess its 
effectiveness and ensure that data and information are updated prior to conduct of detailed 
engineering design.  As recommended in Chapter 6, Water Resources Study, drilling of tests 
wells in Barangay Pagbilao and Barangay Masin should be undertaken to confirm the 
assumptions for water quantity and quality used during conduct of preparatory technical 
assistance.  The following items should also be considered in the Detailed Engineering 
Study: 

1) Revision in the outline due to changes in the existing conditions of the system 
such as addition or deletion of facilities, increase in service area and service 
connections which might result in updating of projections, changes in 
city/municipality development plan which might affect the outline; 

2) Implementation of any part of the outline design; 

3) Re-evaluation water tariffs including the financial and economic viability of the 
project ; and   

4) A detailed environmental impact assessment. 
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ACTIVITIES /FACILITIES
1 st 2 nd 3 rd 4 th 1 st 2 nd 3 rd 4 th 1st 2nd 3rd 4th

OUTLINE DESIGN REVIEW/APPROVAL BY 
LWUA/WD
DETAILED DESIGN STAGE
REVIEW AND APPROVAL
PROCUREMENT/TENDERING PROCESS
PHASE I   EXPANSION PROGRAM:
NRW Measures
Transmission Lines to Isabang Reservoir
Transmission/Distribution Lines/Bridge & Culvert 
Crossings/PavementCutting & Breaking

Surface Restoration
Well Drilling Incl.  Const. of Dugwell
Pumping Stations
Standby Power Generating Set
Reservoir
Valves ` `
Fire Hydrants ` ` `
Service Connections ` `
Provision for Booster Pump Stations
Stored Materials
Land Acquisition

2011 2012 2013

Figure 8.2
IMPLEMENTATION SCHEDULE 

Quezon Metro Water District
Phase I (2010-2017)

CONSTRUCTION PHASE

`
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9. RECOMMENDED PLAN – SANITATION 

598. For the preparation of the DFR it was assumed that sanitation works would be 
financed under a grant from AusAID, subject to confirmation. However, during the tripartite 
meeting for the DFR held on 16 February 2010, ADB informed that AusAID had changed 
their investment priorities, and grant funds were no longer available for sanitation.  

599. On 2-3 March 2010, QMWD were consulted in this new light, to determine whether 
they were interested if sanitation was financed from the loan or from their own funds. After 
some clarifications on the new computation of water tariff, the WD verbalized its utter 
disappointment with the change in funding for the sanitation component. For the Final 
Report, it was agreed that the sanitation component for QMWD will be deleted from the 
proposal; the Final Report will only cover the water supply component. The IGM (Interim 
General manager) will relay this latest development to the Board Members. 

600. The sanitation component as originally designed (in the DFR) is included in 
Supplementary Appendix F for reference. 
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10. ASSESSMENT OF WATER DISTRICT CAPABILITY 

10.1 GENERAL 

601.  This chapter provides an assessment of the capability of Quezon Metro Water District 
(QMWD), not only in implementing the subproject, but also in managing the system. 

10.2 WATER DISTRICT HISTORY 

602. The QMWD is an integrated system composed of 1 city and 2 neighboring 
municipalities in the Province of Quezon. The Water District was formed on January 20, 1975 
as the Lucena-Pagbilao-Tayabas Water District (LUPATA) through Provincial Board 
Resolution No.19 and was filed with the Secretariat of LWUA in January 29, 1975.  Its 
Conditional Certificate of Conformance No. 017 was obtained from the Local Water Utilities 
Administration (LWUA) on May 16, 1975.  Its water sources, then, included 6 abundant 
springs. 

603. During the early years of the LUPATA Water District, it had around 6,000 services.  
But, with improvement and expansion of its facilities over time, the Water District grew to its 
present size of 37,637 registered connections (May, 2009). It now provides potable water to 
68% of the Lucenahins, 17% of the Tayabasins, and 15% of the Pagbilaoins.  QMWD is now 
the largest water district in Quezon Province and one of only 2 water districts in the Southern 
Tagalog Region which is categorized by LWUA as Very Large.  The other water district is the 
Dasmariñas Water District.  

604. Its first major project (from 1977 to 1983) was the construction of an integrated and 
comprehensive improvement project (Phase 1) with a construction cost amounting to 
PhP48.24M.  This was followed by a joint project (1987 to 1989) with the LWUA called the 
“Operation and Maintenance Assistance Program (OMAP)” to rehabilitate the existing 
distribution system.  This included the replacement and abandonment of all leaking pipes 
and distribution mains, transfer of service connections from the old to the new mainlines, and 
the standardization of the installation of household service connections. 

605. From 1992 to 1997, the Water District implemented Phase II Early Action 
Improvement Project which enabled it to augment the water supply requirements of a larger 
population and allowed it to supply its existing customers on a 24-hour basis. 

606. Then from 1997 to 1998, it completed the 8.86-kilometer main from Tayabas to 
Pagbilao and the distribution lines of Barangays Talao-Talao, Dalahican, Ibabang Dupay, 
and University Site.  Also from 1998 to 2004, it acquired a loan amounting to PhP210M 
under the Japan Bank for International Cooperation (JBIC) 20th Yen Credit Package for the 
Construction of Civil Works Package 2 Water Supply Improvement Projects.  The scope of 
work included the installation of 11.32 kms of transmission and distribution lines, construction 
of chlorination and deep well facilities, 30 fire hydrants, 232 valves and assemblies, 18 
flowmeters, construction of 5 ground reservoirs, 1 elevated tank, 1 break pressure tank, and 
installation of additional 12,000 connections. 

607. From 1998 to Date, the WD implemented the Construction of Civil Works Package 1 
Water Supply Improvement Projects for Tayabas amounting to PhP35M under the JBIC.  
The scope of work includes the construction of chlorination facilities, installation of 19.5 km of 
transmission and distribution mains ranging from 100mm to 350mm diameter, construction of 
a 2,000 m³ reinforced ground reservoir, installation of 3,000 water service connections, 
valves and fire hydrants and other appurtenances, and the construction of a break pressure 
tank.  Work was suspended, however, when the construction contractor abandoned the 
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project due to financial problems.  But the QMWD continued the project in 2007 under a DBP 
loan facility.  

608. On June 24, 2008, QMWD re-financed its outstanding loan to LWUA with the 
Development Bank of the Philippines (DBP) amounting to PhP371,360.681.61 thus allowing 
the WD to reduce its monthly financing requirements and use the savings for other 
operational activities.   

609. The Separation Issue of Tayabas.  The separation issue existed as early as 1992 
when the Tayabas Community Multi-Purpose Cooperative officials and then Mayor Faustino 
Silang pushed for as separate water system for Tayabas. This initiative arose from the fact 
that the main source of water of the QMWD was the May-it Spring and all of the water 
derived from this source supplies Pagbilao and Lucena City. Tayabas is being supplied from 
from 5 other springs, namely: Ibia, Dapdap A, Dapdap B, Lalo Pequeño and Lalo Grande.  
However, all the infrastructure were constructed at the expense of the QMWD so a 
compromise was reached. Starting December 1, 2001, the WD started paying a royalty of 
1% on water derived from Tayabas which supplies Pagbilao and Lucena City.  The water 
rates of Tayabas are also lower than those charged to customers residing at Pagbilao and 
Lucena City. 

10.3 TECHNICAL AND OPERATIONAL FEASIBILITY 

610.  With the resolution of the Tayabas issue, the WD has turned its efforts to expanding 
its coverage in all 3 towns and is looking for additional sources which will be more cost 
effective in serving the expansion areas.   

10.3.1 Debt Servicing 

611. The WD claims that has always been up-to-date in its debt servicing to the 
Development Bank of the Philippines. The financial performance of the WD is discussed in 
more detail in Chapter 11, Financial Aspects. 

10.3.2 Performance Parameters 

612. Table 10.1  summarizes the performance of the WD along certain performance 
parameters. 

613. QMWD is generally well-managed.  Compared to the Industry Average for Very Large 
Water Districts which, for 2007, included 7 water districts, QMWD exceeded the Industry 
Average in terms of Production Efficiency, Collection Effort, Cost Control, and Personnel 
Management.  Profitability, however, suffered as it dropped to a very low figure compared to 
the average Very Large WDs due to reported net losses in some months.  The increase in its 
customer size also leaves much to be desired as QMWD was able to increase its number of 
customers by only 1,697 or barely 5.0% over a period of 4 years.   

614. In 2004, the profile of this WD was brighter as it exceeded the average WD in its 
category in all items except in the Number of Connections.  Compared to the average Very 
Large WD, QMWD is indeed small.     
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Table 10.1: Summary of Performance Parameters - QMWD 

Parameters  2004 2007 

Actual 
Industry 
Average 

(Very Large) 
Actual 

Industry 
Average 

(Very Large) 
NRW 22% 23% 28% 33% 
Ave Collection Period 38 days 44 days 48 days 55 days 
Net Income/Operating 
Revenues 

26.0% 16% 6.34% 17% 

Operating Ratio 69% 76% 68% 71% 
Connections/Staff6 115 173 133 182 
No. of connections 34,566 104,858 34,595 71,068 

 Source: WD Monthly Data Sheet (MDS) & Financial Statements. 
 

10.3.3 “New Technology” Adopted  

615. In its desire to improve operations, the WD has made innovations without LWUA’s 
assistance the most notable of which is the use of of chlorine dioxide powder which not only 
provides additional disinfection and maintains acceptable residual chlorine but is also 
claimed by the WD to remove odor from some of their groundwater sources.  

10.3.4 NRW Reduction Program 

616. The WD has realized that there is a need to reduce its NRW levels and have been 
trying to eliminate illegal connections and repair leaks. Table 10.2  illustrates their activities 
towards this end. 

617. The Water District has a small team involved in leak detection that conducts night-
time sounding using electronic leak location equipment.  In addition, visible leak detection 
surveys are carried out.  Also, within the Customer Service Division, there is a task force 
responsible for detecting illegal connections.  

618. However, accurate recording of NRW is a major concern.  Flow meters are needed for 
all sources of water supply and separate NRW estimates are not available for the City and 
each of the Sub-offices.  Funds are also needed to install District Meters.  

Table 10.2: NRW Reduction Activities - QMWD  

Parameters  2004 2005 2006 2007 2008 
Illegal connections 
Detected 

16 14 4 28 30 

Pipeline Leaks repaired No data No data 2 5 7 
Connection Leaks repaired no data No data 2,713 2,834 3,421 

 Sources:  Quezon Metro Water District. 

10.3.5 Service Coverage 

619. The estimated served population as of December 2008 is estimated at 50% of the 
city/municipal population under the franchise area of the QMWD.  This is a low coverage 
figure considering that the QMWD has been in existence for more than 30 years.  The NRW 
is estimated at 28%; however, this is only approximate as only very few of the sources have 
measuring devices.   

                                                 
6  Includes “Job Order” personnel. 
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10.4 INSTITUTIONAL FEASIBILITY 

10.4.1 Relationship with LGU 

620. The Water District has established good working relationships with all 3 LGUs— 
Lucena City, Pagbilao, and Tayabas.  The General Manager and both his Sub-Office Heads 
in Pagbilao and Tayabas have shown that they are able to acquire the full support of LGU 
officials in operating the system and in dealing with matters requiring sharing of 
responsibilities and costs.   

10.4.2 Relationship with LWUA 

621. QMWD continues to have a strong working relationship with LWUA despite having 
transferred its loan from LWUA to the Development Bank of the Philippines (DBP). Its officers 
and employees continue to show uncompromising support to efforts of the LWUA to improve 
the water supply situation of the people within the franchise area of the Water District.   

10.4.3 Structure and Staff 

622. The organizational structure for the QMWD had been approved by the DBM 
(Department of Budget and Management) and follows the recommended structure for “Big” 
water districts. The officers are qualified and have been with the WD for several years. 

623. The number of plantilla positions approved for the Water District as one belonging to 
the “Very Large” Category is 282.  So far, the WD has filled up 227 positions and has hired 
25 casuals employees.  From time to time, “Job Order” employees are hired but last only as 
long as the need for their services is required. 

10.4.4 Systems 

624. The Water District is managed well. There are daily collection and cash position 
reports and there are regular reconciliation of accounts between the Accounting Department 
and the Cashier.  However, the Accounting Department now sees the need for an accounting 
software. 

625. Daily collection reports are received not only from the Collection Department of the 
WD but also from other collection centers.  Daily collection reports are received from the SM 
Mall via the internet and from the Pagbilao and Tayabas Sub-offices thru a Cassette Disc 
(CD).  

626. There is no need for collectors because customers pay at the WD main office, the SM 
Mall Payment Center at Lucena City, and at the Pagbilao and Tayabas Sub-offices.  LWUA 
installed a billing and collection system in 2005 and all water bills are computer generated.    
There are 15 Meter Readers who manually record meter readings and issue the bills to the 
customers 1 day after the books are read.  The bills are due 5 days after these have been 
issued to the customer.  Abnormal readings are monitored by the investigator.  In all, the WD 
has 74 billing zones.      

627. However, meter readings are written manually which are prone to error especially 
when meters are read under adverse climatic conditions and/or when “catch-up” readings are 
necessary to make up for absences.  Spot billing is being considered but implementation of 
this billing method has not yet been approved. 
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628. All other operational activities i.e. meter replacement, disconnections, new 
connections, etc., are also carried out in-house by the QMWD staff.  All customer 
connections are metered and QMWD has the capability of refurbishing meters with new 
inserts.  But, meters are replaced or re-calibrated only when problems arise.  There is no 
programmed meter replacement yet in place. 

629. One-time late payment penalties of 10% are imposed (which is a standard imposition 
by all water districts) and customers who fail to settle their accounts after 60 days are 
temporarily disconnected, i.e. at the meter or at the vertical.  But, in Lucena City, some 
unpaid accounts have exceeded 3 months before meters are temporarily plugged.  
Ordinarily, customers who have unpaid accounts of more than 2 months are disconnected at 
the mainline. 

630. New water connections are also done in-house. The average service connection fee 
is about PhP,6000.00 which covers the cost of the water meter service connection fee, meter 
maintenance fee, tapping fee, installation fee, materials, labor and supervision costs and 
others  There is no need for an excavation permit for soil or gravel roads but the WD must 
apply for an excavation permit for concrete and asphalt roads, also at the expense of the 
applicant. 

10.5 SUBPROJECT IMPLEMENTATION  

10.5.1 LWUA Proposed Project 

631. Since the WD has been adjudged by LWUA as a capable WD, any project of the 
QMWD will probably be implemented by Administration.  LWUA will manage this subproject 
together with the Construction Division of the WD. The LWUA resident engineer will have a 
supervision role while the Construction Division will handle the day-to-day activities of the 
subproject including hiring of construction inspectors and workers, securing of permits and 
activity scheduling. 

10.5.2 Proposed Set-up for ADB Subproject Implementation 

632. The proposed overall project organization management structure is shown on Figure 
10.1.  

633. A Water District Implementing Unit (WDIU) within QMWD will act as the central 
coordinating body for subproject implementation, and be headed by the Construction Division 
Manager or a senior professional within WD ranks.  

634. The ADB subproject will be tendered to get contractors responsible for both civil 
works7 and materials.  Another implementation scheme would be the design-build scheme.   

635. With contractors, the LWUA will either assign a resident engineer or an account officer 
with the WD Construction Division doing most of the construction supervisory activities.  

                                                 
7  Well drilling works will be tendered separately. 



 

TA No. 7122-PHI: Water District Development Sector Project PPTA – FR Vol. 4 – SPAR: QMWD 

126 

Figure 10.1: Project Management Organization Structure 
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11. FINANCIAL ANALYSIS 

636. The financial analysis is done in three levels: (i) an examination of the historical and 
existing financial performance of the Quezon Metro Water District (QMWD); (ii) an evaluation 
of the feasibility of the proposed subproject under WDSSP; and (iii) an evaluation of the 
financial sustainability taking into account the impact of the proposed subproject to the future 
operation of the QMWD. The analysis presents the results of such evaluation and 
recommends options for cost recovery and financial sustainability. 

11.1 HISTORICAL AND EXISTING FINANCIAL PERFORMANCE (2004-2009) 

637. The approach and methodology used in the assessment includes (i) an analysis of 
historical trends in absolute values as well as in percentages, and (ii) ratio analysis.  The 
study period covers 2004 to 2008 utilizing audited financial reports.  It examines QMWD’s 
financial state through a review of its income statements, balance sheets, cash flow 
statements, and existing loan repayments. Available secondary data such as the monthly 
data sheets were also used as reference for some discussions.   

11.1.1 Revenues and Expenses 

638. Operating Revenues.  The QMWD derives 92% of its revenues from water sales and 
the remaining 8% from other water revenues such as service income, fines and penalties, 
interest income and miscellaneous income.  Average growth rate of revenues for the five 
year period under review is 2% per annum with 2006 having the biggest growth rate at 7 % 
per annum. Table 11.1  shows total revenues generated from operations by QMWD from 
2004 to 2008.   

639. Water Sales are based on water tariff which was adjusted in January 1, 2006 through 
Board Resolution No.05-58 dated October 2005.  The Lucena and Pabilao Water Systems 
have the same minimum tariff rate for the first cu.m of Php 108.00, while the Tayabas Water 
System has a slightly lower tariff rate of Php 102.50. Details of the water tariff are shown in 
Table 11.2. 

Table 11.1 QMWD Operating Revenues, 2004-2008 (Php) 

Year  Operating Revenues  Increase (Decrease)  
2004 171.433.879  
2005 169,828,839 -0.94% 
2006 182,178,538 7.27% 
2007 183,696,468 0.83% 
2008 185,248,041 0.84% 

Average  2.00% 
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Table 11.2 QMWD Water Tariff (Php) 

Lucena City and Pagbilao Water Systems 

Classification 
Minimum 
Charge 

Commodity Charge (Php/cu.m)  
11-20 
cu.m. 

21-30 
cu.m 

31-40 
cu.m 

41-50 
cu.m. 

Domestic/Government 108.00 11.65 12.70 13.95 15.50 
Commercial/Industrial 216.00 23.30 25.40 27.90 31.00 
Bulk/Wholesale 324.00 34.95 38.10 41.85 46.50 

 
Tayabas Water System 

Classification 
Minimum 
Charge 

Commodity Charge (Php/cu.m)  
11-20 
cu.m. 

21-30 
cu.m 

31-40 
cu.m 

41-50 
cu.m. 

Domestic/Government 102.50 10.85 11.85 13.00 14.50 
Commercial/Industrial 205.00 21.70 23.70 26.00 29.00 
Bulk/Wholesale 307.50 32.55 35.55 39.00 43.50 

 
640. Operating Expenses.  The operating expenses (OPEX) increased from Php 127 
million in 2004 to Php 192 million in 2008, or an average annual increase of 11%.  OPEX has 
generally increased resulting to negative profitability from operations for the QMWD in more 
recent years. Table 11.3  presents the QMWD’s operating expenses for the last five years. 

641. OPEX comprises (i) Personal Expenses (PS) (ii) Maintenance and Other Operating 
Expenses (MOOE) and (iii) Interest and Other Debt Service Charges.  Personal Expenses 
includes salaries and wages, bonuses and allowances, additional compensation and 
benefits, clothing allowances and contributions to various government agencies.  Personal 
Expenses share an average of 32% of the total OPEX and gradually declining at an average 
rate of 2% per year from 2004 to 2008. 

642. The MOOE which includes other services, utilities, supplies, materials, bad debts and 
depreciation, constituted the largest portion of the total operating expenses.  On the average 
from 2004 to 2008, MOOE shared almost 53% of the total expenses.  It reached its highest in 
the year 2008, figuring at Php 108 million.  This is primarily due to significant increases in 
depreciation charges and other maintenance expenses.  

643. Interest and other financing charges registered at 15% of the total operating 
expenses, with significant increases in 2006, 2007 and 2008.  Financial expenses is four 
times higher in more recent years as compared to prior years’, that is, from Php 9.5 million in 
2004 to Php 37.7 million in 2008. 

644. For 2009, expenses are expected to increase by 6% due to debt servicing and 
increased personnel services. 

Table 11.3 QMWD Operating Expenses (Php’000) 

Expenses  2004 2005 2006 2007 2008 

Personnel Services 51,066 48,193 49,673 48,857 46,603 

MOOE 67,016 76,935 78.485 75,886 108,431 

Financial Charges 9,527 8,884 21,010 47,439 37,723 

Total OPEX 127,608 134,012 149,168 172,182 192,757 
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645. Net Operating Revenues.  The QMWD profitability showed a declining trend from 
2004 to 2008.  From a net income of Php 43 million in 2004, the water district posted a net 
loss of Php 7.5 million in 2008. This was mainly due to the substantial increase on interest on 
long-term debt from Php 8.8 million in 2005 to Php 47 million and Php 37 million in 2007 and 
2008, respectively. 

646. The operating ratio, which is the ratio of OPEX to revenues, averaged at 87%, leaving 
an average net profit margin of about 13%. Table 11.4  shows the trend of OPEX for the past 
five years. 

647. Table 11.5  presents the results of the QMWD operations showing the operating 
revenues and operating expenses for the years 2004 to 2008. 

Table 11.4 QMWD Net Income (Php’000), 2004-2008 

Year Operating Revenues  % Operating 
Expenses 

% Net Income  % 

2004 171,434 100% 127,608 74% 43,826 26% 

2005 169,829 100% 134,012 79% 35,817 21% 

2006 182,179 100% 149,168 82% 33,011 18% 

2007 183,696 100% 172,182 94% 11,515 6% 

2008 185,248 100% 192,757 104% -7,509 -4% 

Average    87%  13% 

 

Table 11.5 Income Statement 2004-2008 (Php) - QMWD 

2004 2005 2006 2007 2008
Operating Revenues

Water Sales 158,016,401.50 157,147,179.07 165,530,795.41 170,447,421.47 171,342,017.35
Other Operating Revenues 13,417,477.66 12,681,659.99 16,647,742.16 13,249,046.36 13,906,023.51
       Total Operating Revenues 171,433,879.16 169,828,839.06 182,178,537.57 183,696,467.83 185,248,040.86

Operating and Maintenance Expenses
Payroll 51,065,952.27 48,193,029.13 49,672,765.77 48,857,180.73 46,603,040.69
Power Cost 4,638,524.23 11,938,249.78 13,368,358.83 11,187,745.19 13,908,729.90
Chemicals 1,662,494.00 2,192,105.00 2,915,022.00 1,577,768.30 2,783,074.05
Maintenance 20,026,978.76 21,854,438.51 18,638,136.45 17,146,160.34 15,843,833.56
Other O&M 32,847,770.50 33,306,850.70 34,440,601.61 36,339,049.09 59,762,677.29
Franchise Tax
Bad Debts 962,301.90 0.00 0.00 0.00 0.00
Depreciation 6,877,431.41 7,643,318.76 9,123,245.80 9,635,102.98 16,132,762.08
        Total Operating Expenses 118,081,453.07 125,127,991.88 128,158,130.46 124,743,006.63 155,034,117.57

Net Operating Income 53,352,426.09 44,700,847.18 54,020,407.11 58,953,461.20 30,213,923.29
Less:   Interest Expense (9,526,677.98) (8,883,734.91) (21,009,881.17) (47,438,573.44) (37,723,057.35)
Net Income 43,825,748.11 35,817,112.27 33,010,525.94 11,514,887.76 -7,509,134.06

 

11.1.2 Cash Flow 

648. The QMWD cash flow comes from (1) operating activities, (ii) investing activities, and 
(iii) financing activities.  Cash flow from operating activities includes receipts from water sales 
and other operating income while disbursements include payment of operating expenses 
including salaries and remittances to government agencies. Cash inflow from investing 
activities includes interest income from investments and bank deposits while cash outflow 
pertains to additions and improvement of property, plant and equipment. Cash flow from 
financing activities is composed of loan proceeds and debt servicing. 
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649. The QMWD operations for the last four years resulted in positive cash position, with 
significant increases in 2007 and 2008, due to proceeds from loan amounting to Php 80 
million.  The collections from water sales and miscellaneous income have been relatively 
stable and showed an average increase of 4% towards the end of 2008. Cash was generally 
expended for debt servicing and interest charges which covers roughly 25% of total 
disbursements.  As of December 2008, net cash balance is at Php 23million.  

650. Table 11.6  presents the QMWD cash flow statement from 2005 to 2008.  Cash flow 
statement for 2004 was not available since the water district still needs to reconstruct the 
balances.  

Table 11.6: Cash Flow Statements, 2005-2008 (Php) - QMWD 

2005 2006 2007 2008
Sources of Cash

Collection of Revenues - CY 157,775,665 168,408,330 174,129,038 178,115,144
Other Receipts 32,426,665 23,983,595 22,386,152 21,826,755
Proceeds of Loan 0 0 34,408,299 35,730,000
   Total Sources of Cash 190,202,330 192,391,925 230,923,490 235,671,899

Uses of Cash
 Project Investment 29,774,783 25,633,602 6,359,587 5,632,726
 Other Capex/Payables 40,236,492 28,005,788 32,685,161 28,011,170
 Debt Service of Existing Loans 6,140,092 9,055,456 12,114,566 12,723,283
 Commitment Charges/interest 29,187,818 21,012,794 47,237,832 43,344,589
   Total Debt Service 35,327,910 30,068,250 59,352,398 56,067,871
 O & M Expenses and Working Capital 83,772,748 105,980,000 116,205,285 134,899,127
 Franchise Tax 0 1,879,678 3,375,448 3,379,096
  Total Uses of Cash 189,111,933 191,567,318 217,977,880 227,989,991
Increase(Decrease) in Cash 1,090,397 824,607 12,945,610 7,681,908
Add: Cash Balance, Beg. 782,402 1,872,799 2,697,407 15,643,016
Cash Balance, End. 1,872,799 2,697,407 15,643,016 23,324,924

 

11.1.3 Outstanding Obligations 

651. QMWD obligations are composed mainly of interest and principal payment of loans to 
DBP.  All LWUA loans were refinanced by DBP with a total take out of Php 371 million, 
commencing December 2007, payable in 15 years, at 9% interest rate.  The expected annual 
debt servicing is at Php 56 million comprising of principal amortization of Php 24.25 million 
and interest charges of Php 31.7 million. This DBP loan includes also a gross receipts tax 
(GRT) on interest of 1% for the first ten years and 5% for the remaining 5 years.  Aside from 
this, the WD is required to maintain an average daily balance on its deposits, otherwise an 
additional 1% service fee is added to loan amortization. 

11.1.4 Assets 

652. The QMWD total assets is composed of 90% fixed assets and 10% current assets 
(Table 11.7) .  Cash and accounts receivables are about 70% of current assets or 7% of total 
assets. While the remaining 30% accounts for inventories, investments and other current 
assets. 
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Table 11.7: Assets, 2004-2008 (Php) - QMWD 

ASSETS 2004 2005 2006 2007 2008
Fixed Assets
  Fixed Assets in Operation 311,348,998.80 336,952,363.66 344,531,896.38 633,054,875.58 633,357,774.93
  Less: Accum. Depreciation 54,848,333.19 62,301,217.96 71,424,463.76 81,059,566.74 94,258,450.73
  Net Fixed Assets in Operation 256,500,665.61 274,651,145.70 273,107,432.62 551,995,308.84 539,099,324.20
  Add:  Work-in-Progress 337,352,633.04 447,412,014.31 490,864,317.56 230,385,989.36 247,511,646.39
      Total Fixed Assets 593,853,298.65 722,063,160.01 763,971,750.18 782,381,298.20 786,610,970.59
Current Assets
  Cash 794,402.33 1,886,299.46 2,709,406.51 15,658,382.82 34,655,514.25
  Accounts Receivable 22,124,457.24 24,498,890.19 26,467,215.57 27,868,899.65 25,630,629.19
  Inventory 18,488,299.46 14,683,400.49 17,370,264.09 12,434,000.22 12,869,317.02
  Investments 21,903,339.86 14,652,211.42 10,661,506.25 11,290,066.97 1,690,600.00
  Other Current Assets 4,313,781.87 4,026,519.07 4,472,214.25 5,754,214.25 8,929,503.09
Total Current Assets 67,624,280.76 59,747,320.63 61,680,606.67 73,005,563.91 83,775,563.55
  Reserves
TOTAL ASSETS 661,477,579.41 781,810,480.64 825,652,356.85 855,386,862.11 870,386,534.14

 

11.1.5 Accounts Receivable 

653. As of December,2008, Accounts Receivable (AR) from Water Sales is at Php 27.9 
million, 69% of which or Php 19 million is for Lucena City, 22% or Php 6 million is for 
Tayabas and the remaining 9% or Php 2.6 million is for Pagbilao (Table 11.8) .  Based on the 
aging of accounts receivable prepared by the QMWD, 69% of its accounts are past due and 
majority of the collectibles are over three months past due.   

654. These ARs are further classified into receivables from active and inactive accounts 
(Table 11.9) .  Those consumers with outstanding balances who are presently connected with 
the water district are considered under active accounts, while those with outstanding 
balances who are no longer connected to the water system fall under inactive accounts. As 
of December 31, 2008, 55% of the collectibles are from active accounts and 45% are from 
inactive accounts. 

Table 11.8:  Aging of Accounts Receivables by Area (as of December 2008) - QMWD 

Days Lucena  Pagbilao  Tayabas  Total  % 
Current  1.278,580     1,278,580     5% 
1   – 30 days  4,223,236 1,443,486 1,706,612   7,373,334   26% 
31 – 60 days  1,938,031    393,014     822,641   3,153,686   11% 
61 - 90 days  1,019,053      86,162     383,560   1,488,775     5% 
Over 90 days 10,752,144     720,831 3,140,364 14,613,339   52% 
Total 19,211,044 2,643,493 6,053,177 27,907,714 100% 

% 69% 9% 22% 100%  
 

Table 11.9:  Aging of Accounts Receivables by Type (as of December 2008) - QMWD 

Days Active  Inactive  Total  % 
Current   1,276,700          1,880   1,278,580     5% 
1   – 30 days   6,477,536      895,798   7,373,334   26% 
31 – 60 days   2,685,254      468,432   3,153,686   11% 
61 - 90 days   1,228,659      260,116   1,488,775     5% 
Over 90 days   3,647,280 10,966,059 14,613,339   52% 
Total 15,315,429 12,592,285 27,907,714 100% 

% 55% 45% 100%  
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11.1.6 Liabilities 

655. As of December 31, 2008, total current liabilities are around Php 43 million or 
approximately 5% of the total liabilities and equity. Long-term loans payable is at 47% while 
equity represents 48%. The percentage of total debt to total equity is at 110%.  Table 11.10  
presents the composition of QMWD liabilities and equity accounts from 2004 to 2008. 

Table 11.10: Liabilities and Equity, 2004-2008 (Php) - QMWD 

LIABILITIES AND EQUITY 2004 2005 2006 2007 2008
Current Liabilities

  Accounts Payable 17,118,083.89 37,547,462.97 42,184,021.88 24,170,974.21 18,613,159.21
  Customers' Deposits 11,066,314.70 12,383,457.70 13,634,252.25 14,968,832.68 15,765,569.41
  Current Maturities 14,805,750.00 14,805,750.00 14,805,750.00 14,805,750.00 0.00
  Deferred Credits 9,584,816.93 9,584,816.93 9,585,316.93 9,585,316.93 9,585,316.93
   Total Current Liabilities 52,574,965.52 74,321,487.60 80,209,341.06 63,530,873.82 43,964,045.55

Long-Term Debts (LTD)
  Loans Payable 294,134,795.96 339,577,189.52 345,077,862.27 367,263,263.03 412,397,443.93

Equity
  WD Contribution
  Other Paid-in Capital 7,215,560.00 7,215,560.00 7,215,560.00 15,868,987.91 15,868,987.91
  Retained Earnings 307,552,257.93 360,696,243.52 393,149,593.52 408,723,737.35 398,156,056.75
    Total Equity 314,767,817.93 367,911,803.52 400,365,153.52 424,592,725.26 414,025,044.66

TOTAL LIABILITIES AND EQUITY 661,477,579.41 781,810,480.64 825,652,356.85 855,386,862.11 870,386,534.14

 

11.1.7 Financial Ratios 

656. The four key financial indicators that are being considered by LWUA are the current 
ratio, net operating ratio, debt-equity ratio, and debt service coverage ratio.   As presented in 
Table 11.11 , QMWD substantially improved its liquidity position towards 2008 posting a 
current ratio of 1.87:1.   This means that the water district has enough resources to cover for 
its currently maturing obligations.  

657. The net profit ratios for the past five years indicated a fluctuating trend, starting with 
31% in 2004 but decreasing to 16% in 2008.  Similarly, with the rising trend of cost of debt-
servicing and maintaining the same revenue base, the debt service coverage ratio showed a 
declining pattern from a high 1.8 in 2006 to a low of 0.99 and 0.54 in 2007 and 2008, 
respectively.  The continued rise in operational costs, particularly debt servicing, has resulted 
to net losses in recent years.  

658. Despite the negative profitability, the QMWD showed a very strong cash position 
which is mainly attributable to high collection efficiency rate, posting an average of 93% for 
the last five years. 

Table 11.11: QMWD Financial Ratios, 2004-2008 

2004 2005 2006 2007 2008

Current Ratios 0.87 0.61 0.64 0.97 1.87

LTD to Equity 0.93 0.92 0.86 0.86 1.00

Net Profit Ratio 31% 26% 30% 32% 16%

Debt Service Coverage 1.27 1.80 0.99 0.54

Collection Efficiency 92% 93% 91% 93% 94%  
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11.2 FINANCIAL FEASIBILITY 

11.2.1 Introduction 

659. This section presents an evaluation of the financial viability of implementing the 
proposed improvements for the water supply and sanitation system of Quezon Metro Water 
District (QMWD) under the Water District Development Sector Project.   

660. Following ADB and LWUA guidelines8, four basic indicators for the financial viability of 
a water supply and sanitation project have been identified. These are the following: 

• Financial Internal Rate of Return (FIRR). It is the discount rate at which the net 
revenues generated by the project are equal to zero.  A project is considered 
financially viable if the computed FIRR is at least equal to the weighted average cost 
of capital (WACC) that is used in financing the development of the proposed water 
supply subproject.  

• Debt Service Coverage Ratio (DSCR). It measures the solvency of the water district 
and shows how many times debt service for a given period is covered by operations. 
DSCR should at least be 1.3 starting project full operational stage. 

• Annual cash balance. Projected annual cash balances should show positive ending 
position all throughout project operation. Projected annual financial statements are 
prepared to demonstrate financial implication of the proposed subproject to the yearly 
financial position of the water district. 

• Tariff affordability. Minimum residential water charge should not be more than 5% of 
the average monthly income of the low income group. 

11.2.2 Cost Analysis 

661. The water supply component aims to provide improved and effective water supply 
service to the consumers of QMWD up to the year 2025 and beyond. This plan involves 
development of new source facilities, provision for pumping station with disinfecting facilities, 
installation of new transmission and distribution lines for existing and extension areas, 
construction of new storage reservoir, NRW reduction, fire protection facilities, provision of 
new service connections and necessary appurtenances.   

662. The basic development (investment) cost of the proposed subproject and the 
operating and maintenance costs are prepared on an annual basis for the purpose of the 
financial analysis. These costs are estimated in 2009 prices. Increases in costs due to 
inflation are covered through a provision for price contingencies for the capital costs and 
relevant inflation factor for each of the O & M cost items.  

663. Development Costs.  The total development cost for the subproject is approximately 
Php432 million. This is based on the costs presented in Chapters 8 and 9 with additional 
price contingencies to allow for the timing of implementation, both for local and foreign cost 
components.   

664. The project is scheduled to start implementation by the second half of year 2011 and 
is targeted to be completed by the end of 2013, such that operation of the project will be by 
2014.  Acquisition of land required for the project and conduct of detailed engineering design, 
however, have to be done in 2011 prior to construction works.   

                                                 
8 ADB, Financial Management and Analysis of Projects (2005) and LWUA, Project Operations Manual (2008). 
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665. Table 11.12  presents a summary of the development cost for both water supply 
(excluding interest during construction).  

Table 11.12: Total Development Cost (in PhP’000) – QMWD 

Civil Works Equipment Land
1 Source Development

a. Well Drilling/Development ls 1 23,460,000 23,460.0        -                -                7,038.0          16,422.0        23,460.0        
b. Surface Water / River Intake lot 0 0 -                -                -                -                -                -                
c. Spring Intake & Sump Improvement lot 0 0 -                -                -                -                -                -                

Sub-Total 23,460.0        -                -                7,038.0          16,422.0        23,460.0        
2 Pumping Station

a. Pump House including pipings, ls 1 6,405,900 5,509.1          896.8             -                1,537.4          4,868.5          6,405.9          
production meters, valves, 
hypochlorinators, etc

b. Electro-mechanical Equipment ls 1 20,529,160 5,132.3          15,396.8        -                13,959.8        6,569.3          20,529.1        
including controls & accessories,
riser pipes, transformers, power
line extension, etc.

c. Gen-set set 3 762,050 228.6             2,057.5          -                1,623.2          662.9             2,286.1          
Sub-Total 10,870.0        18,351.1        -                17,120.4        12,100.7        29,221.1        

3 Transmission Facilities ls 1 202,595,290 182,335.8      20,259.5        -                81,038.1        121,557.2      202,595.3      
4 Storage Facilities ls 1 24,437,500 23,215.8        1,222.0          -                4,643.2          19,794.6        24,437.8        
5 Service Connections no 2,616 1,950 3,060.6          2,040.5          -                1,632.4          3,468.7          5,101.1          
6 Fire Protection Facilities no 1 1,083,480 541.8             541.8             -                379.3             704.3             1,083.6          
7 Pressure Reducing Valves ls 1 4,572,350 640.1             3,932.2          -                2,743.4          1,828.9          4,572.3          
8 NRW Reduction ls 1 21,027,021 12,616.1        8,410.9          -                6,728.7          14,298.3        21,027.0        
9 Stored Materials ls 1 4,357,000 2,178.6          2,178.6          -                2,396.5          1,960.7          4,357.2          

10 Resettlement Cost ls 1 4,082,650 -                4,082.7          -                4,082.7          4,082.7          
11 Land Acquisition sqm 1,600 2,000 -                3,200.0          -                3,200.0          3,200.0          

SUB-TOTAL 258,918.8      56,936.6        7,282.7          123,720.0      199,418.1      323,138.1      
DETAILED ENGINEERING DESIGN 20,846.4        -                -                6,253.9          14,592.5        20,846.4        
CONSTRUCTION SUPERVISION 13,897.7        -                -                1,389.8          12,507.9        13,897.7        
PHYSICAL CONTINGENCIES -                -                -                6,070.5          25,879.2        31,949.6        
PRICE CONTINGENCIES 31,810.2        6,167.5          788.9             3,466.5          38,761.0        42,227.5        
TOTAL (Water Supply) 325,473.1      63,104.1        8,071.6          140,900.7      291,158.6      432,059.3      

Component FEC Local Total
Sub-Total

Unit Quantity Unit Cost

 
 
666. Financing Scheme.   The subproject will be financed through relending by LWUA for 
the water supply component and grant funds for the sanitation component.  ADB loan will 
finance Php466 million of the water supply (including interest during construction) while 
Php92 million will be provided as grant.  The WD will finance the cost of land acquisition and 
taxes for both components. The financing plan is shown in Table 11.13 . 
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Table 11.13: Financing Plan (in PhP’000) – QMWD 

2011 2012 2013 2014 TOTAL

FUND APPLICATION

     Basic Construction Cost 9,558        106,075    200,222    -               315,855

     Land Acquisition/Resettlement 7,283        -               -               -               7,283

     Detailed Engineering Design 20,846      -               -               -               20,846

     Physical Contingency 1,320        10,607      20,022      -               31,950

     Price Contingency 2,619        11,035      28,573      -               42,227

     Supervision 421           4,667        8,810        -               13,898

     Interest During Construction 1,783        12,390      33,233      42,298      89,704      

    Sub-Total 43,830      144,775    290,860    42,298      521,763

FUND SOURCE

     WD Equity 5,660 17,822 34,682 0 58,164      

     Grant -               -               -               -               -               

     Others (LGU) -               -               -               -               -               

     Sub-Loan 38,170      126,953    256,178    42,298      463,599    

          ADB Sub-Loan 38,170      126,953    256,178    42,298      463,599    

          LWUA Sub-Loan -               -               -               -               

    Sub-Total 43,830      144,775    290,860    42,298      521,763     
 
 

667. Operating and Maintenance Costs.  For the computation of subproject viability, 
incremental costs as a result of the subproject are used in the evaluation.  Projections for 
both the “without project” and “with project” situation are done. 

668. Without the Project O&M.  Projected operating and maintenance costs without the 
project are based on actual O&M costs of the Water District as presented in their revenue 
and expense statements for the years 2004 to 2008. It is assumed that there will be very 
minimal increases in connections hence there will be no increases in the number of 
personnel, power and chemicals.  The maintenance cost of facilities and other O & M costs 
will, however, increase by 5% per year due to natural wear and tear of the facilities. 

669. With the Project O&M.  Operating and maintenance costs include: 1) salaries and 
wages of the WD personnel who will be assigned to manage the daily operation of the 
project; 2) power and fuel; 3) chemicals for the treatment of water; 4) maintenance cost for 
the facilities; and 5) other operating and maintenance items. The costs are presented in 
Chapter 8 and are expressed in constant 2009 prices. These costs are then adjusted to 
current prices by using the following escalation factors: 5% for personnel services; 10% for 
power/fuel costs; 10% for chemical costs; 7% for maintenance and 7% for other O & M costs.  

670. Other Costs.  Depreciation Cost. Depreciation cost is considered a non-cash 
expense; however, for purposes of estimating the net income of the Water District, it is 
considered as an expense in the Income Statement.  Annual depreciation costs for the new 
facilities are calculated using the straight-line method based on the service life of each 
specific facility. The calculated total annual depreciation cost for the new facilities is 
estimated at PhP8.644 million annually. For the existing facilities, the depreciation expense 
of PhP16.13 million, as reflected in the Water District’s 2008 Income Statement, is assumed 
as the annual depreciation expense.  
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671. Debt Service.  Annual debt service for the Project is also included in the financial 
income statements and is estimated based on preliminary discussions with LWUA Project 
Office. The lending terms for the purpose of this study are as follow: 

• Maturity period of 30 years (including grace period); 
• Grace period on principal payment of 3.5 years (construction period plus 1 year after 

project completion); 
• Capitalized interest during grace period; 
• Fixed interest rate of 9.8% per annum; and 
• Semestral payment computed at equal amortization. 
• Foreign exchange risk to be borne by the WD. 

672. Based on the above loan terms and conditions, annual amortizations will be in the 
amount of PhP47.037 million and will be paid during the period 2015 to 2041. 

673.  The Water District also has existing loans and these are included in the analysis.  
The debt service schedule for both existing and project loan are shown in Appendix 11.2 . 

11.2.3 Revenue Forecasts 

674. Water Revenue is estimated for each of the three types of connections: residential, 
commercial and institutional. Estimates of annual water revenues are based on the total 
billed water for the year and the corresponding tariffs for the same year. 

675. Water Tariff.   Without the Project.  Quezon Metro Water District has not increased the 
water tariff since 2006.  However, it is assumed that even if there is no project, the water 
tariff will have to be increased in the future to cover increases in its operational expenses.  
For purposes of the projection, it is assumed that water tariffs will increase by 10% every two 
years in the future. 

676. With the Project. A 31% increase in 2014, immediately after completion of 
construction works, is necessary for the water district to gain sufficient funds to meet its 
existing operations and obligations.  From 2016 onwards, it is proposed that water tariff will 
have to be increased by 10% every two years.The proposed tariff schedule for the three 
types of connections for 2014 is presented in Table 11.14 .  The proposed increases in the 
tariff are less than 60% of the previous tariff and not more than 5% of the family income of 
the low income group, which are both in accordance with LWUA’s requirements. 

Table 11.14:  Proposed Tariff Schedule, 2014 - QMWD 

 Residential Commercial Institutional 

  Minimum Charge 141.00 283.00 141.00 

  11 - 20 cu.m. 15.30 30.50 15.30 

  21 - 30 cu.m. 16.60 33.30 16.60 

  31 - 40 cu.m. 18.30 36.50 18.30 

  Above 40 cu.m.  19.00 38.00 19.00 
 
677. Revenue Water.   Without the Project. As mentioned earlier, since the existing 
facilities are already nearing its maximum operating capacities, it is assumed that there will 
be no further additional connections after 2013 so that the volume of revenue water will 
remain constant from year 2013 onwards.  Any increase in projected revenue is then due to 
assumed increase in water tariff as discussed earlier.  
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678. With the Project. Revenue water used in the evaluation is based on the results of the 
projection of water demand as presented in Chapter 5.  According to the recommendations 
of the technical study, the proposed improvements in the water supply system of Quezon 
Metro Water District can provide the water requirements of the projected beneficiaries up to 
year 2025.  Revenue water is therefore assumed to increase up to year 2025 and revenue 
water from 2025 onwards is assumed to remain constant at the 2025 level.  

679. Other Parameters and Assumptions.  Other assumptions and parameters used in 
the projection of revenues are given in Table 11.15 . 

Table 11.15: Other Parameters and Assumptions - QMWD 

Reserve Funds  3% of total revenues, increasing to 5% in year 2015 onwards 

Accounts Receivable 5% of preceeding year's total revenues 

Inventories 2 months of chemical supplies and maintenance 

Bad Debt Expense is 1% of total revenues 

Other Revenues  10% of gross water sales based on actual 

Franchise Tax 2% of total operating revenues 

Collection Efficiency 94% based on historical performance  

11.2.4 Project Viability 

680. Financial Internal Rate of Return (FIRR).  One of the more accepted financial 
viability indicators for government projects is the financial internal rate of return. A subproject 
is considered financially viable if the resulting FIRR of the proposed subproject is higher than 
the weighted average cost of capital (WACC) that was used in financing the subproject. An 
FIRR higher than the WACC implies that the incremental net revenues generated by the 
project will be enough to recover the implementation and operating costs.  

681. On the basis of the financing mix and the loan interest of 9.8% and the assumed cost 
of equity of 12.0% (the estimated opportunity cost of capital), the WACC is 7.04%. Table 
11.16 shows the computation of the WACC.  

Table 11.16: Weighted Cost of Capital – QMWD 

ADB Loan WD Equity
A. Amount (Php'000) 373,895         58,164             432,059            
B. Weighing 86.54% 13.46% 100.00%
C. Nominal cost 9.80% 12.00%
D. Tax Rate 0.00% 0.00%
E. Tax-adjusted nominal cost 9.80% 12.00%
F. Inflation rate 1.90% 9.30%
G. Real cost 7.75% 2.47%
H. Weighted component of WACC 6.71% 0.33% 7.04%

Weighted Average Cost of Capital (Real) 7.04%

Financing Component

 
 
682. Sensitivity analyses are likewise conducted to determine the effects of adverse 
changes on a project such as delay in operation, revenues not realized as expected or 
increase in capital and O & M costs. The scenarios evaluated and the summary results of the 
analyses are presented in Table 11.17  with details shown in Appendix 11.2 .  The results 
show that the subproject is viable under the five scenarios evaluated. 
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Table 11.17:  Summary Result of FIRR - QMWD 

Scenario FIRR NPV (Php’000) 

Base Case 17.86% 542,938 

1-Year Delay in Operation 15.81% 473,421 

Capital cost plus 10% 16.53% 508,706 

O & M costs plus 10% 17.06% 487,787 

Revenues less 10% 15.55% 399,901 

All costs +10%, Revenues -10%  13.60% 314,842 
 
683. Affordability of Water Rates.  Projected annual financial statements are prepared to 
demonstrate financial implication of the proposed subproject to the yearly financial position of 
the Water District. 

684. A major consideration in the development of the tariff schedule is the ability of target 
beneficiaries to pay for their monthly water bill. It is a standing policy of LWUA that the 
minimum charge for residential connections should not exceed 5% of the family income of 
the low income group among families connected to the system. 

685. For this study, classification of households according to socio-economic status was 
done using the 2007 per capita thresholds such that those that fall below the poverty 
threshold are categorized as poor and conversely, those above the threshold level are 
considered non-poor.  Different threshold levels are used corresponding to the geographic 
location of the study area.  The 2007 income level is then adjusted to 2014 levels by 
assuming an annual increase of 5% per annum.  

686. For Quezon, the estimated monthly income for 2014 is Php10,383.  Using the 
affordability criteria, the minimum monthly bill (minimum charge) of Php141.00 when the 
project starts to operate in 2014 is only 1.36% of the estimated monthly income of poor 
families.  In all subsequent years the minimum monthly bill is less than 5% of the estimated 
monthly income.  Hence the proposed level of water tariff is deemed affordable to the low 
income or poor families. 

11.3 IMPACT OF THE PROPOSED SUBPROJECTS ON THE WD’S FUTURE 
FINANCIAL OPERATIONS 

687. Projected Income Statement for the period 2009 to 2041 are developed and shown in 
details in Appendix 11.5 .  The projections show that the Water District will generate net 
income for all years of the projection period except for 2009 which is affected by its 2008 
operations when it also incurred a negative net income.  

688. Cash Flow Statements are also developed for the same period.  It must be noted that 
analysis shows that the WD’s cash position for the years 2009, 2012, 2013 and 2015 are 
negative.  However, the beginning cash balances will be sufficient to cover the decreases in 
cash position for those particular years.  For the other years, the statements show that 
annual cash inflows will be sufficient to cover all annual cash outflows of the Water District.  
The projected cash flow statements are also shown in Appendix 11.6 . 

689.  Projected Balance Sheet for the study period showing the Water District’s projected 
assets as against liabilities and equity is presented in Appendix 11.7 .  Further, selected 
financial ratios are computed to provide an indication of the Water District’s future financial 
performance. 



 

TA No. 7122-PHI: Water District Development Sector Project PPTA – FR Vol. 4 – SPAR: QMWD 

139 

� Current Ratio is above 2.0 from 2011 onwards which means that the liquidity of 
the Water District is satisfactory;  

� Debt Equity Ratio shows that the capital structure consists mostly of loan 
financing;  

� Net Profit Ratio of above 0.08 shows that the current operation is profitable and 
shows significant improvement in the later years; and the  

� Water District is solvent with Debt Service Coverage Ratio higher than the 
standard 1.3 for all years. 

690. Annual ratios from 2009 to 2040 are shown in the following table and in Appendix 
11.8. 

Table 11.18:  Summary of Financial Ratios – QMWD 

2009 2010 2011 2012 2013 2014 2015 2020 2025 2030 2035 2040

Current Ratio 1.39           1.94           2.19           2.10           1.94           2.76           2.67           3.98             8.16             9.15             8.61             5.46             

Debt to Equity Ratio 0.93           0.82           0.81           1.01           1.40           1.25           1.22           0.66             0.46             0.36             0.26             0.20             

Net Profit Ratio -1% 14% 12% 6% 11% 20% 1% 14% 1% 9% 3% 0%

Debt Service Coverage Ratio 0.97           1.76           1.63           1.47           1.89           2.74           1.26           1.95             1.73             3.98             2.38             1.06              
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12. ECONOMIC ANALYSIS 

12.1 OVERALL APPROACH TO ECONOMIC ANALYSIS 

691. This section of the Report presents the results of the economic evaluation of the 
proposed investments for water supply that were described in detail in the preceding 
chapters. The economic feasibility results were derived following the procedures described in 
Appendix 12 , using data and assumptions that are summarized in the appendix as well.  

692. The economic analysis was undertaken in accordance with the principles and 
procedures set out in the ADB Handbook for the Economic Analysis of Water Supply 
Projects (1999) and related ADB guidelines9 as well as LWUA’s Project Operations Manual 
(2008). The period of analysis extends over 25 years from the start of Project implementation 
in 2011 up until 2035. Costs and benefits were quantified at September 2009 prices and 
were converted to their economic cost equivalents using shadow prices. Both costs and 
benefits were treated as increments to a situation “without project”. 

693. The economic viability of the subproject was determined by computing the economic 
internal rate of return (EIRR) and comparing the result with the economic opportunity cost of 
capital (EOCC) of 15%10. An EIRR exceeding the assumed EOCC indicates that the 
subproject is economically viable. The viability of the investments was then tested for 
changes in key variables such as capital costs, O&M costs, resource cost savings and 
incremental consumption through sensitivity analysis. Benefit distribution and poverty impact 
analysis was also undertaken to determine how much of the net economic benefits resulting 
from the investments will directly benefit the poor in the area. 

12.2 ECONOMIC RATIONALE 

694. The proposed investments for Metro Quezon are a component of the larger Water 
District Development Sector Project (WDDSP) which aims to improve population’s access to 
piped water supply in four other areas that are being served by the Metro La Union WD, 
Legazpi City WD, Leyte Metro WD, and the City of Koronadal WD.11 The project would form 
part of the Government’s overall development plan for the water supply sector which also 
aims to achieve the targets set under the Millennium Development Goals (MDG).12   

695. The Quezon Metro Water District (QMWD), which now operates and maintains the 
existing piped water supply system, will also operate and manage the new investments. 
Direct involvement of the Government in the provision of improved water supply stems from 
the lack of participation of the private and non-government sectors in its development. The 
lack of investments for improving the existing services in the area, given a rapidly increasing 
population, will continue to deprive an increasing number of people of this essential service 
which could have long-term impact on their health and well-being. Government’s involvement 
in this Project will address this market failure through the exercise of its basic functions of (i) 
allocating resources for the provision of basic needs, and (ii) distributing resources to effect 

                                                 
9 Include the Guidelines for the Economic Analysis of Projects (1997) and the Framework for the Economic and 
Financial Appraisal of Urban Development Projects (1994). 
10 The hurdle rate for water supply investments is prescribed under NEDA-ICC guidelines for project evaluation 
which also provides shadow prices for foreign exchange (SER), wage rate for unskilled (SWR) and other non-
tradable components of investment costs.  
11 In a separate batch of participating cities/towns, WDDSP will also cover Cabuyao (Laguna) WD, Laguna WD, 
Camarines Norte WD, Sorsogon WD and possibly a second phase for Metro Leyte focused on new source/s 
development, in addition to the five pilot WDs. 
12 MDG goals refer to reducing extreme poverty and hunger (Goal 1), reducing child mortality (Goal 4), combating 
major diseases (Goal 6), and improving access to improved water supply and basic sanitation services (Goal 7).  
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equity where market and private decisions (or lack of it) have not resulted in efficient 
allocation and service provision especially to the poor.  

12.3 BEFORE- AND AFTER-PROJECT SITUATIONS 

696. At present, about 80% of the estimated 256,531 service area population 
(approximately 42,755 households) have access to piped water supply. The remaining 
population depends on shallow wells, deep wells, water vendors, and others sources. 
Existing production capacity is 45,274m3/day. 

697. About 45% of the existing non-connected households, however, have expressed 
interest to connect to QMWD’s piped water supply system and are willing to pay 
Php292/month, or Php12.4/m3, for water.  

698. Based on the proposed investments, the number of new connections, volume of 
production, and service coverage are projected as shown In Table 12.1 . 

699. After completion of the investments in 2013 and up until 2025, total supply will 
increase to 86,745m3/day from the current level of 45,274m3/day. The additional supply 
capacity will enable some 20,723 households to directly connect to the system and another 
320 households who are mostly poor to access public faucets, directly benefiting an 
estimated 128,356 people. In addition, some 1,146 non-domestic users, consisting mostly of 
commercial establishments, will also gain access to the expanded piped network. Service 
coverage will increase from the current level of 80% to about 94% by 2025. 

Table 12.1: Before- and After-Project Situations, Water Supply: 2009, 2015, 
2020 & 2025 

 2009 2015 2020 2025 
Service area population 256,531 318,236 357,626 386,932 

Projected water demand (m3/day) 32,647 43,188 54,618 64,954 

Production capacity (m3/day) 45,274 86,745 86,745 86,745 

No. of house connections 29,600 38,693 47,331 55,637 

No. of non-domestic connections 6,092 6,556 7,054 7,552 

No. of public faucets 158 160 174 175 

Total population served 204,814 260,448 314,570 365,426 
Service coverage (%) 79.8 81.8 88.0 94.4 

 

12.4 ECONOMIC BENEFITS 

700. The economic viability of the proposed investments in water supply was determined 
considering the following benefits: (i) resource cost savings on non-incremental water which 
is measured in terms of the avoided costs of producing, collecting, treating and storing non-
piped water because of a shift in demand to piped water supply, (ii) the economic value of 
incremental water due to increased supply, (iii) the economic value of water that would have 
been lost due to non-technical reasons, (iv) the value of time saved (or avoided income loss) 
by gainfully-employed household members for not having to collect water from existing non-
piped sources, (v) savings in medical costs due to reduction in morbidity rates, and (vi) 
avoided income loss due to reduced incidence of waterborne diseases. For the health 
benefits, impact analysis has focused solely on diarrhea among other waterborne diseases 
known to have occurred in the service area such as dengue, amoebiasis, typhoid, and 
schistosomiasis because of lack of reliable and consistent data on the latter types of 
diseases. 
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701. The parameters and values used in quantifying the economic benefits of water supply 
improvement are shown in Table 12.2 . 

702. There are other benefits that could result from improved water supply but such 
benefits as income generated from the use of water for livelihood purposes and the multiplier 
effect of increased income have been excluded from the analysis for lack of data.  

Table 12.2: Values for Quantifying Economic Benefits, Water Supply 

  2015 2020 2025 
Number of residential connections  38,693 47,331 55,637 
Number of non-domestic connections 6,556 7,054 7,453 
Number of public faucets 160 174 175 
Total number of service connections 45,409 54,559 63,364 
Average economic cost of water storage (Php/m3) 7.0 - - 
Average economic cost of treatment (Php/day) 7.2 - - 
Average economic cost of producing water (Php/m3) 1.1 - - 
Ave. time spent in collecting water (min/day) 63 - - 
% of time water collection is done by adults  57 - - 
Econ. value of time spent in collecting water (Php/d) 6.7 - - 
Residential water consumption (lpcd) 136 142 144 
Production capacity provided by the Project (m3/d) 41,471 41,471 41,471 
Non-revenue water (%) 27 25 25 
Non-technical losses (%) 3 3 3 
Morbidity rate for diarrhea for under-5 (per 1,000) 17 - - 
Morbidity rate for diarrhea for over-5 (per 1,000) 58 - - 
Morbidity reduction for under-5 (%) 12 31 31 
Morbidity reduction for over-5 (%) 4 12 21 
Average number of days-sick 2.4 - - 
Average medical cost per diarrhea case (Php/day) 262 - - 
Ave. economic wage rate for unskilled labor (Php/day) 142 - - 

 

12.5 WILLINGNESS TO PAY 

703. As gathered through the socioeconomic survey conducted in April 2009, data on 
people’s willingness to connect (WTC) and willingness to pay (WTP) for piped water supply 
service are given in Table 12.3 .  

704. Forty-five percent (45%) of the existing non-connected households have indicated 
interest to connect to QMWD’s water supply system and are willing to pay an average of 
Php292/month, or Php11.5/m3, for water.  

Table 12.3: Willingness to Connect (WTC) and to Pay (WTP), Water Supply 
  Mean Value 
   
Willingness to connect to an improved water supply service (%) 45.2 
Willingness to pay for water (Php/month) 292.0 
Willingness to pay for water (Php/m3) 11.45 

 

12.6 ECONOMIC COSTS 

705. Economic costs were derived from the financial estimates of capital investments and 
O&M costs presented in Chapter 11, after eliminating all duties and taxes and multiplying the 
net results by the appropriate price conversion factors (CF). Traded and non-traded 
components of costs were estimated for which the following CFs were applied: shadow 
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exchange rate for traded goods of 1.2, shadow wage rate factor of 0.6 for unskilled labor, 
and a CF of 1.0 for non-traded components. These parameters are prescribed under NEDA-
ICC guidelines for evaluating Philippine investment projects. 

706. By applying the above conversion factors, the weighted overall CF for capital costs for 
water supply was computed at 1.05. For O&M costs, the computed CF was 0.96. Using 
these conversion factors, the economic cost equivalents of the proposed capital investments 
(including the cost of replacing some physical assets that shall have outlived their useful life 
during the 25-year projection period) and O&M costs are approximately Php388 million and 
Php1,330 million, respectively. 

707. The economic life of major physical assets were assumed at 50 years for transmission 
mains, 50 years for distribution pipes, 50 years for treatment plant (15 years for equipment), 
50 years for storage facilities, and 15 years for pumps. 

12.7 EIRR AND SENSITIVITY ANALYSIS 

708. With the stream of economic benefits and costs over the assumed 25-year period, the 
economic internal rate of return (EIRR) of the water supply investments is 17.9% (see 
computations in Annex 12-1 of Appendix 12 ). The subproject is economically viable, with an 
EIRR above the assumed EOCC of 15%. 

709. Sensitivity test results based on (i) a 10% increase in capital costs, (ii) a 10% increase 
in O&M costs, (iii) a 10% reduction in resource cost savings, and (iv) a 10% reduction in the 
value of incremental water show that the investments remain economically viable. However, 
of the four key variables that were considered, the water supply subproject was found to be 
most sensitive to decrease in resource cost savings (SI=0.83), followed  by increase in 
capital costs (SI=0.76). The impact of increase in O&M costs and decrease in the value of 
incremental water are relatively small, with an SI of only 0.45 and 0.48, respectively. The 
switching values, or the % change required for the EIRR to drop to the cut-off rate of 15%, for 
these two variables are 120% and 131% respectively.  

710. Table 12.4  summarizes the results of the base case analysis and sensitivity tests. 

Table 12-4: EIRR and Sensitivity Test Results, Water Supply 

Scenario  
NPV1  

(SLR mill.) 
EIRR 
(%)  SI2 

% 
Change  SV3 

Base case 60.1 17.9    
10% increase in capital costs 34.0 16.5 0.76 +10 131% 
10% increase in O&M costs 42.4 17.1 0.45 +10 223% 
10% decr. in resource cost savings  28.0 16.4 -0.83 -10 -120% 
10% decr. in incremental water  41.4 17.0 -0.48 -10 -207% 
1 NPV = Net Present Value discounted at EOCC of 15%  
2 SI = Sensitivity Indicator (ratio of % change in EIRR to % change in variable)  
3 SV = Switching Value (% change in variable required for NPV to become zero)  

 

12.8 SUBPROJECT BENEFICIARIES 

711. At the end of the 25-year projection period, a total of 21,885 new service connections 
shall have been added to the existing ones. This will consist of 20,739 domestic connections 
(20,723 residential, 16 public faucets) and 1,146 non-domestic connections. Overall, the 
water supply subproject shall have directly benefited an estimated 128,356 residents. The 
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impact of the investments in terms of connections and population served are indicated in 
Table 12.5 .  

Table 12.5: Subproject Beneficiaries, Water Supply 

 Domestic  
Conn. 

Non-Dom. 
Conn. 

Total  
Conn. 

Population  
Served 

 
Water supply 
 

 
20,739 

 

 
1,146 

 

 
21,885 

 

 
128,356 

 
 

12.9 PROJECT SUSTAINABILITY 

712. At full economic costs (i.e., capital investments plus O&M), the average incremental 
economic cost of water (AIEC) or the marginal cost of producing each unit volume of water, 
was computed at Php10.8/m3. Considering only capita costs, AIEC is Php6.4/m3. 

713. The average tariff, which was computed by dividing the present value of revenue by 
incremental water consumption, is Php11.3/m3. With an average tariff higher than AIEC, no 
economic subsidy will be required.  

714. The tariff revenue to be generated by the subproject during the period could fully 
recover all costs, including the full economic cost of investments including capital and O&M. 

Table 12.6: Project Sustainability, Water Supply 

 Value  
AIEC (Php/m3) 
   Economic capital + O&M (full cost) 
   Economic capital cost only 
   Economic O&M only 

 
10.8 
6.4 
6.6 

Average tariff at EOCC of 15% (Php/m3) 11.3 
Economic cost recovery (%) 
   Capital + O&M cost 
   Capital cost only 
   O&M cost only 

 
105% 
176% 
171% 

 

12.10 POVERTY IMPACT 

715. The water supply investments is expected to generate a total net economic benefits 
(NEB)13 of about Php232 million. Approximately Php236 million will accrue to water 
consumers, many of whom are current users of water from wells and other sources and who 
are expected to connect to the new piped water supply system once provided under this 
project. The labour sector, for which a significant amount of person-days will be needed for 
the construction of the new facilities and their eventual operation and maintenance, will gain 
about Php55 million. The economy, because of the distortion in the exchange rate, will lose 
around Php51 million. On balance, the economy as a whole will gain the entire NEB of 
Php232 million.  

716. The poverty impact ratio (PIR) for the water supply investments is 29 percent which 
means that close to one-third of the NEB will directly benefit the poor (see computations in 
Annex 12.2 of Appendix 12 ). Based on the socioeconomic survey results, poverty incidence 
in the service area is around 37% of the total number of households. 

                                                 
13 NEB is the difference between the present value of subproject net economic and financial flows.   
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APPENDIX 1: PHOTOGRAPHS – QMWD 
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APPENDIX 3.1: SOCIO-ECONOMIC SURVEY RESULTS –  
QUEZON METRO WATER DISTRICT 

1. INTRODUCTION 

1. The following household survey was conducted in May 2009 as part of the formulation 
of a sector investment plan for urban water and sanitation under the Water District 
Development Sector Project PPTA (Project Preparation Technical Assistance). The PPTA’s 
objective was to (i) formulate a sector investment project (WDDSP) in the urban water supply 
and sanitation sector with funding from ADB and other investment sources, and, (ii) prepare 
implementation support and institutional development programs addressing sector reform, 
governance and public awareness.  

2. A key task of the PPTA was the preparation of a Subproject Appraisal Report (SPAR) 
for 5 pilot water districts that participated in the PPTA. These were: 

1. Metro La Union Water District, La Union Province, Luzon. 
2. Quezon Metro Water District, Quezon Province, Luzon. 
3. Legazpi City Water District, Albay Province, Luzon. 
4. Leyte Metro Water District, Leyte Province, Visayas. 
5. Koronadal City Water District, South Cotabato Province, Mindanao. 

 
3. The SPARs’ subproject scope, cost estimates, financing plan and feasibility were 
prepared based on an analysis of the existing situation, local development plans and 
priorities and findings from field surveys. The household survey generated empirical data on 
the target participants.   

4. At least 384 respondents were interviewed to reach a 95% level of confidence at 0.1 
standard deviation. Stratified random sampling was used to determine the survey sample,  
with three levels of stratification—municipality/city, serviced/expansion areas, and 
barangays—in both service/expansion sites.   

5. The survey result is here summarized. The tables also serve as baseline data against 
which future project impacts can be assessed and as input in the design of information and 
education materials and of interventions for identified areas for improvement.  

6. Some variables that were covered were: 

• Demographic characteristics 
• Gender roles and preferences 
• Profile on health and hygiene practices 
• Poverty groups, indicators and responses  
• Identification of community organizations  
• Sources of vulnerability and responses  
• Water and sanitation situation, attitudes, perceptions and preferences  

o access to facility and sanitation maintenance practices 
o attitude towards water and sanitation services 
o demand by service type (water and sanitation) 
o sources and levels of water supply accessed 
o perceptions on sanitation and water and service quality 
o affordability and willingness to pay  
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7. Certain data sets were disaggregated by water district connection (connected or non-
connected households) or cross-tabulated by gender and poverty characteristics, 
corresponding to the different sections of this report. Section 1 is a profile of respondents. 
Section 2 contains comparisons for connected and non-connected households. Sections 3 
and 4 are profiles on water and sanitation by WD-connected or non-connected households. 
Section 5 covers characteristics and preferences of poor and non-poor respondents. 

8. An additional section covers gender disaggregated data by female or male-headed 
households on such variables as roles and access to resources, or by male or female 
respondents on attitudes and preferences. The sections are follows: 

1. Socio-economic profile of households 
2. Socio-economic profile of households classified by type of household 
3. Water consumption and preferences of wd-connected households 
4. Water consumption and preferences of wd-connected households 
5. Water supply and sanitation preferences by socio-economic status of 

households. 
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I. SOCIO-ECONOMIC PROFILE OF HOUSEHOLDS: QUEZON METRO WATER 
DISTRICT 
 
Table 1. Percentage Distribution of Households by Total Number of Household 

Members 
 

Total number of HH  
members Percent 

1-2 11.1% 

3-4 31.8% 

5-6 37.0% 

7-8 13.7% 

9-10 3.4% 

More than 10 3.1% 

  

Average Household Size 5.04 

  

N Cases 387 
 
One-tenth of households in Quezon Metro WD (11%) have only one to two members, while 
about seven out of ten (69%) have three to six members. One-fifth of the households in the 
water district (20%) are composed of more than six members. The average household size is 
5.04. 
      
     
Table 2. Percentage Distribution of Households by Total Number of Household 

Members who are 14 Years Old and Below  
 

Total number of HH 
members 14 years old  

and below 
Percent 

None 35.6% 

1-2 45.9% 

3-4 16.0% 

5-6 1.5% 

7-8 0.8% 

9-10 0.3% 

  

Average number of HH 
members 14 years old and 

below 
1.34 

  

N Cases 388 
 
The average number of young household members in Quezon Metro WD is 1.34.  More than 
one-third of the households in Quezon Metro WD (36%) do not have young household 
members who are 14 years or below. Meanwhile, a great majority of the households (62%) 
have one to four young household members and a negligible few (<5%) have more than four 
young household members. 
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Table 3. Percentage Distribution of Households by Total Number of Household 
Members who are 65 Years Old or Older 

 
Total number of HH 

members 65 years old + Percent 

None 71.4% 

1-2 28.6% 

3-4 0.0% 

5 or more 0.0% 

  

N Cases 388 
 

Seven out of ten households in Quezon Metro WD (71%) do not have household members 
who are 65 years old or over. Meanwhile, about three in every ten households (29%) have 
one or two older person/s as household members. None of the households in this area has 
more than two elderly members. 
 
 
Table 4.   Percentage Distribution of Households by Number of Households Living in 

the Dwelling Unit  
 

Number of HHs in the 
dwelling unit Percent 

1 94.6% 

2 3.4% 

3 0.5% 

4 or more 1.6% 

  

N Cases 387 
 
Sole occupancy of dwelling unit is accounted for by almost all of the households in Quezon 
Metro WD (95%). There are very few households (5%) who share their dwelling units with 
one or more households. 
 
 
Table 5.     Percentage Distribution of Households by Length of Stay in the Barangay 
 

Number of  years in the 
barangay Percent 

Less than 10 years 22.7% 
10-19 years 21.9% 
20-29 years 22.7% 
30-39 years 12.4% 
40-49 years 10.6% 
50 years or over 9.8% 

  
Average length of stay in 

the barangay  24 years 

  
N Cases 388 
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On the average, households in Quezon Metro WD have stayed 24 years in their barangay of 
current residence. Some of the households (23%) were in the barangay for less than 10 
years. On the other hand, more than half of the households in this area (57%) have stayed in 
the barangay between 10 and 39 years.  One-fifth (20%) of the households have stayed in 
the barangay for 40 years or more.  
 
 
Table 6. Percentage Distribution of Households by Total Monthly Household Income  
 

Total Monthly  
Household Income Percent 

No income 0.5% 

Less than P5,000 14.3% 

P5,000 - 9,999 31.5% 

P10,000 - 14,999 19.6% 

P15,000 - 19,999 14.6% 

P20,000 - 29,999 10.1% 

P30,000 - 39,999 5.0% 

P40,000 - 49,999 1.6% 

P50,000 or more 2.9% 

  

Average Total Monthly 
Household Income 

P 13,324 

  

N Cases 378 
 
Only three percent of the households in Quezon Metro WD belong to the highest income 
bracket (P50,000 or more) while there are more than one-tenth of the households in this area 
(14%) that have less than P5000 total monthly household income.  Three out of ten of the 
households (32%) have incomes within the P5,000 to 9,999 bracket.  One-fifth of the 
households (20%) have an income of at least P10,000 but below P15,000.  On the average, 
monthly household income in Quezon Metro WD is P13,324. 
 
 
Table 7. Percentage Distribution of Households by Total Monthly Household 

Expenditure  
 

Total Monthly  
Household Expenditure  Percent 

Less than P3,000 5.4% 

P3,000 - 4,999 11.2% 

P5,000 - 9,999 34.6% 

P10,000 - 14,999 22.6% 

P15,000 - 19,999 12.3% 

P20,000 - 29,999 8.2% 

P30,000 - 49,999 3.5% 

P50,000 or over 2.2% 
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Average Total Monthly 
Household Expenditure P 12,592 

  

N Cases 367 
 
Very few of the households in Quezon (5%) have a total monthly household expenditure of 
less than P3,000. Meanwhile, less than half (46%) of the Quezon households spend on 
average P3,000 to P9,999 per month and more than one-fifth of the households in Quezon 
(23%) have a total monthly household expenditure of P10,000 to P14,999. Lastly, one-fourth 
of the Quezon households (26%) spend P15,000 or more per month.  On the average, 
monthly household expenditure in Quezon is P12,592.  
 
 
Table 8. Percentage Distribution of Households by Average Total Monthly 

Household Savings  
 

Average T otal Monthly  
Household Savings Percent 

None 71.6% 

Less than P1,000 12.4% 

P1,000 - 1,999 5.7% 

P2,000 - 2,999 3.6% 

P3,000 - 3,999 2.6% 

P4,000 – 4,999 0.5% 

P5,000 or over 3.6% 

  

N Cases 388 
 
High incidence of zero savings is observed among the households in the Quezon Metro WD 
(72%). Twelve percent of the households (12%) have average monthly savings of less than 
P1,000, and another 12% have  average monthly savings of at least P1,000 but not more 
than P4,999.  Very few of the households (<5%) in Quezon Metro WD have more than 
P5,000 average monthly savings.  
  
Table 9.    Ownership of Valuable Items by Households  
 

Valuable items Percent of HHs 

Transport (car, motorcycle, 
tricycle) 30.7% 

Truck 1.3% 

Television 95.1% 

Refrigerator 77.8% 

Telephone/Cellular phone 86.3% 

Washing machine 57.2% 

Air Conditioner 16.2% 

Personal computer 23.5% 

Electric water pump/ 
overhead tank 2.8% 
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Others items: e.g., DVD 
player, fan, videoke, etc. 36.3% 

  

N Cases 388 
 
Most households in Quezon Metro WD own television (95%) and telephone/cellular phone 
(86%). A great majority of the households (78%) also own a refrigerator while more than half 
(57%) own a washing machine.  Interestingly, three in every ten households in the area 
(31%) own some means of transport, e.g. car, motorcycle or tricycle. A considerable 
proportion of the households can afford the luxury of owning a personal computer (24%) or 
an air conditioner (16%). 
 
 
Table 10.    Percentage Distribution of Households by Gender of the Household Head  
 

Gender of the  
Household Head Percent 

Male 66.5% 

Female 33.5% 

  

            N Cases  388 
 
Headship by a male household member is common in Quezon Metro WD as reflected by 
67% of the male-headed households and a lesser 34% of female-headed households. 
 
 
Table 11. Percentage Distribution of Households by Ethnic Affiliation of the 

Household Head  
 

Ethnic Affiliation of 
Household Head Percent 

Tagalog 84.6% 
Bicolano 2.9% 
Ilocano 1.0% 
Bisaya (Cebuano) 1.8% 
Filipino-Chinese 0.8% 
Ilonggo 0.5% 
No Info 8.8% 

  
N Cases 387 

 
As expected, the ethnic affiliation of almost all of the household heads in Quezon Metro WD 
is Tagalog (85%).  Only very few of the households (<10%) are headed by a non-Tagalog.  
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Table 12.     Percentage Distribution of Households by Highest Grade Completed by 
the Household Head  

 
Highest Grade Completed by 

the Household Head Percent 

No schooling 1.0% 

Elementary 19.0% 

High School 38.3% 

Vocational training 5.2% 

College and over 36.5% 

  

            N Cases  384 
 
More than a third of the households in Quezon Metro WD (37%) are headed by college-
educated persons. On the other hand, about two-fifth of the households have heads with 
high school education (38%). Another one-fifth of the households are headed by those who 
reached elementary education (19%).  A negligible number of households (<5%) is headed 
by a person with no schooling.   

 

 
Table 13.     Percentage Distribution of Households by Current Occupation of the 

Household Head  
 

Current Occupation of the  
Household Head Percent 

Farming or fishing 5.2% 

Own business 23.7% 

Government employee 8.8% 

Private employee 14.4% 

Temporary laborer 8.8% 

Street vendor 0.8% 

Retired/Pensioner 11.3% 

Unemployed 15.5% 

Others 11.6% 

  

            N Cases  388 
 
Eighty-four percent of the households in Quezon Metro WD have heads that are 
economically active or engaged in certain occupations, while the remaining households 
(16%) have unemployed heads.  Households with heads that own a business account for 
about one-fourth of the total households in the area (24%). Some of the households are 
headed by persons who are private employees (14%) and about a tenth is headed by a 
government employee (9%).  Still, a very few of the households in Quezon Metro WD (5%) 
are headed by farmers or fishermen.       
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Table 14.      Percentage Distribution of Households by Ownership Status of the House 
Occupied  

 
Ownership Status of  

the House Percent 

House owner 82.7% 

Caretaker 5.4% 

Rent-free occupant 3.4% 

Renter 8.2% 

Others: relatives, etc 0.3% 

  

N Cases 388 
 
A great majority of the households in Quezon Metro WD (83%) own their houses. Renters 
only account for eight percent of the households in this area.  
 
 
Table 15.     Percentage Distribution of Households by Ownership Status of the Lot on 

which House is Built  
 

Ownership Status of  
the Lot Percent 

Owned 66.0% 

Caretaker 8.2% 

Rented/Leased 11.3% 

Common property with other 
family members or relatives 8.3% 

Government land 6.2% 

Others  1.3% 

  

N Cases 388 
 
Sixty-six percent of households in Quezon Metro WD have their houses built on owned lots.  
Interestingly, a little over one out of ten of the households in the area (11%) put up houses 
on rented/leased lots. Meanwhile, communal ownership of the lot with relatives is reported by 
eight percent of the households and a very few of them (6%) put up houses on government 
lands.  
 
 
Table 16.    Percentage Distribution of Households by Type of Building/House  
 

Type of building/house Percent 
Single 91.8% 
Duplex 4.4% 
Apartment/condominium/town
house 3.1% 

Commercial/industrial/ 
agricultural bldg 0.3% 

   Others 0.5% 
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N Cases 388 

 
At 92%, single-detached house is the predominant type of dwelling unit among the 
households in Quezon Metro WD. Residence in duplex units is reported only by four percent 
of the households. Some 3 percent of the households live in multi-unit residential structures. 
   
 
Table 17. Percentage Distribution of Households by Materials that Predominantly 

Make Up the Dwelling Unit  
 

Observed materials that make 
up the dwelling unit Percent 

Strong materials 56.8% 
Light materials 11.6% 
Mixed but predominantly strong 
materials 26.4% 
Mixed but predominantly light 
materials 4.9% 
Salvaged/makeshift materials 0.3% 
Mixed but predominantly 
salvaged materials 0.0% 

  
N Cases 387 

 
A great majority of the households in the Quezon Metro WD (83%) have dwelling units made 
up of strong materials or mixed but predominantly strong materials. On the other hand, less 
than one-fifth of the households in this area (16%) have dwelling units that are of light 
materials or mixed but predominantly light materials      
 
 
Table 18.   Percentage Distribution of Households by Type of Toilet Facility  
 

Type of Toilet Facility Percent 
Water-sealed (flush or 

pourflush) connected to 
sewerage system  0.5% 

Water-sealed (flush or 
pourflush) connected to 
septic tank 88.1% 

Water-sealed (flush or 
pourflush) connected to pit 0.5% 

Water-sealed (flush or 
pourflush) connected to 
drainage 9.5% 

Non-water sealed (ventilated 
improved pit, sanitary pit 
privy, closed pit) 0.0% 

Non-water sealed (open pit 
privy, overhang) 0.0% 

Shared toilet 0.3% 
Public toilet    0.3% 
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No toilet (wrap and throw, 
arinola, bush, sea/marshland, 
river   0.8% 

  
N Cases 388 

 
Most of the households in Quezon Metro WD (88%) have water-sealed toilets connected to a 
septic tank.  One out of ten households (11%) have water-sealed toilets of different disposal 
types (sewerage, drainage or pit). A very few of the households (<1%) have no toilets at all. 
 
 
Table 19. Satisfaction/Dissatisfaction of Households and Reasons Cited for 

Dissatisfaction (Multiple Responses) with Current Toilet System  
 

Indicators  Percent  
Percent of households satisfied with 

current  toilet system 96.4% 

Percent of households dissatisfied 
with current toilet system 3.6% 

N Cases 388 

  

Reasons for dissatisfaction  

Backflow 36.4% 

Foul odor 18.2% 

Combination of backflow resulting 
to foul odor and inconvenience 45.5% 

Rodent infestation 0.0% 

Flies/Insects 0.0% 

  

N Cases 11 
 
Satisfaction over their current toilet system is generally high in the Quezon Metro WD as 
reported by almost all of the total households (96%). Among the households dissatisfied with 
their current toilet system, the most predominant reasons they gave are backflow (36%) and 
backflow of water most often resulting to foul odor and inconvenience (46%).  
 
 
Table 20. Percentage Distribution of Households by Estimated Distance of Septic 

Tank from Source of Water  
 

Distance of septic tank to 
nearest  water source Percent  

0-4 meters 45.2% 

5-9 meters 37.6% 

10-14 meters 13.0% 

15-19 meters 1.9% 

20-29 meters 1.9% 

30-39 meters 0.3% 

40-49 meters 0.0% 
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50 meters or over 0.3% 

  

Average Distance (in meters) 5.5 meters 

  

N Cases 378 
 
Almost all of the households in Quezon Metro WD (97%) did not meet the 25-meter minimum 
distance of septic tank to nearest source of water as set in the National Sanitation Code, as 
their septic tanks are located less than 20 meters from the nearest water source. On the 
other hand, almost none of the households (<1%) have septic tanks that are 30 meters or 
more from the nearest water source.  
 
 
Table 21. Percentage Distribution of Households Willing to Improve Septage System 

and Type of Improvement  
 

Indicators  Percent  
Percent of HHs that would like 

to improve septage system 4.9% 

N Cases 388 

  

Type of improvement preferred  

Installation of septic tank 26.3% 

Improvement/ rehabilitation 
of existing septic tank 55.0% 

De-sludging of septic tank  26.3% 

  

N Cases 20 
 
A very few households in Quezon Metro WD (5%) would like to improve their septage 
system. Nature of intended improvements is mostly on the rehabilitation of existing tank 
(55%), de-sludging of septic tank (26%) and installation of septic tanks (26%).  
 
 
Table 22A. Percentage Distribution of Households who are Willing to Pay for 

Improvement of Septage System and Amount Willing to Pay (In Pesos)  
 

Indicators  Percent  
Percent of households willing to pay 

for installation of septic tank 21.1% 

N Cases 20 

  

Amount willing to pay  

Less than P10,000 75.0% 

P10,000 - 14,999 25.0% 

More than P15,000 0.0% 

  

N Cases 4 
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Percent of households willing to pay 
for improvement/  rehabilitation of 
existing septic tank 

45.0% 

N Cases 20 

  

Amount willing to pay  

Less than P5,000 66.7% 

P5,000 -  9,999 0.0% 

P10,000 - 14,999 33.3% 

P15,000 or over 0.0% 

  

N Cases 9 
 
Among those in the Quezon Metro WD who are willing to improve their septage system, one 
in every five households (21%) are willing to pay for the installation of septic tank, three-
fourths of which (75%) are willing to pay less than P10,000 and the other one-fourth willing to 
spend P10,000 to P14,999. 
 
On the other hand, almost half of the Quezon Metro WD households (45%) who are willing to 
improve their septage system are also willing to pay for the rehabilitation of their existing 
septic tank. Among these households, most are willing to pay less than P5,000 (67%) while 
the rest are willing to pay P10,000 to P14,999 (33%).  

 

 
Table 22B. Percentage Distribution of Households who are Willing to Pay for 

Improvement of Septage System and Amount Willing to Pay (In Pesos)  
 

Indicators  Percent  
Percent of households willing to 

pay for de-sludging of septic 
tank 

26.3% 

N Cases 19 

  

Amount willing to pay  

Less than P1,000 20.0% 

P1,000 - 1,999 20.0% 

P2,000 - 2,999 20.0% 

P3,000 - 3,999 0.0% 

P4,000 - 4,999 0.0% 

P5,000 - 5,999 20.0% 

P7,000 - 7,999 0.0% 

P9,000 - 9,999 0.0% 

P10,000 or more 20.0% 

  

N Cases 5 
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Twenty-six percent of the households in Quezon Metro WD who are willing to improve their 
septage system are willing to pay for septic tank de-sludging.  Among these households, 
one-fifth (20%) are willing to spend less than P1,000 for the de-sludging of their septic tanks. 
Meanwhile, 40% of these households are willing to pay at least P1,000 but not over P5,000 
for this improvement. The rest (40%) are willing to pay P5,000 or more.  
       
 
Table 23. Percentage Distribution of Households by Primary Source(s) of Water 

(Multiple Responses) 
 

Primary Source(s) of Water  Percent  
Piped connection 86.6% 

Shallow well 8.2% 

Water vendors 13.4% 

Deep well 0.3% 

Public/Street faucet  4.4% 

Spring/River/Pond/Stream 7.0% 

Rain 0.3% 

  

N Cases 388 
 
 
Piped connection is the top primary source of water in Quezon Metro WD as reported by a 
great majority of the households (87%). Some households in this area (13%) reported that 
they also get water from water vendors.  And very few households in Quezon Metro WD get 
their water from other sources like shallow well (8%), spring/river/pond/stream (7%), 
public/street faucet (4%), deep well (<1%) and rain (<1%). 

 
Table 24.   Percentage Distribution of Households which are WD-Connected and Non-

connected  
 

WD-Connection  Percent  
WD-connected Households 70.6% 

Non-connected Households 29.4% 

  

N Cases 388 
 
Seven out of ten households (71%) in Quezon Metro WD have water district connection, 
while 29% do not have piped water connection.       
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Table 25A.   Percentage Distribution of Households by Hygiene and Health Practices  
 

Hygiene and Health Practices  Percent  
Percent of households whose members wash 
hands:  

Before cooking 96.9% 

N Cases 388 

Washing with:  

With soap and water 82.7% 

With water only 16.8% 

Others 0.5% 

N Cases 375 

  

Before eating 99.0% 

N Cases 388 

Washing with:  

With soap and water 95.6% 

With water only 3.6% 

Others 0.8% 

N Cases 384 

  

After using the toilet 99.5% 

N Cases 388 

Washing with:  

With soap and water 99.2% 

With water only 0.0% 

Others 0.8% 

N Cases 383 

  

Before breastfeeding 82.5% 

N Cases 57 

Washing with:  

With soap and water 82.6% 

With water only 17.4% 

Others 0.0% 

N Cases 46 
 
Hand washing, as personal hygiene and health practice, is observed by almost all of 
households in Quezon Metro WD before cooking (97%), before eating (99%) and after using 
the toilet (100%). Eighty three percent of the households claimed that they do so before 
breastfeeding. Consistently, almost all of the households reported washing with soap and 
water.  
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Table 25B.   Percentage Distribution of Households by Hygiene and Health Practices  
 

Hygiene and Health Practices  Percent  
Percent of households whose members wash 
hands:  

Before feeding children 95.3% 

N Cases 170 

Washing with:  

With soap and water 93.2% 

With water only 5.6% 

Others 1.2% 

N Cases 161 

  

After changing diapers 87.6% 

N Cases 89 

Washing with:  

With soap and water 92.2% 

With water only 5.2% 

Others 2.6% 

N Cases 77 

  

After washing the children 
after toilet 

96.8% 

N Cases 188 

Washing with:  

With soap and water 97.8% 

With water only 1.1% 

Others 1.1% 

N Cases 181 
 
Hand washing is practiced by almost all of the households in Quezon Metro WD before 
feeding children (95%), after changing diapers (88%) and after washing the children after 
toilet (97%). Almost all of these households also reported washing with soap and water.  
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Table 25C.   Percentage Distribution of Households by Hygiene and Health Practices  
 

Hygiene and Health 
Practices Percent 

Place where children/infants 
go for toilet purposes 

 

Toilet   99.2% 

Gutter/water canals   0.5% 

River 0.0% 

Garden/backyard      0.0% 

Urinals/urinola 0.0% 

Disposable diapers 0.3% 

  

N Cases 365 
 
Almost all of the households in Quezon Metro WD (99%) use conventional toilets for disposal 
of children’s and infants’ wastes.  
 
 
Table 26. Percentage Distribution of Households by Various Health and Food 

Security Indicators  
 

Indicators  Percent  
Number of times household eats in a day  

1-2 times a day     1.0% 

3 times a day       35.6% 

4  times or more 62.9% 

No information 0.5% 

  

% of households who have children who died 
before reaching the age of 6 years 1.5% 

% of households who have at least one 
member who died during pregnancy or 
childbirth 

0.5% 

  

N cases 388 
 
In terms of food security, almost all of the households in Quezon Metro WD (98.5%) eat at 
least three times a day. Looking at the health condition in this district, death of a child who is 
five years old or below was experienced by less than five percent of the households. Also, 
less than one percent of the Quezon Metro WD households experienced death of a female 
member due to pregnancy or childbirth. 
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Table 27A.   Access to Loans and Borrowings of Households  
 

Indicators  Percent  
% of households with 

member(s) who ever borrowed 
money 

78.9% 

  

N Cases 388 

  

Number of times household 
member(s) borrowed during 
the past year 

 

0 11.8% 

1 17.6% 

2 35.1% 

3 15.1% 

4 4.3% 

5 3.9% 

6 0.7% 

7 0.7% 

8 1.8% 

9 0.0% 

10 3.2% 

More than 10 times 5.7% 

  

N Cases 279 
 

Among the 79% percent of the households in Quezon Metro WD that have member/s who 
have ever borrowed money, more than half (53%) have members who have borrowed money 
once or twice during the past year.  Thirty-five percent of these households have members 
who have borrowed money more than twice in the past year while more than one-tenth 
(12%) have not borrowed money during the same period.  
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Table 27B.   Access to Loans and Borrowings of Households  
 

Indicators  Percent  
Sources of credit  

Relative/Friend 51.3% 

Five-Six 19.3% 

Micro-finance institution 13.1% 

Cooperative 24.2% 

Bank 8.5% 

Employer 1.6% 

GSIS/SSS 1.6% 

Store 1.0% 

Credit card 1.6% 

Palay/Copra buyer 0.0% 

Pawnshop 0.0% 

  

N Cases 306 

  

Purpose for borrowing  

Household expenses 43.1% 

Business/Farm inputs 32.7% 

Food 26.1% 

Education 25.8% 

Medical expenses 7.8% 

Pay off debt 1.3% 

Build/Renovate house 0.3% 

Purchase/Repair of 
furniture/appliances 

2.3% 

Fiesta/Entertainment 0.7% 

  

N Cases 306 
 

Informal credit source, which include relatives and friends, is the top credit source in Quezon 
Metro WD as cited by half of the households (51%). Other primary sources of credit by 
households are cooperatives (24%), five-six (19%), micro-finance institutions (13%), and 
banks (9%).  

 
At 43%, household expenses lead as the primary purpose for borrowing by the households in 
Quezon Metro WD. Other purposes for borrowing as reported by households are 
business/farm inputs (33%), food (26%) and education (26%).  
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Table 28.  Calamity Experiences of Households  
 

Indicators Percent 

Percent of households that have ever 
experienced any kind of calamity in the 
community 

93.8% 

  

Percent of households that have ever 
experienced any of the following in the 
community 

 

Earthquake  1.0% 

Flood 22.8% 

Typhoon 92.8% 

Fire 0.3% 

Landslide 0.0% 

  

Percent of households whose water source 
has ever been affected by flooding 26.8% 

  

Percent of households whose septic 
tank/latrine/pit has ever been affected by 
flooding 

2.8% 

  

N Cases 388 
 
Ninety four percent of the households in the Quezon Metro WD have ever experienced at 
least one kind of calamity, particularly typhoon (93%). A significant proportion of the 
households (23%) have also experienced flooding. Only very few have witnessed events of 
earthquake and fire in their communities.  
 
As far as direct impacts of calamities to their abode, lifelines and utilities are concerned, 27% 
of the households in the Quezon Metro WD had their water sources affected by flood. Only 
3% of the households have their septic tanks, latrines or pits affected.  
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Table 29.  Disability and Experiences of Discrimination Among Households  
 

Indicators Percent 

Percent of households with at least one 
member who is disabled 5.9% 

N Cases 388 

  

Form of disability of household member(s)  

Physical 69.6% 

Mental  8.7% 

Both physical and mental 8.7% 

No information 13.0% 

  

N Cases 23 

  

Percent of households with at least one 
member who has been discriminated in the 
community 

1.5% 

  

Percent of households with at least one 
member who has been discriminated 
because of disability 

0.0% 

  

Percent of households with at least one 
member who has been discriminated in the 
community because of social status 

1.0% 

  

N Cases 388 
 
Six percent of the households in the Quezon Metro WD have at least one physically and/or 
mentally disabled member. About seven out of ten of the disabled household members are 
afflicted with physical ailment, 9% are mentally incapacitated and another 9% are both 
physically and mentally debilitated. 
 
Discrimination has been felt by only a very few of the households (1.5%) in the Quezon 
Metro WD. Specifically, one percent of the households have sensed discrimination in their 
community because of their social status.  
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Table 30. Household Access to Health Insurance Benefits and Other Forms of  
       Assistance  

 

Indicators Percent 

Percent of households with at least one 
member who is a member of PhilHealth or 
has any health insurance coverage 

70.6% 

  

Percent of households with at least one 
member who has received any form of 
assistance for health expenses 

34.0% 

  

N Cases 388 

 
Seven out of ten households in the Quezon Metro WD have at least one member who is a 
member of PhilHealth or has any health insurance coverage. Moreover, 34% of the 
households have accessed monetary assistance from people or other institutions to cover 
medical expenses at the time of sickness of their member(s). 
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Table 31.   Membership in Community Organizations and Voting Exercise  
 

Indicators Percent 

Percent of households with at least one 
member who is a member of any 
community organization 

20.1% 

  

Percent of households with at least one 
member who is a member of the following 
organizations: 

 

Homeowners’ association 2.6% 

Cooperative 2.6% 

Women’s association 5.2% 

Savings association 1.3% 

Religious organization 3.4% 

Other organizations 5.7% 

  

N Cases 388 

  

Percent of households whose eligible 
members have voted during the last 
election 

91.8% 

N Cases 388 

  

Reasons of household member(s) for having 
not voted during the last election 

 

Not registered 37.5% 

Not interested 12.5% 

Busy 34.4% 

Sick or away during the election 15.6% 

  

N Cases 32 

 
One out of five households in the Quezon Metro WD has at least one member who is a 
member of any community organization. The most popular organizations participated in by 
the household members are the women’s association (5%) and religious organizations (3%). 
Other community organizations (6%) cited include senior citizens’ clubs and farmers’ 
association. 
 
Ninety two percent of households have at least one eligible member who voted during the 
last election, be it national or local. Of those few who did not vote, reason cited by the 
majority was either they were not registered (38%) or they were busy during the day of the 
election (34%). 
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II.   SOCIO-ECONOMIC PROFILE OF HOUSEHOLDS CLASSIFIED BY TYPE OF 
HOUSEHOLD: QUEZON METRO WATER DISTRICT 

 
 
Table 1.     Percentage Distribution of Households by Number of Households Living in 

the Dwelling Unit 
 

Number of HHs in the  
dwelling unit 

Type of Household  

Total WD-
connected 

HHs 

Non-
connected 

HHs 
1 93.4% 97.3% 94.6% 

2 4.0% 1.8% 3.4% 

3 0.4% 0.9% 0.5% 

4 or more 2.2% 0.0% 1.6% 

    

N Cases 274 113 387 

 
More than ninety percent of households, 93.4% of the connected households and 97.3% of 
the non-connected households, are sole occupant of their dwelling units.  More connected 
households (6.6%) live with two or more other households compared with the WD-connected 
households (2.7%).  
 
 
Table 2.    Percentage Distribution of Households by Total Number of Household 

Members  
 

Total number of HH  
members 

Type of Household  

Total  WD-
connected 

HHs 

Non-
connected 

HHs 
All members     

1-2 10.5% 12.5% 11.1% 

3-4 31.3% 33.0% 31.8% 

5-6 36.0% 39.3% 37.0% 

7-8 15.6% 8.9% 13.7% 

9-10 4.0% 1.8% 3.4% 

10 or more 2.5% 4.5% 3.1% 

    

Average Household Size 5.1 4.9 5.04 

    

N Cases 275 112 387 
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Table 2.    Percentage Distribution of Households by Total Number of Household 
Members (CONTINUATION) 

 

Total number of HH  
members 

Type of Household  

Total  WD-
connected 

HHs 

Non-
connected 

HHs 
    

Members 14 years old and below    

   None 36.4% 33.6% 35.6% 

   1-2 45.8% 46.0% 45.9% 

   3-4 15.6% 16.8% 16.0% 

   5-6 1.1% 2.7% 1.5% 

   7-8 0.7% 0.9% 0.8% 

 0.4% 0.0% 0.3% 

Average Number of  HH members 
14 years old & below    

N Cases 1.29 1.45 1.34 

 275 113 388 

Members 65 years old or over     

    None    

1-2 68.4% 78.8% 71.4% 

3-4 31.6% 21.2% 28.6% 

5 or more 0.0% 0.0% 0.0% 

 0.0% 0.0% 0.0% 

N Cases    

 275 113 388 
 
Average household size is 5.1 among connected households and 4.9 among non-connected 
households.  Five- member households are highest in both groups with 36% in connected 
and 39.3% in non-connected households.  There are more non-connected households 
(45.5%) with four or less members than connected households (41.8%).   
 
On the average, the number of household members fourteen years old or younger is 1.29 in 
connected households and 1.45 in non-connected households. One to two elderly household 
members are present in 31.6% of connected and 21.2% in non-connected households.   
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Table 3.    Percentage Distribution of Households by Length of Stay in the Barangay 
 

Number of  years in the  
barangay 

Type of Household  

Total WD-
connected 

HHs 

Non-
connected 

HHs 
Less than 10 years 25.1% 16.8% 22.7% 

10-19 years 20.4% 25.7% 21.9% 

20-29 years 22.2% 23.9% 22.7% 

30-39 years 13.8% 8.8% 12.4% 

40-49 years 11.3% 8.8% 10.6% 

50 years or over 7.3% 15.9% 9.8% 

    

Average length of stay in the 
barangay  23 years 27 years 24 years 

    

N Cases 275 113 388 
 
Non-connected household’s average length of the stay in the barangay where they currently 
stay is 27 years, four years longer than the 23 years of non-connected households.   
 
 
Table 4. Percentage Distribution of Households by Total Monthly Household Income 

(in Pesos)  
 

Total monthly income 
of the HH 

Type of Household  

Total WD-
connected 

HHs 

Non-
connected 

HHs 
No income 0.7% 0.0% 0.5% 

Less than P 5,000 10.1% 24.3% 14.3% 

P 5,000  -   9,999 28.1% 39.6% 31.5% 

P 10,000  - 14,999 20.6% 17.1% 19.6% 

P 15,000  - 19,999 16.5% 9.9% 14.6% 

P 20,000  -  29,999 12.4% 4.5% 10.1% 

P 30,000  -  39,999 6.0% 2.7% 5.0% 

P 40,000  -  49,999 1.9% 0.9% 1.6% 

P 50,000  and over 3.7% 0.9% 2.9% 

    

Average Total Monthly  
Household Income P 14,968 P 9,370 P 13,324 

    

N Cases 267 111 378 
 
On the average, connected households earn more with P14,968 average monthly income, 
than non-connected households with only P9,370 per month. Though the proportion of 
connected households is highest at the income range of P5,000–9,999 per month, 61.1% of 
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them earn P10,000 and over.  Likewise, 39.6% of non-connected households is at the 
monthly income range of P5,000–9,999 per month, only 36% of them are earning P10,000 
and over.  Moreover, a significant proportion of 24.3% of non-connected households earn 
less than P5,000.   
 
 
Table 5. Percentage Distribution of Households by Total Monthly Household 

Expenditure (in Pesos)  
 

Total Monthly Household  
Expenditure 

Type of Household  

Total WD-
connected 

HHs 

Non-
connected 

HHs 
Less than P3,000 2.3% 12.8% 5.4% 

P3,000 - 4,999 9.3% 15.6% 11.2% 

P5,000 - 9,999 29.5% 46.8% 34.6% 

P10,000 - 14,999 27.1% 11.9% 22.6% 

P15,000 - 19,999 15.5% 4.6% 12.3% 

P20,000 - 29,999 9.7% 4.6% 8.2% 

P30,000 - 49,999 3.9% 2.8% 3.5% 

P50,000 or over 2.7% 0.9% 2.2% 

    

Average total monthly household 
expenditure (in Pesos) P 14,119 P 8,976 P 12,592 

N Cases    

 258 109 367 
 
On the average, connected households spend more, at P14,119 per month, than non-
connected households, at P8,976 per month. More non-connected households (46.8%) are 
spending between P5,000 to P9,999 per month than connected households (29.5%).  
Furthermore, 31.8% of connected households and only 12.9% of non-connected households 
have a monthly spending of P15,000 or more.   
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Table 6. Percentage Distribution of Households by Average Total Monthly 
Household Savings (in Pesos)  

 

Average Total Monthly  
Savings 

Type of Household  

Total WD-
connected 

HHs 

Non-
connected 

HHs 
None 72.4% 69.9% 71.6% 

Less than P1,000 9.1% 20.4% 12.4% 

P1,000 - 1,999 6.5% 3.5% 5.7% 

P2,000 - 2,999 3.3% 4.4% 3.6% 

P3,000 - 3,999 3.6% 0.0% 2.6% 

P4,000 – 4,999 0.7% 0.0% 0.5% 

P5,000 or over 4.4% 1.8% 3.6% 

    

N Cases 275 113 388 
 
Quite a high proportion of households do not have monthly savings.  Savings is nil in 72.4% 
of connected households and 69.9% of non-connected households.    
 
 
Table 7.    Percentage Distribution of Households by Sex of the Household Head 
 

Sex of the Household Head 

Type of Household  

Total WD-
connected 

HHs 

Non-
connected 

HHs 
Male 64.7% 70.8% 66.5% 

Female 35.3% 29.2% 33.5% 

    

N Cases 275 113 388 
 
Male headship of household is prevalent in both connected (64.7%) and non-connected 
households (70.8%). However, there is a higher percentage of 35.3% of female-headed 
households among connected households compared to non-connected households (29.2%).  
 
 
 
 
Table 8. Percentage Distribution of Households by Highest Grade Completed by the 

Household Head 
 

Highest Grade Completed by the  
Household Head 

Type of Household  

Total WD-
connected 

HHs 

Non-
connected 

HHs 
No schooling 0.4% 2.7% 1.0% 

Elementary 12.1% 35.7% 19.0% 

High School 39.7% 34.8% 38.3% 
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Vocational training 4.0% 8.0% 5.2% 

College and over 43.8% 18.8% 36.5% 

    

N Cases 272 112 384 
 
Higher education is attained by household heads of connected households as shown by 
43.8% who are able to reach college and over and high school level at 39.7%. Majority of the 
household heads of non-connected households have had elementary (35.7%) and high 
school (34.8%) education.    
 
 
Table 9.    Percentage Distribution of Households by Current Occupation of the 

Household Head 
 

Current Occupation of the 
Household Head 

Type of Household  

Total WD-
connected 

HHs 

Non-
connected 

HHs 
Farming or fishing 1.1% 15.0% 5.2% 

Own business 24.4% 22.1% 23.7% 

Government employee 9.5% 7.1% 8.8% 

Private employee 15.6% 11.5% 14.4% 

Temporary laborer 9.1% 8.0% 8.8% 

Street vendor 0.4% 1.8% 0.8% 

Retired/Pensioner 13.8% 5.3% 11.3% 

Unemployed 16.4% 13.3% 15.5% 

Others 9.8% 15.9% 11.6% 

    

N Cases 275 113 388 
 
Business (24.4%), private and government employment (25.1%) are apparently the most 
dominant occupations among household heads of connected households.  Among non-
connected households, 15% of household heads are farmers and fishermen, and 22.1% are 
businessmen. More household heads in connected households (16.4%) are unemployed as 
compared to 13.3% of the non-connected households. 
 
 
Table 10. Percentage Distribution of Households by Ownership Status of the House 

Occupied 
 

Ownership Status of  
the House 

Type of Household  

Total WD-
connected 

HHs 

Non-
connected 

HHs 
House owner 80.7% 87.6% 82.7% 

Caretaker 5.8% 4.4% 5.4% 

Rent-free occupant 4.0% 1.8% 3.4% 

Renter 9.1% 6.2% 8.2% 
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Others: relatives, etc 0.4% 0.0% 0.3% 

    

N Cases 275 113 388 
 
More than eighty percent of the households, 80.7% of the connected households and 87.6% 
of the non-connected households, own the dwelling structure they are currently occupying.  
There are more renters and rent-free occupants among the connected households (13.1%) 
than among the non-connected households (8.0%).   
 
 
Table 11.   Percentage Distribution of Households by Ownership Status of the Lot on 

which House is Built 
 

Ownership Status of  
the Lot 

Type of Household  

Total WD-
connected 

HHs 

Non-
connected 

HHs 
Owned 66.5% 64.6% 66.0% 

Caretaker 8.0% 8.8% 8.2% 

Rented/Leased 12.0% 9.7% 11.3% 

Common property with other 
family members or relatives 7.6% 5.3% 7.0% 

Government land 4.0% 11.5% 6.2% 

Others 1.8% 0.0% 1.3% 

    

N Cases 275 113 388 
 
Almost the same proportions of households, 66.5% in connected households and 64.6% in 
non-connected households, own the lots on which their homes are built.  Homes built on 
common properties are higher among connected households (7.6%) than in non-connected 
households (5.3%). A higher proportion of non-connected households (11.5%) than 
connected households (4%) are occupying government lands.   
 
 
Table 12.   Percentage Distribution of Households by Type of Building/House 
 

Type of building/house 

Type of Household  

Total WD-
connected 

HHs 

Non-
connected 

HHs 
Single 89.8% 96.5% 91.8% 

Duplex 5.1% 2.7% 4.4% 

Apartment/condominium/ 
townhouse 4.4% 0.0% 3.1% 

Commercial/industrial/agricultural 
bldg 0.0% 0.9% 0.3% 

Others 0.7% 0.0% 0.5% 

    

N Cases 275 113 388 
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Nearly all of the households, 89.8% of connected households and 96.5% of non-connected 
households, live in single-detached type of houses. More connected households (10.2%) 
compared to non-connected households (2.7%) live in multiple-unit type of houses 
(duplex/apartment/condominium/townhouse). 

  
Table 13. Percentage Distribution of Households by Materials that Predominantly 

Make Up the Dwelling Unit 
 

Observed materials that make up  
the dwelling unit 

Type of Household  

Total WD-
connected 

HHs 

Non-
connected 

HHs 
Strong materials 64.6% 38.1% 56.8% 

Light materials 8.0% 20.4% 11.6% 

Mixed but predominantly strong 
materials 24.8% 30.1% 26.4% 

Mixed but predominantly light 
materials 2.6% 10.6% 4.9% 

Salvaged/makeshift materials 0.0% 0.9% 0.3% 

    

N Cases 274 113 387 
 
The largest proportion of dwelling units of households are made up of strong and mixed but 
predominantly strong materials (89.4% of connected households and 68.2% of non-
connected households). Almost one-third of non-connected households, while only 10.6% of 
connected households, have houses made up of light and mixed but predominantly light 
materials.    
 
 
Table 14. Percentage Distribution of Households by Primary Sources of Water 

(Multiple Responses)  

Primary Source of Water 

Type of Household  

Total WD-
connected 

HHs 

Non-
connected 

HHs 
Piped connection 100.0 54.0% 86.6% 

Public/Street faucet  0.0% 15.0% 4.4% 

Deep well 0.0% 0.9% 0.3% 

Shallow well 0.0% 28.3% 8.2% 

Spring/River/Pond/Stream 0.0% 23.9% 7.0% 

Rain 0.4% 0.0% 0.3% 

Water vendors 12.7% 15.0% 13.4% 

    

N Cases 275 113 388 
 
Around 13% of WD-connected households get additional water from water vendors and rain.  
Non-connected households get water from piped connection (54%), shallow well (28.3%), 



 

TA No. 7122-PHI: Water District Development Sector Project PPTA – FR Vol. 4 – SPAR: QMWD 

180 

spring/river/pond/stream (23.9%), public faucet (15%), water vendors (15%) and deep well 
(0.9%).  
 
 
Table 15.   Percentage Distribution of Households by Type of Toilet Facility 

Type of Toilet Facility 

Type of Household  

Total WD-
connected 

HHs 

Non-
connected 

HHs 
Water-sealed (flush or pourflush) 

connected to sewerage system  0.4% 0.9% 0.5% 

Water-sealed (flush or pourflush) 
connected to septic tank 88.7% 86.7% 88.1% 

Water-sealed (flush or pourflush) 
connected to pit 0.4% 0.9% 0.5% 

Water-sealed (flush or pourflush) 
connected to drainage 10.5% 7.1% 9.5% 

Shared toilet 0.0% 0.9% 0.3% 

Public toilet    0.0% 0.9% 0.3% 

No toilet (wrap and throw, arinola, 
bush, sea/marshland , river   0.0% 2.7% 0.8% 

    

N Cases 275 113 388 
 
Most households use water-sealed toilets connected to septic tank -- 88.7% of the connected 
households, and 86.7% of the non-connected households.  Households using water-sealed 
toilets connected to drainage are 10.5% of connected households and 7.1% of non-
connected households.  Absence of toilet facility characterizes 2.7% of the non-connected 
households.   
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III. WATER CONSUMPTION AND PREFERENCES OF WD-CONNECTED 
HOUSEHOLDS: QUEZON METRO WATER DISTRICT 

 
 
Table 1.   Percentage Distribution of Households by Reason for Water Connection 
 

Reason for Water 
Connection Percent 

Convenience 93.4% 

Health safeguard against 
water-borne diseases 14.2% 

Reliability of water supply 17.5% 

Status symbol (lifestyle) 0.0% 

Inadequacy of other 
sources 6.9% 

Cheaper 2.6% 

  

N Cases 274 
 
Convenience is the leading reason for water connection as reported by almost all of the 
households in Quezon Metro WD (93%).  The other main reasons for water connection are 
reliability of water supply (18%) and as safeguard against water-borne diseases (14%). Few 
of the households in this area (7%) reported that they are connected because of the 
inadequacy of other water sources. 
              
 
Table 2.       Average Volume and Cost of Water Consumption of WD-Connected 

Households 
 

Indicator  Amou nt  N Cases 
Average WD water 

consumed by connected 
household per month  

29.0 cu. m. 271 

Average monthly water bill 
that WD-connected 
household pays  

P 440.50 274 

 
On the average, the volume of WD piped water consumed by households per month in 
Quezon Metro WD is 29 cubic meters and their monthly water bill is P441.  
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Table 3. Average Volume of Additional Water from Other Sources Used by WD- 
Connected Households (In gallons per day) 

 

Source Average Volume 
(gal/day) N Cases 

Public faucet - - 

Private deep well - - 

Private shallow  well - - 

Spring/River/ Stream/ 
Pond 

- - 

Rain 70.1 1 

Water vendors 4.8 7 

Purified water refilling 
station 

9.4 5 

 
Rain as source of additional water leads in terms of volume consumed among Quezon Metro 
WD households at 70 gallons per day. It is also noted that along with rain, purified water 
refilling stations and water vendors are the other additional water sources among the 
households, at ten and five gallons average usage per day, respectively.              
 
 
Table 4.    Average Cost per Day (in Pesos) of Additional Water Collected from Other 

Sources of WD-connected Households 
 

Source Average Cost 
(Pesos/day) N Cases 

Public faucet - - 

Private deep well - - 

Private shallow  well - - 

Spring/River/ Stream/ 
Pond 

- - 

Rain - - 

Water vendors 38.00 7 

Purified water refilling 
station 

28.75 4 

 
For households in Quezon Metro WD, the average daily costs of additional water from water 
vendors and purified water refilling stations are P38 and P29, respectively.  
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Table 5.    Average Time Consumed (in minutes per day) to Collect Additional Water  
      from Other Sources by WD-connected Households 

 

Source Average Time 
(min/day) N Cases 

Public faucet - - 

Private deep well   

Private shallow  well - - 

Spring/River/ Stream/ 
Pond 

- - 

Rain 30.0 1 

Water vendors 22.1 7 

Purified water refilling 
station 

20.0 3 

 
It takes about half of an hour on average for WD-connected households in Quezon Metro 
WD to collect additional water from rain.  Meanwhile, it takes about twenty minutes on 
average for the households to get additional water from water vendors (22 min.) and from 
purified water refilling stations (20 min.).  
 
 
Table 6. Average Distance (in meters) of Other Water Sources from the Dwelling Unit 

of WD-connected Household 
 

Source Ave. Distance 
(in meters) N  Cases 

Public faucet - - 

Private deep well - - 

Private shallow  well - - 

Spring/River/ Stream/ 
Pond 

- - 

Water vendors 243.0 6 

Purified water refilling 
station 

226.7 6 

 
On the average, members of WD-connected households in Quezon Metro WD have to travel 
about 243 meters from their houses to access water from water vendors, and about 227 
meters from purified water refilling stations. 
.   
 
 



 

TA No. 7122-PHI: Water District Development Sector Project PPTA – FR Vol. 4 – SPAR: QMWD 

184 

Table 7. Percentage Distribution of Households by Number of Other Households/       
Families Using Water from Their Piped Water Connection 

 
Indicators  Percent  

% of Households providing piped 
water to neighbors/ relatives 8.8% 

N Cases 274 

  

Number of other households/families 
using water from piped water  

 

1 household/family 70.0% 

2  households/families 10.0% 

3  households/families 5.0% 

4  households/families 5.0% 

5 or more  households/ families 10.0% 

  

N Cases 20 
 
Nine percent of the WD-connected households in Quezon Metro WD share their piped water 
to neighbors or relatives. Of those who share their piped water from WD connection, seven in 
every ten households share water with only one household/family, while 15% share with two 
or three households/families. The rest of the households (15%) share their piped water with 
four or more households/families.  
 
 
Table 8.     Percentage Distribution of Households by Availability of Piped Water 

during Ordinary Days (Number of Hours in a Day) 
 

Availability of piped water during 
ordinary days Percent 

Less than 5 hours a day 1.5% 

5-9 hours a day 13.6% 

10-14 hours a day 16.7% 

15-19 hours a day 5.1% 

20-23 hours a day 1.5% 

24 hours a day 61.7% 

  

N Cases 274 
 
Three out of five WD-connected households in Quezon Metro WD (62%) enjoy a 24-hour 
piped water supply during ordinary days. A significant proportion of the WD-connected 
households (30%) receive piped water only 5-14 hours in a day.   
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Table 9.     Percentage Distribution of Households by Availability of Piped Water 
during Ordinary Days (Number of Days in a Week) 

 
Availability o f piped water  

during ordinary days Percent 

3 days in a week 0.0% 

4 days in a week 0.4% 

5 days in a week 1.5% 

7 days a week 98.2% 

  

N Cases 274 
 
In Quezon Metro WD, almost all of the WD-connected households (98%) enjoy the 
availability of water 7 days of the week.  
 
 
Table 10.   Percentage Distribution of Households by Availability of Piped Water 

during Summer (Number of Days in a Week) 
 

Availability of piped water  
during summer  Percent 

3 days in a week 0.0% 

4 days in a week 0.4% 

5 days in a week 1.5% 

6 days in a week 0.0% 

7 days a week 98.2% 

  

N Cases 274 
 
Even during the dry months of the year, availability of piped water is not at all affected in the 
Quezon Metro WD. Almost all of the WD-connected households (98%) enjoy the availability 
of water seven days of the week. 
  
 
Table 11.  Percentage Distribution of Households by Availability of Piped Water during 

Rainy Season (Number of Days in a Week)  
 

Availability of piped water  
during rainy season  Percent 

2 days in a week 0.0% 

3 days in a week 0.0% 

4 days in a week 0.0% 

5 days in a week 1.8% 

6 days in a week 0.4% 

Everyday of the week 97.8% 

  

N Cases 274 
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The availability of piped water is not at all affected in the Quezon Metro WD all year round. 
During the rainy season, almost all of the WD-connected households (98%) enjoy the 
availability of water seven days of the week. 
  
 
Table 12.   Percentage Distribution of Households by Level of Satisfaction on the 

Quality of Piped Water  
 

Level of Satisfaction  Percent  
Taste  

Extremely unsatisfied 2.9% 

Moderately unsatisfied 15.8% 

Moderately satisfied 66.3% 

Extremely satisfied 7.0% 

Neither satisfied nor unsatisfied 8.1% 

Smell  

Extremely unsatisfied 1.8% 

Moderately unsatisfied 12.8% 

Moderately satisfied 68.9% 

Extremely satisfied 8.8% 

Neither satisfied nor unsatisfied 7.7% 

Color  

Extremely unsatisfied 1.1% 

Moderately unsatisfied 15.0% 

Moderately satisfied 67.4% 

Extremely satisfied 9.2% 

Neither satisfied nor unsatisfied 7.3% 
 
 
Table 12.   Percentage Distribution of Households by Level of Satisfaction on the 

Quality of  Piped Water (CONTINUATION) 
 

Level of Satisfaction  Percent  
Overall quality of water  

Extremely unsatisfied 2.2% 

Moderately unsatisfied 10.0% 

Moderately satisfied 69.7% 

Extremely satisfied 9.2% 

Neither satisfied nor unsatisfied 8.9% 

  

N Cases 274 
 
Eight out of ten WD-connected households in Quezon Metro WD (79%) are satisfied, either 
moderately or extremely, with the overall quality of their piped water.  There are slight 
deviations in their level of satisfaction when asked about the three aspects of water quality, 
i.e., taste, smell, and color. About seven to eight out of ten households are moderately or 
extremely satisfied with the taste (73%), smell (78%) and color (78%) of their piped water.   
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Table 13. Percentage Distribution of Households Using Pump to Increase Pressure, 
Description of Current Pressure of Piped Water, Sufficiency of Water from 
Piped Connection, and Percentage with Storage Tank  

 
Indicators  Percent  

Percent of households using pump 
to increase the pressure of piped 
water 

0.7% 

N Cases 274 

  

Description of current pressure of  
the household’s piped water 

 

Very adequate 5.5% 

Adequate 76.3% 

Poor 10.9% 

Very poor 7.3% 

N Cases 274 
 
Less than one percent of WD-connected households in Quezon Metro WD use pump to 
increase the pressure of their piped water which is supported by the fact that most of the 
households (82%) described their piped water pressure to be either very adequate or 
adequate. 
 
 
Table 13. Percentage Distribution of Households Using Pump to Increase Pressure, 

Description of Current Pressure of Piped Water, Sufficiency of Water from 
Piped Connection, and Percentage with Storage Tank (CONTINUATION) 

 
Indicators  Percent  

Percent of households who said that 
water received from piped 
connection is sufficient for basic 
domestic needs 

95.6% 

N Cases 270 

  

Percent of households willing to get 
additional water needs from the 
piped connection 

33.3% 

N Cases 9 

  

Percent of households with storage 
tank 2.6% 

N Cases 274 

  

Average capacity of 
storage tank  160.0 cu. m. 

N Cases 5 
 



 

TA No. 7122-PHI: Water District Development Sector Project PPTA – FR Vol. 4 – SPAR: QMWD 

188 

Almost all of the WD-connected households in Quezon Metro WD (96%) perceived 
sufficiency of piped water for their basic domestic needs.  Interestingly, one-third of the WD-
connected households (33%) see the need to get their additional water needs from WD 
piped connection. WD-households with storage tank are very few in Quezon Metro WD (3%). 
The average storage capacity of the water tanks of these households is 160 cubic meters.            
 
 
Table 14. Percentage Distribution of Households with at Least One Member who 

Suffered from Water-related Diseases during the Past Year and Percentage 
of Households Treating Water from the Faucet  

 
Indicators  Percent  

Percent of households with at least 
one member who suffered from 
water-related diseases during the 
past year (April 2008-March 2009) 

9.7% 

N Cases 267 

  

Percent of households that treat 
water from the faucet before 
drinking 

5.9% 

N Cases 272 
 
Among the WD-connected households in Quezon Metro WD, one of ten has at least one 
household member who suffered water-related diseases from April, 2008 to March, 2009. 
Moreover, a few of the WD-connected households in Quezon Metro WD (6%) treat their 
water from the faucet before drinking.  
 
 
Table 15A.   Service Performance Rating of the Quezon Metro WD by Connected 

Households  
 

Performance Rating  Percent  
Continuity of water supply  

Very Poor 12.8% 

Poor 22.3% 

Neutral 23.0% 

Good 38.3% 

Very Good 3.6% 

Reliability of water meter  

Very Poor 4.0% 

Poor 10.2% 

Neutral 39.8% 

Good 43.1% 

Very Good 2.9% 

  

N Cases 274 
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Performance rating in Quezon along the aspect of continuity of water supply is rated from 
good to very good by two-fifth of the WD-connected households (42%). On reliability of water 
meter, less than half of the households in this district (46%) rate it as very good or good. It is 
interesting to note that many of the WD-connected households in Quezon remained neutral 
when rating the reliability of their water meter (40%) and continuity of their water supply 
(23%). 
 
Table 15B.   Service Performance Rating of the Quezon Metro WD by Connected 

Households (CONTINUATION) 
Performance Rating  Percent  

Regularity of billing and collection 
Very Poor 2.6% 

Poor 5.8% 

Neutral 42.3% 

Good 46.0% 

Very Good 3.3% 

  

Response to customer complaints  

Very Poor 12.0% 

Poor 21.9% 

Neutral 40.9% 

Good 24.5% 

Very Good 0.7% 

  

Repair time/services   

Very Poor 12.1% 

Poor 19.8% 

Neutral 40.7% 

Good 26.7% 

Very Good 0.7% 

  

Overall water supply service    

Very Poor 9.1% 

Poor 16.4% 

Neutral 34.3% 

Good 38.7% 

Very Good 1.5% 

  

N Cases 274 
 
The water district of Quezon Metro WD is rated as good to very good in terms of regularity of 
billing and collection by almost half of the WD-connected households in the area (49%). On 
the other hand, a quarter of the households rate the response to customer complaints (25%) 
and repair services (27%) to be either good or very good. For the overall water supply 
service of Quezon Metro WD, two out of five WD-connected households (40%) rate it good to 
very good, while 26% rated it negatively (poor to very poor). 
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Table 16.     Amount of Monthly Water Bill that WD-connected Households are Willing 

to Pay to Access Improved Water Supply Services  
Amount willing to pay  Percent  

P1,000/month 5.5% 

P 900/month 1.1% 

P 800/month 2.9% 

P 700/month 1.5% 

P 600/month 5.5% 

P 500/month 9.6% 

P 450/month 0.4% 

P 400/month 6.3% 

P 350/month 3.7% 

P 300/month 11.4% 

P 250/month 10.3% 

P 200/month  15.4% 

P150/month 26.8% 

  

Average Amount of Monthly 
Water Bill Willing to Pay P 350.5 

  

N Cases 272 
 
More than two-fifths of the WD-connected households in Quezon Metro WD (42%) are willing 
to pay P200 or less to access improved water supply services. More than one-fifth of the 
households (22%) are willing to spend P250 to P300 for improved water supply services, and 
over one-third of the households (36%) are willing to pay more than P300. Very few of the 
WD-connected households in the area (6%) are willing to pay P1,000 to access an improved 
water supply service.  The average amount of monthly water bill that WD-connected 
households are willing to pay converges at P351. 
 
Table 17.  Reason(s) of Households for Staying Connected with Piped Water 

System (Multiple Responses)  
Reason for staying 

connected Percent 

Convenience 1.3% 

Really want/need the 
improved water service 71.5% 

Worried about the health 
risks of drinking water from 
other sources 13.8% 

Increased water bill is not too 
high 8.4% 

  

N Cases 239 
 
Perceived need for improved water supply service as reported by more than seven out of ten 
WD-connected households in Quezon Metro WD (72%) leads as the motivation of 



 

TA No. 7122-PHI: Water District Development Sector Project PPTA – FR Vol. 4 – SPAR: QMWD 

191 

households for staying connected with piped water system. The other reasons for staying 
connected with piped water system conveyed by the WD-connected households are the 
health risks of drinking water from other sources (14%) and the not too high water bill 
increase (8%).  
 
Table 18.     Aspects of WD Services that Households Want to be Improved (Multiple 

Responses)  
Aspect of WD Services  Percent  

Water pressure 41.2% 

Complaints handling 10.1% 

Reduced water rates 13.9% 

Repairs 8.2% 

Billing 19.1% 

Quality of water/clean water 2.3% 

Maintenance of pipes 11.2% 

  

N Cases 267 
 
Many of the WD-connected households in Quezon Metro WD cited water pressure (41%) as 
the leading aspect of piped water services they want to be improved. The other aspects of 
services that WD-connected households in the area perceive to be needing improvement are 
billing, water rates, maintenance of pipes and complaints handling, as perceived by 19%, 
14%, 11% and 10% of households in the water district, respectively.  
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IV. WATER CONSUMPTION AND PREFERENCES OF NON-CONNECTED 
HOUSEHOLDS: QUEZON METRO WATER DISTRICT 
 
 
Table 1A.     Percentage Distribution of Non-connected Households by Source of 

Water for Various Uses  
 

Water Source  Percent  
Drinking   

Piped water (not own 
connection) 56.6% 

Public faucet 14.2% 

Private deep well 0.0% 

Private shallow  well 6.2% 

Spring/River/ Stream/ Pond 5.3% 

Water vendors & peddlers 17.7% 

Open dug well 0.0% 

  

Cooking   

Piped water (not own 
connection) 58.4% 

Public faucet 15.0% 

Private deep well 0.9% 

Private shallow  well 12.4% 

Spring/River/ Stream/ Pond 6.2% 

Rain 0.0% 

Water vendors & peddlers 7.1% 

Open dug well 0.0% 

  

N Cases 113 
 
More than half (57%) of the non-connected households in Quezon Metro WD source their 
drinking water from piped water system that they do not own.  Other sources of drinking 
water of some non-connected households in the area are water vendors and peddlers (18%), 
public faucet (15%) and private shallow well (12%).  
 
Similarly, the main source of water used for cooking by more than half of the households in 
Quezon Metro WD (58%) is piped water system but not their own connection. Other sources 
of water used for cooking as reported by some non-connected households are public faucet 
(15%), private shallow well (12%), water vendors and peddlers (7%) and spring/river/stream/ 
pond (6%).  
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Table 1B. Percentage Distribution of Non-connected Households by Source of Water 
for Various Uses (CONTINUATION) 

 
Water Source  Percent  

Bathing  

Piped water (not own 
connection) 54.0% 

Public faucet 15.0% 

Private deep well 1.8% 

Private shallow  well 21.2% 

Spring/River/ Stream/ Pond 6.2% 

Rain 0.9% 

Water vendors & peddlers 0.9% 

Open dug well 0.0% 

  
Gardening  

Piped water (not own 
connection) 58.6% 

Public faucet 13.8% 

Private deep well 1.7% 

Private shallow  well 13.8% 

Spring/River/ Stream/ Pond 10.3% 

Rain 1.7% 

Water vendors & peddlers 0.0% 

Open dug well 0.0% 

  

N Cases 113 
 
Piped water (but not their own connection) is identified to be the lead source of water for 
bathing and gardening among non-connected households in Quezon Metro WD. More than 
half of the non-connected households (54%) source their bathing water from piped water 
system not their own connection. The same was reported as the source of water used for 
gardening by more than half of non-connected households (59%). 
 
More than ten percent of the non-connected households in the area get their bathing water 
(15%) and gardening water (14%) from public faucets.  Some of the households get their 
bathing water (21%) and gardening water (14%) from private shallow wells. Interestingly, a 
significant proportion of the non-connected households in Quezon Metro WD (10%) source 
their gardening water from spring/river/stream/pond. 
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Table 1C. Percentage Distribution of Non-connected Households by Source of       
Water for Various Uses (CONTINUATION) 

 
Water Source  Percent  

Cleaning  

Piped water (not own 
connection) 54.5% 

Public faucet 15.5% 

Private deep well 0.9% 

Private shallow  well 20.0% 

Spring/River/ Stream/ Pond 6.4% 

Rain 0.9% 

Water vendors & peddlers 1.8% 

Open dug well 0.0% 

  

N Cases 110 
 
Consistently, more than half of the non-connected households in Quezon Metro WD (55%) 
source their water used for cleaning from piped water system (not their own connection). 
Private shallow wells and public faucet are other sources of water used for cleaning as 
reported by 20% and 16% of the non-connected households in the area. 
 
 
Table 2.    Percentage Distribution of Non-connected Households Paying for Supply of 

Piped Water from Other Household’s Connection  
 

Indicators  Percent  
Percent of households paying 

for supply of piped water 
from other’s connection 

75.4% 

N Cases 69 

  

To whom paying:  

Neighbor/Relative who has 
own WD piped connection 42.3% 

Barangay association 57.7% 

  

N Cases 52 
 
Three out of four non-connected households in Quezon Metro WD (75%) that have access to 
the piped water system are paying for the water supply. Two out of five of these households 
(42%) are paying either to a neighbor or a relative who has WD piped connection while more 
than half (58%) pay for the supply of piped water to their respective barangay associations.  
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Table  3. Reasons of Non-connected Households for Not Being Connected to the 
Piped Water System (Multiple Responses)  

 
Reason for not being 

connected Percent 

Connection is not available 46.0% 

Connection fee too high 42.5% 

Present water source is 
adequate & satisfactory 23.0% 

Monthly charges too high 18.6% 

House is being rented 4.4% 

Disconnected 2.7% 

WD piped water not 
safe/clean 4.4% 

Waiting list for connection 3.5% 

  

N Cases 113 
 
Non-availability of water connection and high connection charges lead as reasons for not 
being connected to piped water as reported by 46% and 43% of the non-connected 
households in Quezon Metro WD.  The other leading reasons for not being connected to the 
existing piped water system are their currently adequate water sources and high monthly 
charges of WD as cited by 23% and 19% of the non-connected households, respectively.  
 
 
Table  4. Percentage Distribution of Non-connected Households by 

Perceived/Observed Availability of Water Service in their Household  
 

Indicator  Percent  
Perceived/Observed availability 
of water service in the 
household 

 

Sufficient all year round 84.1% 

Insufficient during dry season 3.5% 

Insufficient sometimes 11.5% 

Insufficient mostly 0.0% 

No information 0.9% 

  

N Cases 113 

  

Percent of non-connected 
households with storage tank 5.4% 

N Cases 112 
 
Most of the non-connected households in Quezon Metro WD (84%) perceive that availability 
of the current water service in their homes is sufficient all year round. Few of the non-
connected households (15%) reported insufficiency of water at certain times.  Expectedly, 
very few of these non-connected households (5%) have water storage tanks. 
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Table 5. Volume of Water Consumption of Non-connected Households by Type of 
Use (In gallons per day)  

 

Type of Use Minimum 
(gal/day) 

Maximum 
(gal/day) 

Average 
(gal/day) N Cases 

Drinking 0.79 40.00 3.15 113 

Cooking 0.26 20.00 2.63 113 

Bathing 6.00 180.00 34.92 110 

Gardening 1.00 30.00 5.74 57 

Cleaning 0.26 40.00 6.67 110 
 
Generally, among non-connected households in Quezon Metro WD, more water is used in 
bathing with a daily average household consumption of 35 gallons. Another major use of 
water among non-connected households is cleaning, with a daily average consumption of 
seven gallons per household.  The average daily water consumption of non-connected 
households for gardening, drinking and cooking is six, three and three gallons, respectively.  
 
 
Table 6.    Percentage Distribution of Non-connected Households by Persons Usually 

Fetching Water from the Source  
 

Person(s) usually  fetching 
water  from source Percent 

Adult male household 
member(s) 36.6% 

Adult female household 
member(s) 19.6% 

Children 13.4% 

Anyone available 30.4% 

  

N Cases 112 
 
Adult male household members in Quezon Metro WD account for about two-fifth (37%) of the 
usual water fetchers from the water source. Three out of ten of the non-connected 
households in this district (30%) claim that the person usually fetching water from its source 
can be anyone available to do the job. 
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Table 7.     Percentage Distribution of Non-connected Households by Means of 
Transporting Water  

 
Means of transport  Percent  

Water truck 5.6% 

Tricycle 4.7% 

Carry using pail/open 
containers 59.8% 

Carry using closed 
containers 2.8% 

Pipe or water hose 
connected to neighbor 27.1% 

Carry using both closed & 
open containers 0.0% 

Bicycle/Motorcycle 0.0% 

Own car/jeepney 0.0% 

Push cart 0.0% 

  

N Cases 107 
 
Three out of five non-connected households in Quezon Metro WD (60%) carry water using 
pail or any other open container from the source to their dwelling unit while some households 
(27%) use pipe or water hose connected to a neighbor for transporting water to their own 
houses.      
 
Table 8. Percentage Distribution of Non-connected Households by Total Spent 

Collecting Water per Day (In number of hours) and Schedule of Collecting  
Indicators  Percent  

Total time spent  

0.5 – 1 hour 92.1% 

1.1 – 2 hours 1.1% 

2- 4 hours 0.0% 

5 hours or more 6.7% 

  

N Cases 89 

  

Schedule of collecting  

Morning 16.3% 

Evening 0.0% 

Afternoon 6.5% 

Anytime 77.2% 

  

N Cases 92 
 
Half of an hour to an hour per day is spent collecting water by almost all of the non-
connected households in Quezon Metro WD (92%). Eight percent of the households in the 
area spend more than one hour daily for the collection of water.  
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There is no particular time of the day that water collecting is done in Quezon Metro WD as 
most of the non-connected households (77%) do it anytime of the day. A considerable 
percentage of the non-connected households (16%) in the area prefer to do it in the morning.     
 
Table 9. Percentage Distribution of Non-connected Households by Level of  

       Satisfaction on the Quality of Water from their Current Sources  
Level of Satisfaction  Percent  

Taste  

Extremely unsatisfied 0.0% 

Moderately unsatisfied 7.1% 

Moderately satisfied 69.6% 

Extremely satisfied 17.9% 

Neither satisfied nor 
unsatisfied 5.4% 

Smell  

Extremely unsatisfied 0.9% 

Moderately unsatisfied 7.1% 

Moderately satisfied 66.1% 

Extremely satisfied 21.4% 

Neither satisfied nor 
unsatisfied 4.5% 

Color  

Extremely unsatisfied 0.9% 

Moderately unsatisfied 6.3% 

Moderately satisfied 68.8% 

Extremely satisfied 19.6% 

Neither satisfied nor 
unsatisfied 4.5% 

Overall quality of water  

Extremely unsatisfied 0.9% 

Moderately unsatisfied 2.7% 

Moderately satisfied 72.7% 

Extremely satisfied 19.1% 

Neither satisfied nor 
unsatisfied 4.5% 

  

N Cases 112 
 
Nine out of ten non-connected households in Quezon Metro WD (91%) are moderately 
satisfied to extremely satisfied with the overall quality of their water. Most non-connected 
households (88%), however, remain consistent in rating moderately to extremely satisfied all 
the different aspects of water quality, such as taste, smell and color.        
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Table 10. Percentage Distribution of Non-connected Households with at Least One 
Member who Suffered from Water-related Diseases during the Past Year and 
Percentage of Households Treating Water from the Faucet  

Indicators  Percent  
Percent of households with at least 

one member who suffered from 
water-related diseases during the 
past year (April 2008-March 
2009) 

7.1% 

N Cases 113 

  

% of HH with at least one adult 
member who got sick with:  

Diarrhea 4.4% 

Amoebiasis 0.0% 

Gastroenteritis 0.0% 

Dysentery 0.0% 

Skin diseases 0.0% 

N Cases 113 

  

% of HH with at least one child 
member who got sick with:  

Diarrhea 2.7% 

Amoebiasis 0.0% 

Typhoid fever 0.9% 

N Cases 113 

  

Average number of days sick with:  

Diarrhea 2.4 (7 cases) 

Amoebiasis - 

Gastroenteritis - 

Dysentery - 

Skin diseases - 

  

Average cost of medication for:  

Diarrhea P 262 

Amoebiasis - 

Gastroenteritis - 

Dysentery - 

Typhoid fever P14,000 

Skin diseases - 
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Table 10.  Percentage Distribution of Non-connected Households with at Least One 
Member who Suffered from Water-related Diseases during the Past Year and 
Percentage of Households Treating Water from the Faucet (CONTINUATION) 

Indicators  Percent  
Percent of households that treat 

water from the faucet before 
drinking 

9.8% 

N Cases 112 
 
Only seven percent of the non-connected households in Quezon Metro WD have a member 
who suffered from water-related diseases mainly diarrhea during the past year, from April 
2008 to March 2009.  Consequently, only few non-connected households in the Quezon 
Metro WD (10%) treat water from the faucet before drinking.  
 
Table 11.     Proportion of Non-connected Households Willing to Connect to the WD 

Water Supply System  
Indicators  Percent  

Percent of non-connected households willing to 
connect with the existing water supply system  43.4% 

N Cases 113 

  

Percent of non-connected households willing to 
connect if existing water supply system will be 
improved (out of the households who do not want 
to connect to the existing water supply system) 

3.1% 

N Cases 64 

  

Absolute proportion of non-connected households 
willing to connect to the water supply system 45.2% 

N Cases 113 
 
Of the non-connected households in Quezon Metro WD, less than half (43%) are willing to 
connect with the existing water district water supply system. Among the non-connected 
households who do not want to connect to the existing water supply system, very few (<5%) 
are willing to connect even if improvements were to be made on the existing system. On the 
whole, improved or not improved, less than half of non-connected households in the district 
(45%) are willing to have their own connection with the WD piped water system.  
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Table 12. Reasons of Non-connected Households for Their Willingness/  
Unwillingness to Connect to the WD Piped Water System (Multiple 
Responses)  

 
Willingness/ Unwillingness to  Connect to  

the WD Piped Water System Percent 

Reason for willingness to connect 

Convenience 13.7% 

Really want/need the improved water service 88.2% 

Worried about the health risks of the water 
from current source 11.8% 

Water bill is not too high 13.7% 

  

N Cases 51 

  

Reason for unwillingness to connect 

Happy with our existing water source 58.1% 

Monthly water bill is too high 37.1% 

Connection charge is too high 19.4% 

Do not own land/house occupied 6.5% 

Do not really want/need  the improved service 14.5% 

Not worried about the health risks from my 
existing water source 1.6% 

  

N Cases 60 
 
Most of the non-connected households in Quezon Metro WD (88%) claimed that their leading 
reason for their willingness to avail of piped water connection is the need for improved water 
service.  More than one-tenth of the non-connected households in the area (14%) claimed 
that they will avail of the piped water connection because of convenience.  The reasons of 
other non-connected households for their willingness to connect to a piped water system are 
the inexpensive water bill (14%) and their worries about the health risks posed by the water 
from their current source (12%). 
 
The leading cause of reluctance to connect to the existing water supply system is 
contentment with their existing water source as gleaned from the response of about 58% of 
non-connected households in Quezon Metro WD. Interestingly, less than two-fifths of the 
non-connected households in the district (37%) perceive the monthly water bill to be too high, 
hence their unwillingness to connect to the existing water supply system.  Also, about one-
fifth of the households (19%) cited high connection charge as a reason that keeps them from 
connecting to the existing water supply system. 



 

TA No. 7122-PHI: Water District Development Sector Project PPTA – FR Vol. 4 – SPAR: QMWD 

202 

Table 13. Amount of Monthly Water Bill that Non-connected Households are  
Willing to Pay to Access Improved Water Supply Services  

 
Amount willing to pay  Percent  

P1,000/month 6.0% 

P 900/month 0.0% 

P 800/month 2.0% 

P 700/month 0.0% 

P 600/month 2.0% 

P 500/month 6.0% 

P 450/month 0.0% 

P 400/month 2.0% 

P 350/month 0.0% 

P 300/month 18.0% 

P 250/month 10.0% 

P 200/month  12.0% 

P150/month 42.0% 

  

Average Amount of Monthly 
Water Bill Willing to Pay P 292.00 

  

N Cases 50 
 
The amount of monthly water bill that most non-connected households in Quezon Metro WD 
(64%) are willing to pay if they were to connect to the water district is P150/month to 
P250/month. More than one-third of the non-connected households in the area (36%) are 
willing to pay P300/month or more. On the whole, the average amount of monthly water bill 
that non-connected households in Quezon Metro WD are willing to pay is estimated to be at 
P292.  
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Table 14.     Willingness to Connect by Total Household Monthly Income among Non-
connected Households  

 
Total household monthly 

income % N cases 

No income - - 

Less than P5,000 25.9% 27 

P5,000 - 9,999 38.6% 44 

P10,000 - 14,999 63.2% 19 

P15,000 - 19,999 72.7% 11 

P20,000 - 29,999 60.0% 5 

P30,000 - 39,999 33.3% 3 

P40,000 - 49,999 0.0% 1 

P50,000 or more 100.0% 1 

    

Total 43.4% 113 
 
There seems to be no distinct influence of total household monthly income to the willingness 
of non-connected households in Quezon Metro WD to connect with the current water supply 
system.  One-fourth of the non-connected households with monthly income of less than 
P5,000 (26%) are willing to connect to the existing water supply system. About two in every 
five non-connected households with a monthly income of P5,000-P9,999 (39%) intend to 
connect to the water supply system. More than three-fifths of the households with monthly 
income that falls between P10,000 and P29,999 are willing to connect to the existing water 
supply system. Moreover, one-third of the non-connected households who have P30,000-
P39,999 monthly income (33%) are willing to connect to the existing water supply system.  
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V. WATER SUPPLY AND SANITATION PREFERENCES BY SOCIO-ECONOMIC 
STATUS OF HOUSEHOLDS IN QUEZON METRO WATER DISTRICT 
 
Table 1.    Socio-Economic  Status of Households  
 

Socio-Economic Status Percent 
  Poor 37.1% 
  Non-poor 62.9% 
   

N Cases 388 
 
For this study, classification of households according to socio-economic status was done 
using the 2007 per capita poverty thresholds – such that those that fall below the poverty 
threshold are categorized as poor, and conversely, those above the threshold level are 
considered non-poor. Different threshold levels are used corresponding to the geographic 
location. The urban poverty threshold used for Quezon is P17,570.  Data shows that there 
are more non-poor households (63%) in Quezon Metro WD. Poor households comprise 37% 
of the total households in the area. 
 
 
Table 2.      Percentage Distribution of Households by Household Headship by Socio-

Economic Status  
 

 
SE Status Total  

Poor Non-poor 
Male-headed 64.6% 67.6% 66.5% 
Female-headed 35.4% 32.4% 33.5% 

N Cases 144 244 388 
 
Regardless of the socio-economic status, households are mostly headed by males, although 
it can be gleaned from the data that male-headship is slightly more prevalent among the non-
poor households (68%) than among the poor households (65%). 
 
 
Table 3. Percentage Distribution of Households by Water Pipe Connection Status 

by Socio-Economic Status  
 

 
SE Status Total   

Poor Non-poor 
WD-Connected 59.7% 77.5% 70.9% 
Non-connected 40.3% 22.5% 29.1% 

    
N Cases 144 244 388 

 
As expected, there is marked difference in water pipe connection between poor and non-
poor households.  There are more non-poor households in Quezon Metro WD (76%) that are 
WD-connected compared to the poor households (60%).  
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Table 4. Preference for Septage System Improvement by Socio-economic Status of 
Households 

 

Indicator 
SE Status  

Total 
Poor  Non-poor  

Percent of HHs that would like to 
improve septage system 8.4% 2.9% 4.9% 

N Cases 143 242 385 

    

Type of improvement preferred    

Installation of septic tank 33.3% 14.3% 26.3% 

Improvement/ rehabilitation of 
existing septic tank 50.0% 62.5% 55.0% 

De-sludging of septic tank  16.7% 42.9% 26.3% 

    

N Cases 12 7 19 

    

Percent of households willing to 
pay for:    

Installation of septic tank 66.7% 0.0% 40.0% 

N cases 6 4 10 

Improvement/ rehabilitation of 
existing septic tank 75.0% 42.9% 60.0% 

N cases 8 7 15 

De-sludging of septic tank  50.0% 60.0% 55.6% 

N Cases 4 5 9 

 
In Quezon Metro WD, very few of the households would like to improve their septage 
system. However, there are more poor households (8%) compared to non-poor households 
(<5%) who would like to improve their septage system.  
 
There are differences in the type of improvement preferred by the households. More poor 
households in the area have preference for installation of septic tank (33%), while preference 
for improvement/rehabilitation of existing septic tanks (63%) and de-sludging (43%) are more 
common among the non-poor households. 
 
More poor households than non-poor household in Quezon Metro WD are willing to pay for 
the installation of septic tanks (67% versus 0%), and rehabilitation of their septic tank (75% 
versus 43%). On the other hand, more non-poor households in the district (60%) than poor 
households (50%) are willing to pay for de-sludging services. 
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Table 5.      Willingness to Connect to the Existing/Improved Water Supply System by 
Socio-Economic Status of Households  

 

Indicator 
SE Status  

Total 
Poor  Non-poor 

Percent of non-connected 
households willing to connect to 
the existing water supply system 

36.2% 50.9% 43.4% 

N Cases 58 55 113 

    

Percent of non-connected 
households willing to connect if 
existing water supply system will 
be improved (out of the 
households who do not want to 
connect to the existing water 
supply system) 

5.3% 0.0% 3.1% 

N Cases 38 27 65 

    

Absolute proportion of non-
connected households willing to 
connect to the water supply 
system 

39.7% 50.9% 45.2% 

N Cases 58 55 113 
 
Among the non-connected households in Quezon Metro WD, willingness to connect to the 
existing piped water system is higher among the non-poor (51%) than the poor households 
(36%).  
 
Those who refused to be connected to the existing system were further asked about their 
willingness to connect if existing water supply system were to be improved. A very few of the 
poor non-connected households (5%) and none among the non-poor households gave 
positive responses. 
 
Generally, improved or not improved, more than half of the non-poor households (51%) and 
a lesser 40% of the poor households are willing to have their own connection with the piped 
water system.  
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Table 1.    Percentage Distribution of Households by Number of Households 
Occupying the Dwelling Unit by Household Headship  

Number of Households 
  

HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
1 95.7 92.3 94.6 
2 2.7 4.6 3.4 
3 0.4 0.8 0.5 

4 or more 1.2 2.3 1.6 
     

N Cases 257 130 387 
 
 
Table 2.    Percentage Distribution of Households by Household Size by Household 

Headship 

 Number of Household 
Members 

  

HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
1 - 2 11.3 10.8 11.1 
3 - 4 30.4 34.6 31.8 
5 - 6 40.9 29.2 37.0 
7 - 8 12.5 16.2 13.7 
9 - 10 2.7 4.6 3.4 

More than 10 2.3 4.6 3.1 
     

N Cases 257 130 387 
 
  
Table 3.    Percentage Distribution of Households by Total Number of Household 

Members 14 Years Old and Below by Household Headship 

 Number of Household 
Members 14 Years Old and 

Below 
  

HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
None 36.8 33.1 35.6 
1 - 2 45.3 46.9 45.9 
3 - 4 15.9 16.2 16.0 
5 - 6 1.2 2.3 1.5 
7 - 8 0.8 0.8 0.8 
9-10 0.0 0.8 0.3 

    
N Cases 258 130 388 
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Table 4. Percentage Distribution of Households by Total Number of Household 
Members 65 Years Old or Over by Household Headship  

Number of Household Members 
65 Years Old or Over 

  

HH Headship 
Total 

  
Male-

headed HHs 
Female-

headed HHs 
None 75.2 63.8 71.4 
1 - 2 24.8 36.2 28.6 

    
N Cases 258 130 388 

 
 
Table 5.    Percentage Distribution of Households by Length of Stay in the Barangay by 

Household Headship 

Length of Stay in the Barangay 
  

HH Headship 
Total 

  
Male-

headed HHs 
Female-

headed HHs 
Less than 10 19.8 28.5 22.7 
10 – 19 years 21.7 22.3 21.9 
20 – 29 years 24.4 19.2 22.7 
30 – 39 years 10.5 16.2 12.4 
40 – 49 years 13.2 5.4 10.6 
More than 50 years 10.5 8.5 9.8 

     
N Cases 258 130 388 

 
 
Table 6.    Percentage Distribution of Households by Total Monthly Household Income 

by Household Headship  

Total Monthly 
Household Income 

HH Headship 
Total 

  
Male-

headed HHs 
Female-

headed HHs 

No income 0.8 0.0 0.5 

Less than P5,000 11.9 19.2 14.3 

P5,000 - 9,999 33.6 27.2 31.5 

P10,000 - 14,999 21.3 16.0 19.6 

P15,000 - 19,999 15.4 12.8 14.6 

P20,000 - 29,999 9.5 11.2 10.1 

P30,000 - 39,999 3.6 8.0 5.0 

P40,000 - 49,999 1.2 2.4 1.6 

P50,000 or more 2.8 3.2 2.9 
    

N Cases 253 125 378 
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Table 7.    Percentage Distribution of Households by Total Monthly Household 
Expenditure by Household Headship 

Total Monthly 
Household Income 

HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 

Less than P3,000 4.9 6.5 5.4 

P3,000 - 4,999 9.1 15.3 11.2 

P5,000 - 9,999 37.0 29.8 34.6 

P10,000 - 14,999 25.5 16.9 22.6 

P15,000 - 19,999 11.1 14.5 12.3 

P20,000 - 29,999 7.4 9.7 8.2 

P30,000 - 49,999 3.7 3.2 3.5 

P50,000 or over 1.2 4.0 2.2 
    

N Cases 243 124 367 
 
 
Table 8.     Percentage Distribution of Households by Average Total Monthly 

Household Savings by Household Headship  

Average Total Monthly  
Household Savings 

HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 

None 74.4 66.2 71.6 

Less than P1,000 10.9 15.4 12.4 

P1,000 - 1,999 6.2 4.6 5.7 

P2,000 - 2,999 2.7 5.4 3.6 

P3,000 - 3,999 2.3 3.1 2.6 

P4,000 – 4,999 0.0 1.5 0.5 

P5,000 or over 3.5 3.8 3.6 
    

N Cases 258 130 388 
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Table 9.    Percentage Distribution of Households by Number of Household Members 
Currently Working or Employed by Household Headship 

 Number of Household 
Members Currently Working or 

Employed 

HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 

None 6.0 10.0 7.4 

1-2 members 85.2 74.6 81.6 

3-4 members 7.6 11.5 8.9 

5 or more members 1.2 3.8 2.1 
    

N Cases 250 130 380 
 
 
Table 10.  Proportion of Households With at Least One Member Who Had Borrowed 

Money during the Past year by Household Headship  

Indicator 
HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
Proportion of households with 
at least one member who had 
borrowed money during the 
past year 

79.1 78.5 78.9 

    

N Cases 258 130 388 
 
 
Table 11.     Percentage Distribution of Households by Highest Grade Completed by 

Household Head by Household Headship 

Highest Grade Completed by 
Household Head 

HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
No schooling 0.4 2.3 1.0 
Elementary 19.1 18.8 19.0 
High School 38.7 37.5 38.3 
Vocational training 5.9 3.9 5.2 
College and over 35.9 37.5 36.5 

    
N Cases 256 128 384 
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Table 12. Percentage Distribution of Households by Occupation of Household Head 
by Household Headship 

 Occupation of Household  
Head 

HH Headship 
Total  

Male-
headed HHs 

Female-
headed 

HHs 
Farming or fishing 6.6 2.3 5.2 
Own business 20.2 30.8 23.7 
Government employee 10.9 4.6 8.8 
Private employee 17.1 9.2 14.4 
Temporary laborer 11.6 3.1 8.8 
Street vendor 0.4 1.5 0.8 
Retired/Pensioner 10.5 13.1 11.3 
Unemployed 10.5 25.4 15.5 
Others 12.4 10.0 11.6 

    
N Cases 258 130 388 

 
 
Table 13. Percentage Distribution of Households by Ownership Status of House 

Occupied by Household Headship  

Ownership Status of House 
Occupied 

HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
House owner 82.9 82.3 82.7 
Caretaker 5.8 4.6 5.4 
Rent-free occupant 3.5 3.1 3.4 
Renter 7.4 10.0 8.2 
Living with relatives 0.4 0.0 0.3 

    
N Cases 258 130 388 

 
Table 14.  Percentage Distribution of Households by Ownership Status of the Lot 

Occupied on Which House is Built by Household Headship 

 Ownership Status of the Lot 
Occupied on Which House is 

Built 

HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
Owned 64.7 68.5 66.0 
Caretaker 8.1 8.5 8.2 
Rented/Leased 10.5 13.1 11.3 
Common property w/ other 
family members/relatives 8.9 3.1 7.0 

Government land 5.8 6.9 6.2 
Others 1.9 0.0 1.3 

    
N Cases 258 130 388 
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Table 15.     Percentage Distribution of Households by Type of House/Building 
Occupied by Household Headship 

 Type of House or Building 
Occupied 

HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
Single 93.8 87.7 91.8 
Duplex 3.1 6.9 4.4 
Apartment/condo/townhouse 2.3 4.6 3.1 
Commercial/industrial or 

agricultural bldg 0.0 0.8 0.3 

Others 0.8 0.0 0.5 
    

N Cases 258 130 388 
 
 
Table 16. Percentage Distribution of Households by Observed Materials that Make Up 

the Dwelling Unit by Household Headship 

 Observed materials that make 
up the dwelling unit 

HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
Strong materials 60.3 50.0 56.8 
Light materials 11.3 12.3 11.6 
Mixed but predominantly 
strong materials 23.0 33.1 26.4 

Mixed but predominantly light 
materials 5.1 4.6 4.9 

Salvaged/makeshift materials 0.4 0.0 0.3 
    

N Cases 257 130 387 
 
 
Table 17. Percentage Distribution of Households by Primary Water Sources (Multiple 

Responses) by Household Headship  

Primary Water Source 
HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
Piped connection 86.0 87.7 86.6 
Shallow well 8.9 6.9 8.2 
Water vendors 14.0 12.3 13.4 
Deep well 0.4 0.0 0.3 
Public/Street faucet  3.9 5.4 4.4 
Spring/River/Pond/Stream 7.4 6.2 7.0 
Rain 0.4 0.0 0.3 
    

N Cases 258 130 388 
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Table 18. Proportion of Households that Have WD Pipe Connection by Household 
Headship 

 Indicator 
HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
Proportion of households that 
have WD pipe connection 69.0 74.6 70.9 

    

N Cases 258 130 388 
 
 
Table 19. Percentage Distribution of Households by Type of Toilet Facility 

Owned/Used by Household Headship  

Type of Toilet Facility 
Owned/Used 

HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
Water-sealed (flush/pourflush) 
connected to septic tank 87.6 89.2 88.1 

Water-sealed (flush/pourflush) 
connected to drainage 9.7 9.2 9.5 

Water-sealed (flush/pourflush) 
connected to sewerage 
system 

0.8 0.0 0.5 

Water-sealed (flush/pourflush) 
connected to pit 0.8 0.0 0.5 

No toilet (wrap and throw, 
arinola, bush, sea/marshland , 
river ) 

0.8 0.8 0.8 

Shared toilet 0.0 0.8 0.3 
Public toilet 0.4 0.0 0.3 
    

N Cases 258 130 388 
 
 
Table 20. Proportion of Survey Respondents Satisfied with Current Toilet System 

Owned/Used and Willing to Improve Current Septage System by Household 
Headship 

 Indicators 
HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
Proportion of survey 
respondents satisfied with 
current toilet system 
owned/used 

96.9 95.4 96.4 

N Cases 258 130 388 
    
Proportion of survey 
respondents willing to improve 3.1 8.5 4.9 
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current septage system 
N Cases 255 130 385 

 
 
Table 21a. Hygiene and Sanitation Practices by Household Headship 

 Indicators  

HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
    
Percent of households whose 
members wash hands before 
cooking 

96.5 97.7 96.9 

    
N Cases 258 130 388 

    
Percent of households whose 
members wash hands before 
eating 

98.8 99.2 99.0 

    
N Cases 258 130 388 

    
Percent of households whose 
members wash hands after 
using toilet 

99.2 100.0 99.5 

    
N Cases 258 130 388 

    
Percent of households whose 
members wash hands before 
breastfeeding 

76.9 94.4 82.5 

    
N Cases 39 18 57 

 
 
Table 21b. Hygiene and Sanitation Practices by Household Headship (CONTINUATION) 

Indicators  
HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
Percent of households whose 
members wash hands before 
feeding children 

92.5 100.0 95.3 

    
N Cases 107 63 170 

    
Percent of households whose 
members wash hands after 
changing diaper 

82.8 96.8 87.6 

    
N Cases 58 31 89 
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Percent of households whose 
members wash hands after 
washing the children after toilet 

94.9 100.0 96.8 

    
N Cases 118 70 188 

 
 
Table 22.  Percentage Distribution of Households by Place where Children &Infants go 

for Toilet Purposes by Household Headship 

 Place where Children &Infants 
go for Toilet Purposes 

HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
    

Toilet 99.6 98.3 99.2 
Gutter/water canals 0.0 1.7 0.5 
Disposable diapers 0.4 0.0 0.3 
    

N Cases 246 119 365 
 
 
Table 23.  Percentage Distribution of Households by Number of Times Household Eat 

in a Day by Household Headship  

Number of Times Household 
Eat in a Day 

HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
1-2 times a day 1.2 0.8 1.0 
3 times a day 36.8 33.1 35.6 
4  times or more 61.2 66.2 62.9 
No information 0.8 0.0 0.5 

     
N Cases 258 130 388 

 
 
Table 24. Child and Maternal Mortality Experience by Household Headship 

 Indicators  

HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
Percent of households with 
children who died before 
reaching the age of 6 

1.6 1.5 1.5 

N Cases 258 130 388 
    

Percent of households with 
member who died during 
pregnancy or while giving birth 

0.8 0.0 0.5 

N Cases 258 130 388 
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Table 25.  Percentage Distribution of Households by Health Facility Sought for Medical 

Services by Household Headship 

Health Facility Sought for 
Medical Services 

HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
Health center 38.7 29.7 35.7 
Private clinic 17.6 16.4 17.2 
Government hospital 12.5 12.5 12.5 
Private hospital 25.4 34.4 28.4 
Herbolario 2.3 0.0 1.6 
Self medication 2.7 2.3 2.6 
Others 0.8 4.7 2.1 

    
 Percent of survey respondents 
satisfied with available health 
services in their locality 

94.5 95.3 94.8 

N Cases 256 128 384 
 
 
 
Table 26.  Access to Insurance and Assistance for Health Expenses, and Participation 

in Community Organization by Household Headship 

 Indicators  
HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
Percent of households with at 
least one member who has 
Philhealth or any health 
insurance coverage 

71.8 70.0 71.2 

    
N Cases 258 130 388 

    
Percent of households with at 
least one member who gets any 
form of assistance for health 
expenses 

35.2 38.9 36.5 

N Cases 258 130 388 
    

Percent of households with at 
least one member who is a 
member of any 
organization/association in the 
community 

20.4 20.2 20.3 

    
N Cases 258 130 388 
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Table 27a.  Percentage Distribution of Households by Household Decision-making 
Patterns by Household Headship 

 Member of Household who 
decides 

HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
When to buy household equipment  

Husband 19.8 3.1 14.2 
Wife 20.5 51.5 30.9 
Both husband/wife 53.9 26.9 44.8 
Other member(s) 5.8 18.5 10.1 

    
N Cases 258 130 388 

    
When to renovate the house  

Husband 31.0 9.3 23.8 
Wife 11.2 44.2 22.2 
Both husband/wife 50.4 29.5 43.4 
Other member(s) 7.4 17.1 10.6 

    
N Cases 258 129 387 

    
When to build a toilet/septic tank  

Husband 38.0 12.4 29.5 
Wife 8.5 34.9 17.3 
Both husband/wife 39.5 23.3 34.1 
Other member(s) 14.0 29.5 19.1 

    
N Cases 258 129 387 

    
On the family’s economic activity  

Husband 10.9 3.8 8.5 
Wife 39.1 53.1 43.8 
Both husband/wife 45.3 25.4 38.7 
Other member(s) 4.7 17.7 9.0 

    
N Cases 258 130 388 

    
To bring the children to the doctor when sick  

Husband 11.0 4.0 8.7 
Wife 34.9 48.4 39.3 
Both husband/wife 49.4 30.6 43.3 
Other member(s) 4.7 16.9 8.7 

    
N Cases 255 124 379 
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Table 27b. Percentage Distribution of Households by Household Decision-making 
Patterns by Household Headship 

 

 Member of Household who 
decides 

HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
On water connection  

Husband 27.1 11.0 21.7 
Wife 12.9 40.2 22.0 
Both husband/wife 51.4 29.1 44.0 
Other member(s) 8.6 19.7 12.3 

     
N Cases 255 127 382 

 
 
Table 28. Percentage Distribution of Households by Household Responsibility 

Patterns by Household Headship 

Member of household who is 
responsible 

HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
Supervising/reminding the children to wash hands  
    

Husband 5.5 0.8 4.0 
Wife 40.6 56.5 45.8 
Both husband/wife 41.3 25.8 36.2 
Other member(s) 12.6 16.9 14.0 

     
N Cases 254 124 378 

    
Cleaning the toilet and water containers  
    

Husband 18.6 8.5 15.2 
Wife 40.7 52.3 44.6 
Both husband/wife 22.5 13.8 19.6 
Other member(s) 18.2 25.4 20.6 

     
N Cases 258 130 388 

    
Removing garbage  
    

Husband 34.9 18.5 29.4 
Wife 20.2 35.4 25.3 
Both husband/wife 21.3 10.0 17.5 
Other member(s) 23.6 36.2 27.8 

     
N Cases 258 130 388 
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Cleaning drainage/sewage systems  
    

Husband 42.9 20.6 35.5 
Wife 17.3 32.5 22.4 
Both husband/wife 19.3 7.1 15.3 
Other member(s) 20.5 39.7 26.8 

     
N Cases 254 126 380 
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A.      WD-CONNECTED HOUSEHOLDS 
 
Table 29.  Percentage Distribution of WD-connected Households by Reason for Water 

Connection by Household Headship 

 
 
Table 30. Percentage Distribution of WD-connected Households Providing Water to 

Neighbor/ Relatives by Household Headship 

Indicators 
HH Headship Total 

Male-
headed 

HHs 

Female-
headed 

HHs   
Percentage of WD-connected 

Households providing water to 
neighbor/ relatives 

9.0% 8.2% 8.8% 

N Cases 177 97 274 
    

Number of other 
households/families using water 
from the household’s  piped water 

   

1 household/family 76.9% 57.1% 70.0% 

2  households/families 15.4% 0.0% 10.0% 

3  households/families 7.7% 0.0% 5.0% 

4  households/families 0.0% 14.3% 5.0% 
5 or more  households/ families 0.0% 28.6% 10.0% 

    
N Cases 13 7 20 

    
Household is being charged by 
WD at:    

Residential rate 94.8% 94.8% 94.8% 
Commercial rate 5.2% 5.2% 5.2% 
    

N Cases 173 96 269 

Reason for Water Connection 
HH Headship 

Total 
  

Male-
headed 

HHs 

Female-
headed 

HHs 
Convenience 93.8% 92.8% 93.4% 
Health safeguard against water-borne 
diseases 11.9% 18.6% 14.2% 

Reliability of water supply 16.9% 18.6% 17.5% 
Status symbol (lifestyle) 0.0% 0.0% 0.0% 
Inadequacy of other sources 6.2% 8.2% 6.9% 
Cheaper 1.7% 4.1% 2.6% 
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Table 31.  Proportion of WD-connected Households with at least One Member who  
     Suffered from Water-related Diseases Last Year Due to Consumption of  
     Water Supplied by Household Headship 

 Indicators 

HH Headship 

Total 
  

Male-
headed 

HHs 

Female-
headed 

HHs 
Percent  of WD-connected 

Households with at least one 
member who suffered from water-
related diseases last year due to 
consumption of water supplied by 
the water district 

10.4% 8.5% 9.7% 

N Cases 173 94 267 
    

Percent of WD-connected 
Households that treat water from 
faucet before drinking 

6.3% 5.2% 5.9% 

N Cases 176 96 272 
 
 
Table 32a.   Percentage Distribution of WD-connected Households by Observed 

Pressure and Sufficiency of Piped Water and Use of Water Pump/Tank by 
Household Headship 

Indicators 
HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
Observed Pressure of Piped 
Water    

Very adequate 5.6% 5.2% 5.5% 
Adequate 75.7% 77.3% 76.3% 
Poor 11.9% 9.3% 10.9% 
Very poor 6.8% 8.2% 7.3% 

N Cases 177 97 274 
    
Percent of Households using 

water pump to increase the 
pressure 

0.6% 1.0% 0.7% 

N Cases 177 97 274 
    
Percent of Households with 

water storage tank 2.3% 3.1% 2.6% 

N Cases 177 97 274 
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Table 32b. Percentage Distribution of WD-connected Households by Observed 
Pressure and Sufficiency of Piped Water and Use of Water Pump/Tank by 
Household Headship (CONTINUATION) 

Indicators 

HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
    
Percent of Households 
receiving water from piped 
water connection that is 
sufficient for their basic 
domestic needs 

94.3% 97.9% 95.6% 

N Cases 174 96 270 
    
Percent of Households willing to 
get  additional water needs from 
the WD piped connection 

14.3% 100.0% 33.3% 

N Cases 7 2 9 
 
 
Table 33.  Amount of Monthly Water Bill that WD-connected Households are Willing to 

Pay to Access Improved Water Supply Services by Household Headship 

 Amount Willing to Pay to 
Access Improved Water Supply 

Services 

HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
    

P1,000/month 6.8% 3.1% 5.5% 
P 900/month 1.1% 1.0% 1.1% 
P 800/month 4.0% 1.0% 2.9% 
P 700/month 1.7% 1.0% 1.5% 
P 600/month 4.0% 8.2% 5.5% 
P 500/month 9.6% 9.3% 9.5% 
P 450/month 0.6% 0.0% 0.4% 
P 400/month 7.9% 3.1% 6.2% 
P 350/month 4.5% 2.1% 3.6% 
P 300/month 11.3% 11.3% 11.3% 
P 250/month 12.4% 6.2% 10.2% 
P 200/month  13.0% 19.6% 15.3% 
P150/month 22.6% 34.0% 26.6% 
    

N Cases 177 97 274 
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Table 34.   Percentage Distribution of WD-connected Households by Preferred  
                  Aspect of Water District Services Prioritized for Improvement by Household  
                  Headship 

 Aspect of Water District 
Services 

  

HH Headship Total 

Male-
headed HHs 

Female-
headed 

HHs   
Water pressure 35.3% 40.4% 37.1% 
Billing 15.6% 14.9% 15.4% 
Complaints handling 5.2% 8.5% 6.4% 
Reduced water rates 14.5% 5.3% 11.2% 
Repairs 2.9% 5.3% 3.7% 
Others 26.6% 25.5% 26.2% 
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B. NON-CONNECTED HOUSEHOLDS 

 
Table 35a.   Percentage Distribution of Non-connected Households by Source of Water 

for Various Uses by Household Headship  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Table 35b.  Percentage Distribution of Non-connected Households by Source of Water 

for various Uses Household Headship (CONTINUATION) 

Source of Water for various 
Uses 

HH Headship Total 

Male-
headed HHs 

Female-
headed 

HHs   
For Drinking    

Piped water (not own 
connection) 58.8% 51.5% 56.6% 

Public faucet/ hydrant 12.5% 18.2% 14.2% 
Deep well 0.0% 0.0% 0.0% 
Shallow well 6.3% 6.1% 6.2% 
Spring/River/Stream/Pond 7.5% 0.0% 5.3% 
Water vendors & peddlers 15.0% 24.2% 17.7% 
Open dug well 0.0% 0.0% 0.0% 

    
For Cooking    

Piped water (not own 
connection) 60.0% 54.5% 58.4% 

Public faucet/ hydrant 13.8% 18.2% 15.0% 
Deep well 1.3% 0.0% 0.9% 
Shallow well 12.5% 12.1% 12.4% 
Spring/River/Stream/Pond 7.5% 3.0% 6.2% 
Water vendors & peddlers 5.0% 12.1% 7.1% 
Open dug well 0.0% 0.0% 0.0% 

    
For bathing    

Piped water (not own 
connection) 55.0% 51.5% 54.0% 

Public faucet/ hydrant 13.8% 18.2% 15.0% 
Deep well 2.5% 0.0% 1.8% 
Shallow well 18.8% 27.3% 21.2% 
Spring/River/Stream/Pond 8.8% 3.0% 7.1% 
Water vendors & peddlers 1.3% 0.0% 0.9% 
Open dug well 0.0% 0.0% 0.0% 

     
N Cases 80 33 113 

Source of Water for various 
Uses 

HH Headship Total 

Male-
headed HHs 

Female-
headed 

HHs   
For gardening    

Piped water (not own 56.8% 64.3% 58.6% 
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Table 36.     Percentage Distribution of Non-connected Households by Reason for Not 

Being Connected to Water District by Household Headship 

Reason for Not Being 
Connected to Water District 

HH Headship Total 

Male-
headed HHs 

Female-
headed 

HHs   
Connection is not available 41.3% 57.6% 46.0% 
Connection fee too high 47.5% 30.3% 42.5% 
Present water source is 
adequate & satisfactory 20.0% 30.3% 23.0% 

Monthly charges too high 21.3% 12.1% 18.6% 
House is being rented 5.0% 3.0% 4.4% 
Disconnected 3.8% 0.0% 2.7% 
WD piped water not safe/clean 5.0% 3.0% 4.4% 
Waiting list for connection 2.5% 6.1% 3.5% 

    
N Cases 80 33 113 

 
 

connection) 
Public faucet/ hydrant 15.9% 7.1% 13.8% 
Deep well 2.3% 0.0% 1.7% 
Shallow well 11.4% 21.4% 13.8% 
Spring/River/Stream/Pond 13.7% 7.1% 12.0% 
Water vendors & peddlers 0.0% 0.0% 0.0% 
Open dug well 0.0% 0.0% 0.0% 

     
N Cases 44 14 58 

    
For cleaning    

Piped water (not own 
connection) 55.1% 53.1% 54.5% 

Public faucet/ hydrant 14.1% 18.8% 15.5% 
Deep well 1.3% 0.0% 0.9% 
Shallow well 19.2% 21.9% 20.0% 
Spring/River/Stream/Pond 9.0% 3.1% 7.3% 
Water vendors & peddlers 1.3% 3.1% 1.8% 
Open dug well 0.0% 0.0% 0.0% 

     
N Cases 78 32 110 
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Table 37. Percentage Distribution of Non-connected Households by Observed 
Availability of Water Service in the Household and Ownership of Water 
Storage Tank by Household Headship 

Indicators 

HH Headship Total 

Male-
headed HHs 

Female-
headed 

HHs   
Observed availability of water 
service in the household    

Sufficient all year round 87.5% 75.8% 84.1% 
Insufficient during dry season 2.5% 6.1% 3.5% 
Insufficient sometimes 8.8% 18.2% 11.5% 
Insufficient mostly 0.0% 0.0% 0.0% 
No information 1.3% 0.0% 0.9% 

    
N Cases 80 33 113 

    
Percent of Non-connected 
Households with water storage 
tank 

5.1% 6.1% 5.4% 

N Cases 79 33 112 
 
 
Table 38.  Percentage Distribution of Non-connected Households by Person Fetching 

Water from Source by Household Headship 

Person Fetching Water from 
Source 

HH Headship Total 

Male-
headed HHs 

Female-
headed 

HHs   
Adult male household 

member(s) 39.2% 30.3% 36.6% 

Adult female household 
member(s) 19.0% 21.2% 19.6% 

Children 13.9% 12.1% 13.4% 

Anyone available 27.8% 36.4% 30.4% 

    
N Cases 79 33 112 

 
 
Table 39. Percentage Distribution of Non-connected Households by Means of 

Transporting Water from the Water Source by Household Headship 

Means of Transporting Water 
from the Water Source 

HH Headship Total 

Male-
headed HHs 

Female-
headed 

HHs   
Water truck 7.8% 0.0% 5.6% 
Tricycle 5.2% 3.3% 4.7% 
Carry using pail/open 

containers 57.1% 66.7% 59.8% 

Carry using closed containers 3.9% 0.0% 2.8% 
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Pipe or water hose connected 
to neighbor 26.0% 30.0% 27.1% 

Carry using both closed & open 
containers 0.0% 0.0% 0.0% 

Bicycle/Motorcycle 0.0% 0.0% 0.0% 
Own car/jeepney 0.0% 0.0% 0.0% 
Push cart 0.0% 0.0% 0.0% 

    
N Cases 77 30 107 

 
 
Table 40.  Percentage Distribution of Non-connected Households by Total Time Spent 

for Collecting Water per Day (In number of hours) and Schedule of 
Collecting by Household Headship 

Indicators 
HH Headship Total 

Male-
headed HHs 

Female-
headed 

HHs   
Total time spent    

0.5 – 1 hour 84.5% 78.6% 82.8% 
1.1 – 2 hours 1.4% 0.0% 1.0% 
2- 4 hours 0.0% 0.0% 0.0% 
5 hours or more 7.0% 3.6% 6.1% 
No information 7.0% 17.9% 10.1% 
    

N Cases 71 28 99 
    

Schedule of collecting    
Morning 12.5% 15.2% 13.3% 
Evening 0.0% 0.0% 0.0% 
Afternoon 7.5% 0.0% 5.3% 
Anytime 66.3% 54.5% 62.8% 
No Information 13.8% 30.3% 18.6 

    
N Cases 80 33 113 

 
 
Table 41. Proportion of Non-connected Households with at least One Member who 

Suffered from Water-related Diseases Last Year Due to Consumption of 
Water Supplied by Household Headship  

Indicators 
HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
Percent  of Non-connected 

Households with at least one 
member who suffered from 
water-related diseases last 
year due to consumption of 
water supplied by the water 
district 

6.3% 9.1% 7.1% 
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N Cases 80 33 113 
    

Percent of Non-connected 
Households that treat water 
from faucet before drinking 

10.0% 9.1% 9.7% 

N Cases 80 33 113 
 
  
Table 42.  Willingness to Connect to WD Water Supply System of Currently Non-

connected Households by Household Headship 

Indicators 
HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
Percent of non-connected 

households willing to connect 
with the existing water supply 
system  

43.8% 42.4% 43.4% 

N Cases 80 33 113 

    
Percent of non-connected 

households willing to connect 
if existing water supply 
system will be improved (out 
of the households who do not 
want to connect to the 
existing water supply system) 

2.2% 5.3% 3.1% 

N Cases 46 19 65 
 
 
Table 43. Reasons of Non-connected Households for Their Willingness/ 

Unwillingness to Connect to the WD Piped Water System by Household 
Headship (Multiple Responses) 

Water District 
HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
Reason for willingness to 
connect    

Convenience 16.7% 6.7% 13.7% 
Really want/need the 
improved water service 91.7% 80.0% 88.2% 

Worried about the health risks 
of the water from current 
source 

5.6% 26.7% 11.8% 

Water bill is not too high 5.6% 33.3% 13.7% 

    

N Cases 36 15 51 

    
Reason for unwillingness to 
connect    
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Happy with our existing water 
source 52.3% 72.2% 58.1% 

Monthly water bill is too high 45.5% 16.7% 37.1% 
Connection charge is too high 20.5% 16.7% 19.4% 
Do not own land/house 
occupied 9.1% 0.0% 6.5% 

Do not really want/need  the 
improved service 13.6% 16.7% 14.5% 

Not worried about the health 
risks from my existing water 
source 

2.3% 0.0% 1.6% 

    

N Cases 44 18 62 
 
 
Table 44. Amount of Monthly Water Bill that Non-connected Households are Willing to 

Pay to Access Improved Water Supply Services by Household Headship 

Amount Willing to Pay to 
Access Improved Water Supply 

Services 

HH Headship 

Total 
  

Male-
headed HHs 

Female-
headed 

HHs 
P1,000/month 5.6% 6.7% 5.9% 
P 900/month 0.0% 0.0% 0.0% 
P 800/month 2.8% 0.0% 2.0% 
P 700/month 0.0% 0.0% 0.0% 
P 600/month 0.0% 6.7% 2.0% 
P 500/month 8.3% 0.0% 5.9% 
P 450/month 0.0% 0.0% 0.0% 
P 400/month 2.8% 0.0% 2.0% 
P 350/month 0.0% 0.0% 0.0% 
P 300/month 16.7% 20.0% 17.6% 
P 250/month 5.6% 20.0% 9.8% 
P 200/month  8.3% 20.0% 11.8% 
P150/month 47.2% 26.7% 41.2% 
    
N Cases 36 15 51 

 
 
Table 45.  Satisfaction/Dissatisfaction with Current Toilet System by Gender of Survey 

Respondents  

Indicators 
Gender of Respondent 

Total 
  Male Female 

Percent of households 
satisfied with current  toilet 
system 

96.0% 96.6% 96.4% 

Percent of households 
dissatisfied with current toilet 
system 

4.0% 3.4% 3.6% 

N Cases 125 263 388 
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Reasons for dissatisfaction    
Backflow 50.0% 28.6% 36.4% 
Foul odor 25.0% 14.3% 18.2% 
Combination of backflow 
resulting to foul odor and 
inconvenience 

25.0% 57.1% 45.5% 

Rodent infestation 0.0% 0.0% 0.0% 
Flies/Insects 0.0% 0.0% 0.0% 
    

N Cases 4 7 11 
 
 
Table 46.  Satisfaction Level on the Quality of Water District Piped Water by Gender of 

Survey Respondents 

Satisfaction Level 
Gender of Respondent 

Total 
  Male Female 

Taste    

Extremely unsatisfied 3.3% 2.8% 2.9% 
Moderately unsatisfied 16.3% 15.5% 15.8% 

Moderately satisfied 65.2% 66.9% 66.3% 

Extremely satisfied 9.8% 5.5% 7.0% 
Neither satisfied nor 
unsatisfied 5.4% 9.4% 8.1% 

Smell    

Extremely unsatisfied 1.1% 2.2% 1.8% 
Moderately unsatisfied 12.0% 13.3% 12.8% 

Moderately satisfied 67.4% 69.6% 68.9% 

Extremely satisfied 12.0% 7.2% 8.8% 
Neither satisfied nor 
unsatisfied 7.6% 7.7% 7.7% 

Color    

Extremely unsatisfied 1.1% 1.1% 1.1% 
Moderately unsatisfied 18.5% 13.3% 15.0% 
Moderately satisfied 59.8% 71.3% 67.4% 

Extremely satisfied 14.1% 6.6% 9.2% 
Neither satisfied nor 
unsatisfied 6.5% 7.7% 7.3% 

Overall quality of water    

Extremely unsatisfied 4.3% 1.1% 2.2% 
Moderately unsatisfied 10.9% 9.5% 10.0% 

Moderately satisfied 65.2% 72.1% 69.7% 

Extremely satisfied 14.1% 6.7% 9.2% 
Neither satisfied nor 
unsatisfied 5.4% 10.6% 8.9% 

    
N Cases 92 181 273 
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Table 47. Water District Service Performance Rating by Gender of Survey 
Respondents 

Performance Rating 
Gender of Respondent Total 

  Male Female 
Continuity of water supply  

Very Poor 16.3% 11.0% 12.8% 
Poor 19.6% 23.6% 22.3% 
Neutral 21.7% 23.6% 23.0% 
Good 41.3% 36.8% 38.3% 
Very Good 1.1% 4.9% 3.6% 

Reliability of water meter  
Very Poor 4.3% 3.8% 4.0% 
Poor 10.9% 9.9% 10.2% 
Neutral 39.1% 40.1% 39.8% 
Good 42.4% 43.4% 43.1% 
Very Good 3.3% 2.7% 2.9% 

Regularity of billing and collection  
Very Poor 3.3% 2.2% 2.6% 
Poor 3.3% 7.1% 5.8% 
Neutral 43.5% 41.8% 42.3% 
Good 47.8% 45.1% 46.0% 
Very Good 2.2% 3.8% 3.3% 

Response to customer complaints  
Very Poor 17.4% 9.3% 12.0% 
Poor 21.7% 22.0% 21.9% 
Neutral 40.2% 41.2% 40.9% 
Good 19.6% 26.9% 24.5% 
Very Good 1.1% 0.5% 0.7% 

Repairtime/services  
Very Poor 13.0% 11.6% 12.1% 
Poor 22.8% 18.2% 19.8% 
Neutral 40.2% 40.9% 40.7% 
Good 22.8% 28.7% 26.7% 
Very Good 1.1% 0.6% 0.7% 

Overall water supply service  
Very Poor 10.9% 8.2% 9.1% 
Poor 19.6% 14.8% 16.4% 
Neutral 32.6% 35.2% 34.3% 
Good 35.9% 40.1% 38.7% 
Very Good 1.1% 1.6% 1.5% 
    

N Cases 92 182 274 
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Table 48. Aspects of WD Services that Survey Respondents Want to be Improved by 
Gender of Survey Respondents (Multiple Responses) 

Aspect of WD Services 
Gender of Respondent 

Total 
  Male Female 

Water pressure 44.3% 33.5% 37.1% 
Complaints handling 4.5% 7.3% 6.4% 
Reduced water rates 11.4% 11.2% 11.2% 
Repairs 2.3% 4.5% 3.7% 
Billing 10.2% 17.9% 15.4% 

      Quality of water/ 
      clean water 0.0% 0.0% 0.0% 

Others 27.3% 25.7% 26.2% 
N Cases 88 179 267 

 
 
Table 49a.   Satisfaction Level on the Quality of Water from Various Sources of Non-

connected Households by Gender of Survey Respondents 

Satisfaction Level 
Gender of Respondent 

Total 
  Male Female 

Taste    
Extremely unsatisfied 0.0% 0.0% 0.0% 
Moderately unsatisfied 6.1% 7.5% 7.1% 
Moderately satisfied 66.7% 70.0% 69.0% 
Extremely satisfied 21.2% 16.3% 17.7% 
Neither satisfied nor 
unsatisfied 6.1% 5.0% 5.3% 

No Information 0.0% 1.3% .9% 
Smell    

Extremely unsatisfied 0.0% 1.3% 0.9% 
Moderately unsatisfied 3.0% 8.8% 7.1% 
Moderately satisfied 72.7% 62.5% 65.5% 
Extremely satisfied 24.2% 20.0% 21.2% 
Neither satisfied nor 
unsatisfied 0.0% 6.3% 4.4% 

No Information 0.0% 1.3% 0.9% 
Color    

Extremely unsatisfied 0.0% 1.3% 0.9% 
Moderately unsatisfied 6.1% 6.3% 6.2% 
Moderately satisfied 66.7% 68.8% 68.1% 
Extremely satisfied 21.2% 18.8% 19.5% 
Neither satisfied nor 
unsatisfied 6.1% 3.8% 4.4% 

No Information 0.0% 1.3% 0.9% 
    

N Cases 33 80 113 
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Table 49b.  Satisfaction Level on the Quality of Water from Various Sources of Non-
connected Households by Gender of Survey Respondents 
(CONTINUATION) 

Satisfaction Level 
Gender of Respondent 

Total 
  Male Female 

Overall quality of water    

Extremely unsatisfied 0.0% 1.3% 0.9% 
Moderately unsatisfied 3.0% 2.5% 2.7% 

Moderately satisfied 69.7% 71.3% 70.8% 

Extremely satisfied 21.2% 17.5% 18.6% 
Neither satisfied nor 
unsatisfied 3.0% 5.0% 4.4% 

No Information 3.0% 2.5% 2.7% 
    

N Cases 33 80 113 
    

 
 
Table 50.  Proportion of Survey Respondents who are Satisfied with Available Health 

Services in Their Locality by Gender of Respondent 

 Indicator 
Gender of Respondent 

Total 
  Male Female 

Percent of survey respondents 
satisfied with available health 
services in their locality 

90.2% 96.9% 94.8% 

    
N Cases 123 261 384 
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ANNEX 2 
 
 
 
 

DISTRIBUTION OF SAMPLE HOUSEHOLDS FOR THE  
 

WDDSP HOUSEHOLD SURVEY 
 

QUEZON METRO WATER DISTRICT 
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DISTRIBUTION OF SURVEY SAMPLE HOUSEHOLDS 
QUEZON METRO WATER DISTRICT 

 
Municipality/Barangay  

 
# of HHs 

(2007) 
Sample 

HHs Remarks 

      

 TOTAL  
 

69,864 384 
 

      

 Lucena  
 

43,872 241 
 

 Serviced Barangays 
 

43,872 241 
 

Bgy 1 Barangay 3 (Pob.)   
 

286 7 
 

Bgy 2 Gulang-gulang  
 

5,310 126 
 

Bgy 3 Ibabang Iyam   
 

4,551 108 
 

      

 Pagbilao  
 

9,063 50 
 

 Serviced Barangays 
 

7,529 42 
 

Bgy 4 Bukal  
 

1,745 33 
 

Bgy 5 Barangay 2 Daungan (Pob.)  
 

463 9 
 

      

 Expansion Areas  
 

1,534 8 
 

Bgy 6 Silangan Malicboy  
 

973 8 
 

      

 Tayabas  
 

16,930 93 
 

 Serviced Barangays 
 

14,319 79 
 

Bgy 7 Angeles Zone IV   
 

262 16 
 

Bgy 8 Dapdap  
 

446 27 
 

Bgy 9 Domoit Kanluran  74 5 
Water 

source 

Bgy 10 Potol  
 

182 11 
 

Bgy 11 Tongko  
 

321 20 
 

      

 Expansion Areas  
 

2,611 14 
 

Bgy 12 Palale Kanluran  
 

333 6 
 

Bgy 13 Palale Silangan   
 

518 8 
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APPENDIX 3.2: LIST OF WOMEN’S AND NON-GOVERNMENT 
ORGANIZATIONS AND CONTACT INFORMATION, LUCENA CITY  

 
 

Name of NGOs 
 

Projects / Programs / Activities 
 

Contact Person 
 

Contact No. 
 
1.  GBI Banahaw Chapter 
 
 
 
2.  Rotary Club of 
     Lucena South 

 
1. Monthly Activities  

• Rivers Resuscitation Project 
• Tree Planting 
• Linis Bayan 

 
1. Installation of  Water Pump 
     at Talabis 

 
 
 

 
   Engr. Ronaldo  
   “Planet”  Faller 
       (president) 
 
 
  Ramon Rodolfo 
  (president) 
 
  Nelson Eleazar 
  (incoming president) 
 

 
710-4358 

 
 
 
 

660-3820 

 
3.  KOOPNAMAN 

 
 
 
 
 
 
 
 
4. Lucena Jaycees 

 
 
 
 
 7.   Kabalikat Civicom 
 
 

 
1. Medical and Dental Mission 
    (Annualy) 
2. Campaign for Proper 
     Waste Management 
3. Conduct Livelihood Program  
     using recycled materials 
4. Sanitation Program in the home 
     and business place 
 
1. Installation of water pump 
     for the Aetas at Brgy. Gulang2 
2. Medical Mission 
3. Feeding Program 

 
1. Rescue Operation 
2. Radio Communication 
 

 
Isabel Bico 
(president) 

 
 
 
 
 
 
 
 

Bong Talabong / 
Atty. Sia 

 
 
 

Jerome E. Osia 

 
373-3168 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

710-4343 

 
8. Bagong Silang ng 
    Pag-asa Homeowners 
    Association 
 

 
9. Maryknoll Multi- 
       Purpose Coop. 

 

 
1. Installation of deep wells in 
     selected areas 
 
 
 

 
1. For credit and loan purposes only 
                      

 
Tita M. Mendiola 

 
 
 

Marvin Fuentes 
 

Fernandita Baronia 

 
660-1986 

 
 
 

660-5275 
 

710-4026 

 
10. Kabalikat para sa 
        Maunlad na  Buhay 
        Incorporated 
        (KMBI) 
 
11. Rotary Club of 
       University District 

 
For credit and loan purposes only 
 
 
 
 

1. Installation of deepwells in 
     selected depressed areas. 
2. Feeding Program at brgy. Barra 
     Elementary School 
3. Food Assistance to indigent 
     people for the whole year 

 

 
Jasmin Mendoza 

 
 
 
 

Bert Enverga 
(past president) 

 
Hilda Tagarao 

(incoming president) 
 
 
 

 
710-8775 

 
 
 
 
 
 
 

0921-5066422 
 
 

373-5725 



 

TA No. 7122-PHI: Water District Development Sector Project PPTA – FR Vol. 4 – SPAR: QMWD 

238

 
Name of NGOs 

 
Projects / Programs / Activities 

 
Contact Person 

 
Contact No. 

12. Kalipunan ng mga 
Babaing Pinuno sa 
Lucena, Inc. (KBPLI)  
 

1. Assists CSWDO implement social 
welfare and development programs. 

2. Give training on laws and issues on 
women’s and children’s rights, care 
 & protection, gender 
sensitivity, leadership, etc. 

3. Sponsor maternal and health care 
services training for different 
barangays. 

4. Give free livelihood trainings and 
seminars. 

5. Provide livelihood financial 
assistance from the city government 

 

Mrs. Barbara Ruby C. 
Talaga 

 

13. Barangay Nutrition 
Scholars (BNS) 

1 Data gathering and presentation of 
identified problems to the 
concerned barangay;  

2 Organize and create an advisory 
community into Barangay Networks 
(BN) to become a Barangay 
Nutrition Committee  

3 Monitoring the height and weight 
status of the identified malnourish 
children and deliver basic services 
like nutritional foods 

4 Conduct livelihood training like 
handicraft making, food processing 
using Malunggay as the base 
ingredients, food production through 
home yard gardening, fish and 
animal raising.   

 

Mrs. Celia Guino of 
the City Health Office 
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APPENDIX 3.3: SUMMARY OF STAKEHOLDER CONSULTATIONS QUEZON 
METRO WATER DISTRICT  
APRIL – SEPTEMBER 2009  

 
Stakeholder 

Group 
Office/  

People Met 
Objective  Date 

(2009)/ 
Venue 

Gender of 
Participants 

Result/  
Agreements Reached 

FGD with 
management and 
Board of 
Directors 

Board of 
Directors 
GM, technical 
staff 

Explore interest 
and build 
consensus on 
sanitation 
component 

May 14 
QMWD 
Board 
Room 

M - 8 
F - 4 

Water delivery as main 
competency of WD; 
sanitation may raise cost of 
operations; it is need so 
Important to seek 
cooperation of LGUs 

Barangay May-it 
LGU 

Barangay 
Captain and 
Treasurer 

Project 
disclosure; 
Scope concerns 
of water source 
community on 
water and 
sanitation; 
identify other 
stakeholders 

April 14 
QMWD 
Board 
Room 

M – 2 Apprehension of Tayabas 
irrigators groups (11) about 
possible extraction of bigger 
water volumes from Tingib; 
LGU collects royalties used 
for barangay improvement – 
e.g. road construction to 
farm areas, water source of 
community is not WD source 
at May-it but from higher 
location; farming and piggery 
within watershed 

Provincial 
Gender and 
Development 
Office 

Provincial 
Gender and 
Development 
Officer and 
echnical staff 

Key Informant on 
gender issues, 
organizations, 
programs and 
office services 

April 14 
GAD Office 
Provincial 
Capitol 

F – 2 National Gender Summit 
hosted by Quezon, women 
and environment and other 
programs,  gender issue - 
some barangays into sale of 
kidney as source of income 
by men; willing to assist in 
gender mainstreaming in 
WD and among 
organizations; list of women 
NGOs  

Lucena City LGU 
and agencies 

City planning, 
Legal counsel, 
finance, health 

FGD to introduce 
sanitation 
program and to 
secure interest 
of LGU on 
sanitation; 
identify water-
related issues 
and  concerns 

June 17 
City Hall 

F – 6 
M – 5 

Sanitation is a problem in 
such areas as Ibabang 
Talim; Ilayang Talim; 
Potential area for STP 
identified; plastic toilets 
prefered by peopl; this led to 
discontinuance of LGU toilet 
program;  
Officers were willing to 
participate in sanitation 
component to be discussed 
with mayor  

Pagbilao LGU 
and agencies 

Mayor, Executive 
secretary, 
technical staff for 
engineering and 
assessor’s office, 
MAO, 
accounting, 
budget, health 
and sanitation, 
environment, 
gender and 

FGD on 
sanitation and 
water concerns 

June 17 
Municipal 
Hall 

F – 8 
M – 9 

Sanitation is problem 
Deepwells constructed near 
septic tanks; ordinance on 
sanitation needed  
Willingness to participate if 
grant; need Sanggunian 
concurrence and to study 
proposal 
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Stakeholder 
Group 

Office/  
People Met 

Objective  Date 
(2009)/ 
Venue 

Gender of 
Participants 

Result/  
Agreements Reached 

welfare, etc. 
Barangay LGU 
Gulang-gulang  

Barangay 
captain, 
barangay official  

Key informant 
interview on 
water and 
sanitation, 
needs, issues 
and concerns 

June 18 
Barangay 
Hall 

M – 2 Need water improvement; no 
water at night; almost all 
have bottomless septic tank; 
septic tank improvement 
needed in urban poor areas; 
manual desludgers exist, 
leave waste in vacant lots; 
dried for fertilizer; priority is 
solid waste management;  
barangay and willingness to 
assume active role in 
sanitation and pro-poor 
water delivery; women and 
urban poor were organized 

Urban poor 
associations – 1) 
Purok Tando 
Gulang-gulang, 
2) Purok Bagong 
Silang, 3) Purok 
Pagsisikap, 4) 
Promised Land, 
5) Purok Gulang-
gulang High 
School 

Urban poor 
association 
presidents and 
community 
members 

Project 
disclosure, 
ocular inspection 
and key 
informant 
interview, follow 
up on survey 
result 

June 18 
5 urban 
poor 
locations 

F – 6 
M – 4 

Purok Tando  and 
Pagsisikap-Adequate water, 
electricity, health center.  
Septic tank connected to 
drainage; Purok Bagong 
Silang – intermittent water; 
with septic tanks, 2-chamber 
and bottomless 
Putok Promised Land – only 
3 HHs have water 
connection nearby; sell 
water at P1 – 3 for 6 liters; 
no electricity; no toillets; use 
river for domestic water use; 
skin disease and diarrhea; 
With women and urban poor 
organizations; no steady 
income for men and women; 
women were interested to 
manage water and sanitation 
user group 

WD  Management 
and staff 

FGD on 
sanitation 
mechanisms; 
pro-poor 
strategies; 
issues on water 

July 13 
Board 
Room, WD 

F – 4 
M – 5 

Recommendations on 
implementation of sanitation 
– tack in sanitation cost with 
water bill; shared septic 
tanks workable; GAD  Fund 
can be used to augment  
microfinance facility for 
WATSAN as livelihood 
option; community meetings 
(Talakayan) and awareness 
raising on operational 
concerns, eg. NRW 
reduction ; increase 
connection, addressing 
affordability in water and 
sanitation, etc  

WD Management 
and staff – 3 
batches for staff 
 
Gender focal 

Gender 
Orientation and 
analysis; FGD 
on gender 
responsive 

July 13 - 14 M – 16 
F – 17 

Organization of Gender 
Focal Point; Analysis of data 
and recommendations for 
Gender Action Plan and on 
sanitation; priority areas for 
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Stakeholder 
Group 

Office/  
People Met 

Objective  Date 
(2009)/ 
Venue 

Gender of 
Participants 

Result/  
Agreements Reached 

point programs and 
strategies, also 
on sanitation 

sanitation confirmed;  
Appropriate technology for 
sanitation needed; shared 
septic tank as option; tacking 
of sanitation fee with water 
bills; Gender Fund allocation 
for water and sanitation 
related livelihood options 
and watershed maintenance 

Pagbilao LGU 
and agencies 

Executive 
secretary, 
technical staff for 
engineering and 
assessor’s office 

Project 
disclosure; FGD 
on sanitation 
arrangements 

July 14 
Municipal 
Hall 

M – 4 
 

LGU willing to participate in 
sanitation; STP site to be 
acquired; STP for exclusive 
use of municipality ; LGU 
role to pass legislation 
Water pressure issues 
raised, potential sources in 
Tayabas identified 

FGD with Women 
and Urban Poor 
Organizations  

President of 
Urban poor 
federation – 120 
chapters 
 
KBPLI - 2 
 
City Engineer 
 
Urban Poor 
Affairs Office – 2 

Project 
disclosure 
Explore 
sanitation 
options; Identify 
project related 
needs and 
concerns of 
women and 
urban poor 

July 14 
Urban Poor 
Affairs 
Office, 
Lucena City 

M – 1 
F - 5 

Substandard septic tanks; 
NGO and CBO expressed 
willingness to facilitate 
project implementation in 
area of coverage; shared 
septic tank an option; 
sanitation guidelines can be 
enforced by urban poor, 
subdivision  and 
neighborhood associations 

KI with ENRO ENRO Manuel 
Beloso 

Project 
disclosure and 
status of water 
sources 

April 14 
Office of 
ENRO 
 

M - 1 Banahaw as water source of 
WD; ENRO has no budget 
for forest management; user 
fees would help; mountain is 
under threat from illegal 
settlements, other 
incompatible forest activities 

KI Desludging 
company 

Proprietor Project 
disclosure on 
sanitation. 
Status of 
operations and 
willingness to 
participate in 
proposed 
sanitation 
component  

July 
Office of 
Soriano 
desludging 
company 

M - 1 Charges at east P4,000 for 
desluding; average of 10 
jobs per month; willingness 
to participate  as contractor 
for desluding  or willing to 
pay for use of STP 
Manual desludging 
operations existed; no 
disposal area 

Public 
Consultation to 
disclose the 
WDSSP project 
to   project 
affected 
houshelold, 
LGUs, NGOs,  

Mayor and 
agency 
representatives, 
NGOs of 5 
LGUs, NGO 
representatives 
for vulnerable 
groups, women 
and environment 

Disclosure and 
consultation on 
proposed plans 
for SPAR 

August 14, 
2009 

M- 10 
F- 8 

Water and sanitation plans 
and priority target areas 
approved 

WD workshop on 
project 
components, 

WD board 
member, GM 
and technical 

Validation of 
proposed plans 
for SPAR 

August 26 – 
27 
INNOTECH, 

M -3 
F - 1 

Water and sanitation plans 
validated 
Discussed issues and 
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Stakeholder 
Group 

Office/  
People Met 

Objective  Date 
(2009)/ 
Venue 

Gender of 
Participants 

Result/  
Agreements Reached 

costings, capacity 
development  
and social 
safeguards 
(environment and 
resettlement) 

staff Quezon 
City 

concerns on the project 
components 

Meeting with 
LGU Tayabas 

Mayor of 
Tayabas 

Mayor sought 
meeting on LGU 
sanitation and 
plans for 
independent 
water supply 

September 
11, Makati 

M – 4 Project updated on LGU 
plans for an independent 
water system for western 
Tayabas. Mayor interested 
on sanitation.  
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LGU Consultation on Sanitation and Water Concerns 
Lucena City 

 
DATE  :  June 17, 2009; Wednesday; 4:30 pm 
 
VENUE : Conference Room 
   City Mayor’s Office 
   Lucena City 
 
AGENCY :  City Government 
   Lucena City 
 
PARTICIPANTS: 
 

A. Local Government Unit 
1.  Ms. Ofelia Garcia   CPDO 
2.  Atty. Marvin Tan   Legal Counsel  
3.  Ms. Amelia Pasumbal  City Treasurer 
4.  Representative of Dr. Frondoza City Health Office Director 

 
B. Asian Development Bank 

1. Philip Cases  Urban Water Phil. Mgt. Specialist 
2. Carolyn Wallace  Social Development ADB-WDDSP 
3. Jett Villegas  Social Safeguard Specialist-ADB 
4. Dino Aldaba  Public Health Specialist-ADB-WDDSP 
5. Boni Magtibay  Sanitation Specialist-ADB-WDDSP 

 
C. Quezon Metropolitan Water District 

1. Isabelita C. Ibarrola   Administrative/Finance Department Manager 
2. Maria Lourdes P. Abary Customer Service Assistant A 

 
Total Number of Participants - 11 Number of Male Participants  - 5 
Number of Female Participants - 6 

 
Agenda: Consultation on Sanitation Component and Water Concerns 
 

Matters Discussed/Issues Raised 
 

Matters Discussed/Issues Raised  Agreements Reached  
• Introduction of the Stakeholders 

Consultation/Sanitation 
Component  

 
- Affordability of the people 
- Affordability of the LGU 

 

• Rehabilitation of existing septic tank; start 
with the new construction  

• Desludging – the contractor must have legal 
procedure but their process of disposal is a 
very big query. 

• Sewage Treatment Plant 
• Presentation of study in August 2009  

• Sanitation Code is not 
implemented properly. 

• Deep wells are constructed very 
near to septic tanks and toilets. 

• Create an ordinance on implementation of 
septage management 

• Sanitation Program – upgrade of septic 
tanks; one per household. 

 
• Expansion of Water District • Would be of great help since deep wells 

exist are near septic tanks especially in far 
flung barangays e.g. Ibabang Talim & 



 

TA No. 7122-PHI: Water District Development Sector Project PPTA – FR Vol. 4 – SPAR: QMWD 

244

Ilayang Talim. 
 

• Toilet Bowl Distribution  • Distribution was stopped since the people 
prefer plastic toilet bowls. 

• Preparation of Letter of Intent to 
Participate in study 

• The legal counsel with the executive officers 
of City Government will prepare the LOI to 
be signed by Municipal Mayor. The meeting 
adjourned at 5:50pm. 
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Consultation with Barangay  
Gulang-Guilang, Quezon 

        
DATE  : June 18, 2009; Thursday; 9:12 am 
 
VENUE : Barangay Hall, Gulang-Gulang, Lucena City 
 
AGENCY : Barangay Gulang-Gulang, Lucena City 
 
PARTICIPANTS: 
 
 1.  Anselmo A. Regis Jr   Barangay Captain 
 2.  Carol Wallace    ADB 
 3.  Jett Villegas    ADB 
 4.  Maria Lourdes P. Abary   QMWD 
 5.  Rommel Rago    QMWD 
 
 Total Number of Participants  5 
 Number of Male Participants  2 
 Number of Female Participants 3 
 
AGENDA: Feedback and consultation to follow up on survey result relative to water and 
sanitation  
 

Matters Discussed/Issues Raised  Agreements Reached  
Basic Information on barangay 
 

 

Population  109 staff, 10K voters. 15 purok; There are 
25 subdivisions existing in the said 
barangay 

Distribution of Water 40% desire water connection; abundant 
water supply at daytime. No water at night 
time. 

Septic Tank- almost every household has 
septic tanks classified as bottomless 
 
Disposal of septage - river or vacant lot;  
waste is dried and used as fertilizer 

Septic tank program to prioritize urban 
poor 
 
The city has 1 sanitary landfill with 1 
buldozer. Barangay has own garbage 
collection program (Basurerong Kalabaw). 
The Brgy. Captain is very willing to apply 
the proper sanitary landfill he learned from 
Australia. Problem is the availability of 
vacant lot for disposal. 

Expenses for Dislodging Septage Some as low as 3k pesos since there are 
manual desludging services. 

Septage or trash Priority is trash collection 
Barangay Programs in the Community 

• On Water and sanitation 
 

• Livelihood for the poor 
 

 
• Individual connection; Landless get 

certification from the barangay 
• Casket making; free for the poor  

Gender Women’s health programs 
Women in the urban are organized 
Gender fund not accessed 
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Site Visit and Key Informant Interview – Urban Poor Communities 
Gulang-Gulang 
June 18, 2008 

 
 
Participants: Presidents of Urban Poor Organization, women and men of Purok Promosed 
Land 
 
AGENDA: Consultation to follow up on survey result relative to water and sanitation  
 
 Purok Tando , President, Mrs. Ofelia Bautista 
 

- Area has a health center and adequate water and electricity. 
- Septic tanks  released waste water into drainage system 
- 2-chamber tanks were ground sealed.  
- People with bottomless septic tanks were usually by the river.  
- Ofelia Bautista was current president of Purok Bagong Silang Urban Poor 

Organization. The Organization existed since 1992.  
 
 Purok Pagsisikap , Ana Yap, President  
 

- Every household had a toilet and septic tank.  
- Supply of water was satisfactory yet not continuous 
- Septic tanks were characterized as 2-chamber and quite not sure if they were 

bottomless or ground sealed.  
- (head of the peace and order committee said that most urban poor in purok had 

ground sealed septic tanks 
- There are 300 families in the area. 

 
Promise Land , near Gulang-Gulang High School, Met with some mothers and 
residents, one of them was named Luisa de Mesa.  

 
- Tenured informal settlers (since 80’s 
- Only three water connections in/near their area.  
- They buy water from connected HH – e.g. 10 bottles (at 4 liters each bottle) a day 

amounting to 1 peso or 3 pesos per container or gallon.  
- They are not sure if the water is safe for drinking.  
- Other water uses from river 
- River as toilet 
- Many get diarrhea especially children; skin disease, too.  
- Means of livelihood was construction work and quarrying.  
- No electricity 
- Interested to operate water tanks as livelihood option for women 

 



 

TA No. 7122-PHI: Water District Development Sector Project PPTA – FR Vol. 4 – SPAR: QMWD 

247

LGU Consultation on Sanitation and Water Concerns 
Pagbilao 

 
DATE  : June 17, 2009; Wednesday; 12:45pm 
 
VENUE : Conference Room 
   Pagbilao Municipal’s Office 
   Pagbilao, Quezon 
 
AGENCY : Local Government Unit- Pagbilao Municipal’s Office 
 
PARTICIPANTS: Part 1 
 
 A.  Local Government Unit 
   
 1.  Venus G. Portes  Municipal Mayor/Chairman, Gender Development 
 2.  Maximo Glorioso  Municipal Administrator 
 3.  Angelito P. Ayala  Municipal Engineer 
 4.  Mildred Cabaraban  Representative, MPDC 
 5.  Nataniel Merene  Director, Municipal Health Office 
 6.  Belen E. Hutalla  MSWDO-DSWD 
 7.  Arnel Lloren  Sanitation Engineer 
 8.  Jerome de Rama  OSSB 
 9.  Ronelo V. Rustia  OMA 
 

B. WDDSP 
 

1.  Philip Cases  Urban Water Phil Management Specialist 
2.  Carolyn G. Wallace Social Development ADB-WDDSP 
3.  Jett Villegas  Specialist for Social Safeguard-ADB 
4.  Bani Magtibay  Sanitation Specialist – ADB WDDSP 
5.  Dino Aldaba  Public Health Specialist – ADB WDDSP 

 
C. Quezon Metropolitan Water District 

 
1.  Isabelita C. Ibarrola Administrative/Finance Department Manager 
2.  Janet V. Santos  OIC, Pagbilao, QMWD Office 
3.  Maria Lourdes P. Abary Customer Service Assistant A 

 
 Total Number of Participants  17 
 Number of Male Participants  9 
 Number of Female Participants 8 
 
AGENDA: Feedback and consultation to follow up on survey result relative to water and 
sanitation. Secure interest of LGU to participate in sanitation pilot 
 
Matters Discussed/Issues Raised  Agreements Reached  

  
1. Who to implement 3 models – WD led, LGU, WD-LGU partnership 
2. Dr. Nataniel Merene on 

Epidemics 
No history of epidemics; No environmental 
sanitation act 

3. Administrator Maximo Glorioso: 
Septage management would be 
a dilemma to Pagbilao 

It is necessary to oblige people to construct their 
own septic tank to standard to lessen the problem. 
Since the study is free offered there is no problem 
to participate pending approval of the municipal 
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mayor and Sangguniang Bayan and the 
Division/Department Heads  

4. Municipal Engineer Angelito 
Ayala: Bottomless septic tanks 
cannot be desludged; 
affordability 

Important to require water sealed septic tanks for 
new constructions 

5. Lack water in Pagnilao Dagat-Dagatan as possible water source for 
study; Boundary of Brgy. Bagumbungan and 
Tayabas; include the area for study. 

6. Municipal Mayor Venus G. 
Portes on committing to join the 
sanitation project 

She expressed eagerness to join the study and if 
the Project benefits the municipality, but needed 
time to convene Sanggunian Officers and 
Department Heads so that everyone is involved. 
She believed that a study without implementation 
is useless. The municipal mayor requested her 
Administrator to call the Department Heads 
present for a meeting with the team. She excused 
herself for a scheduled meeting by 3pm. She 
mentioned that whatever decision would arise, she 
would consider it positively. Part 1 ended at 
2:45pm. Presentation to heads of departments 
followed. 
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Consultation with Soriano Plumbing and Excavation Services 
Lucena City, Quezon 

July 14, 2009 
 
 
Consultation Agenda :  Introduce the sanitation component of the project and explore 
mechanisms and interest to participate in proposed plans. 
  
Responsible person was interviewed/consulted by Boni Magtibay, WDDSP Sanitation 
Specialist 
 
The following information was gathered 
 

• With one vacuum truck with a capacity of 4 m3. 
• With at least 10 customers per month. 
• No disposal site for septage. Just being dumped in drainage. 
• With permits from the City Health Office 
• They charge P3000-4,500 desludging fee per septic tank 
• Willing to participate in the septage management program 
• Willing to invest in vacuum trucks, if would be needed. 
• Willing to pay  tipping fee . P 500 is acceptable per truck load 

 
 

LGU Consultation on Sanitation 
Pagbilao, Quezon 

14 July 2009 
 
Persons met by Boni Magtibay, WDDSP Sanitation Specialist 
 

-Executive Secretary of the Mayor, Technical Staff of the Municipal Engineer and the 
Municipal Assessor’s Office  

 
Agenda: Follow up on interest of LGU to participate in sanitation component 
 
Highlights of Meeting 
 
LGU was interested to implement sanitation with the following concerns: 
 

• Sanitary landfill site is available (4 hectares, 1 km from highway). Adjacent lot is 
not sure if for sale.  

• No available municipal government owned land for septage treatment facility. The 
municipality has still to buy land specific for septage treatment facility 

• Cost of land is about P 30-40/square meter or about P 300,000 – 400,000 per 
hectare.  

• The municipality is not willing to host a septage treatment facility for nearby 
municipalities. They want exclusive use of the facility. 
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Focus Group Discussion on Sanitation 
Management and Staff 

Quezon Metro Water District 
July 14, 2009 

 
Venue: WD Board Room 
 
Participants: Gender Orientation Participants (Attached attendance sheet) 
 
Agenda 

1. Inform WD on sanitation component 
2. Identification of problems on water and sanitation 
3. Discussion on Proposed design  

Lucena in the plan; Pagbilao has not confirmed; 27,000 – 67%  have septic tanks; 
design flow – 60 m3/day – treatment facility; 2 major designs – mechanized system; 
lagoon system – waste stabilization fund, constructed wetlands; 1 – 1.5 hectares – 3 
ponds – fertilizer; 34 M – CAPEX; O and M – 1.5M/yr; capital expenditure, communal 
septic tanks, IEC materials; O and M – maintenance of facilities and vehicles, 
electricity, rental of land; hiring of existing desludgers;  
Institutional set-up – fund channeling – LWUA – WD; project activities – how to collect 
fees; monitoring and enforcement of environment and sanitation laws – city gov’t; 
ordinance for all HH and business establishments – 5 – 7 years desludging or more 
frequent; Clean Water Act – LGU to provide land – depends on arrangement locally; 
barangay – coordinate for desludger; identify septic tanks and have incentive system; 
barangay fund – Dumaguete model; P2/ cubic meter; interviewed Soriano – 4 cu m – 
P3 – 4,000; tipping fee; sample revenue computation – 4.3 M at 60 liters per day, 
20,000 connections, 5 persons/connection – P2.8 M bet revenue 
 

Discussion Points 
Topic  Agreements Reached  

  
1. Will sanitation be part of the 

loan or grant?  
 

PPTA will work out and recommend that the 
sanitation component will be a grant to Water 
District. 

2. Suggesting one – where to put 
STP; where is good location; 
sludge used in sugarcane and 
mango plantations – MWSS 

WD to help finalize site with LGU – Silang Mayao 
– land fill; ecological solid waste management – 
closed dump site; trade-off if other LGU accepts 
tipping fee and uses for fertilizer; municipalities 
will receive income/rent 

3. Pro-poor sanitation agenda Sanitation is not the work of one agency; solution 
- for city/municipality to introduce sanitation; not 
the WD; build in sanitation cost into water bill  

4. What unit in WD might be 
responsible for Sanitation 

Sanitation Division  

5. Politicians may provide water 
service for free  

All pay; WD so can control price not be used to 
politics; sanitation cost built in – WD; donation 
from local government – tank or truck – cheaper 
mobilization; no competition with LGU as owner 
of water district; chlorination, etc; common septic 
tank – compute charge; organization with saving; 
common septic tanks for water and sanitation 

6. How to control the price of 
desludging?  

Water district may contract desludgers to control 
the price. 

7. Are communal septic tanks It can be implemented together with public faucet 
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feasible?   
 

program and tuck-in the septage cost in water 
tariff. 

8. How to charge households that 
are not connected to water 
districts?. 

 

Through bulk-water group if distributing water in 
the areas not covered by Water District, septage 
fees can be included in the price of bulk water 
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Water District Development Sector Project  
Project Preparatory Technical Assistance TA 7122-PHI  

 
NOTES ON MEETING WITH MAYOR OF TAYABAS MUNICIPALITY  

 
Date   : 11 September 2009, 14:00-13:00 
Place   : GNCA Holdings Inc, Room 322 3/F LRI Business Plaza, 210 Nicanor 
Garcia  
     Street, Makati City, Metro Manila  
Participants :  
1 Hon. Dondi Alandy 

Silang 
 

Mayor of Tayabas Municipality, 
Quezon Province 

LGU Tayabas 

2 Gener T Mendoza  The Structured 
Financial Group, 
Inc 

3 Roger Jackson (RJ) Team Leader/ Urban Water Supply 
Expert 

WDDSP PPTA 

4 Ruel Janolino Environmental Specialist  

3. PURPOSE 

According to information received beforehand, the meeting was called to discuss sanitation. 

4. POINTS ARISING 

Although the mayor expressed interest in sanitation, the meeting actually centered around 
the issue of the poor performance of Quezon Metro Water District (QMWD) in Tayabas. The 
WD draws much of its water from Tayabas (May-it spring) and the transmission pipeline 
crosses Tayabas, but the municipality feels deprived of the benefits of the water supply 
system due to low coverage (only one-third of Tayabas is connected), poor water quality and 
pressure, and general poor WD performance. Complaints of WD service come to the mayor 
rather than being directed to the local WD office in Tayabas. Also, when the WD carries out 
rehabilitation works (with no prior discussion with the LGU), roads are damaged and 
contractors never put the roads back to their previous condition. 
 
The mayor has had frequent meetings with QMWD board and management, but nothing 
positive has transpired. As a result of this situation, Taybas LGU are considering to install 
their own water supply system, particularly for densely populated barangays and in the 
western part of Tayabas, and have commissioned The Structured Financial Group, Inc. to 
carry out a technical and financial feasibility study to prepare an investment package. The 
study is expected to be completed in 2-3 months time. 
 
RJ briefly outlined the PPTA and present status. The mayor was given the Workshop 2 folder 
of presentation handouts for background information on WDDSP. The mayor was invited to 
keep in touch with the PPTA team. For a copy of our reports, he would have to approach 
LWUA, as executing agency. 
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APPENDIX 3.4: OUTPUT OF GENDER ACTION PLANNING WORKSHOP 
AUGUST 6 – 7, 2009 

 
The following is the result of a national workshop on Gender and Development workshop 
held in August 6-7, 2009. All pilot water districts under the WDDSP sent 3 representatives 
each as designated Gender focal point persons. The objective of the workshop was to 
identify gender issues and concerns during the planning phase of the WWDSP. Gender 
issues identified in each water district will be the bases for Gender Action Plans. One or two 
issues were treated in the following action plan. 

It was agreed that these action plans will be presented to the management and board of 
directors so that the GAP can be funded out of the 5% Gender and Development Fund 
mandated by the government. It was also agreed that LWUA will continue to work with the 
pilot districts follow up sessions on Gender and Development appreciation sessions and in 
the GAP implementation.  

GENDER BUDGET ALLOCATION FOR SEPTEMBER – DECEMBER 2009  
QUEZON METROPOLITAN WATER DISTRICT 

Prepared by GAD Focal Point 
 

Program//  
Projects 

Organization  
Focus 

Gender Related 
Issues 

GAD 
Objectives/ 

Targets 

Strategies/  
Activities 

Performance 
Indicator 

Budget  

Gender Action Plan  
 
 

Lack of GAD 
awareness 
among  BODs, 
focal point 
members and 
employees 

To create 
awareness 
among 
personnel on 
GAD’s 
importance in 
organizational 
development. 

To conduct 
seminars and 
training that are 
GAD-related 

Number of 
seminars 
conducted 

Budget re-
alignment 
P50,000 

Wellness Program 
 

Lack of program 
that caters to the 
physical and 
mental well-
being of 
employees 

To provide for  a 
conducive 
working climate 
geared towards  
health 
awareness  

To purchase 
physical fitness 
equipment such as 
spa and exercise 
equipments. 

Number of 
equipment 
purchase 

Budget re-
alignment 
P25,000 

GAD information  
campaign 
 
 

Lack of GAD 
awareness 
among end-
users 

To create 
community 
awareness on 
Gender and 
Development  

To create a column 
in Spring news 
magazine that 
specifically tackles 
GAD related issues 
entitled, “GAD is 
gud” and  produce 
flyers related 
thereto. 

Spring’s third 
and last 
quarterly issues 

P35,000 
(advertisement 
and promotion 
account) 
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GENDER BUDGET ALLOCATION FOR 2010 
QUEZON METROPOLITAN WATER DISTRICT 

Prepared by GAD Focal Point 
Gender Action Planning Workshop 

August 6 – 7, 2009 
 

Program/  
Projects 

Organization  
Focus 

 

Gender Related 
Issues 

GAD Objectives/  
Targets 

Strategies/  
Activities 

Perfo rmance 
Indicator 

Budget  

Organizational 
effectiveness  
 
 
 
 

 Male  
stereotyping of 
technical 
positions 

To ensure equal 
opportunities 
responsibilities in 
its 3 branch offices 
and among 
employees, 
regardless of 
gender  

Issuance and 
operationalization of 
GAD policy 
providing for equal 
access of men and 
women to training 
and employment 
opportunities  

-Number of  
trainings 
conducted, 
percentage 
completion  and 
operationaliz-ation 
of GAD policy  
-Board resolution 

P1,500,000 

Reduction of  
non-revenue 
water  

Proliferation of  
water pilferage & 
illegal 
connections 
 

To provide 
incentives/ rewards 
for apprehending  
illegal users and 
water thieves & 
strict 
implementation of 
OMAP 

Continuous 
information 
dissemination  on 
the reward system 
being implemented 
by using the tri-
media 
Continuous 
implementation of  
OMAP 
 
 

Number of  
concessionaires 
participating in the 
program 
 
 
Number of 
employees 
involved in the 
program 
regardless of  
gender 

P500,000 
 
 
 
 
 
 

Enhancement of 
marketing and 
public relations 
program 

Ineffective 
marketing 
strategies and 
public relations 
program 

 
 
-  

Comprehensive 
application of 
marketing 
strategies and 
public relations 
program that will 
include active 
participation among 
end-users 
particularly women. 

Conduct of 
Talakayan sa  
Barangay and 
continuous 
production of  Spring 
News Magazine and 
other information 
materials 
 
 

Number of 
published printed 
materials and 
number of  
talakayan made 
 
Survey forms 
distributed 
 

P1,500,000 
 

System growth 
and expansion 
 
 
 
 

 Lack of  water 
provision  
 

To identify areas 
not covered by the 
water district 
ensuring equal 
access among 
gender population 

-To conduct 
marketing survey of 
the service areas to 
be provided with 
water supply service 
- To implement the 
annexation process 
of  Sariaya 
municipality 

-Market survey 
forms of the 
service areas to 
be provided with 
water supply 
service 
 
-Feasibility study 
of the annexed 
municipality 

P 500,000 
 
 
 
 
P 500,000 

Watershed 
Management 
Program 

Lack of 
alternative water 
supply resources 

To identify  
possible sources 
and development  

-To conduct geo-
resistivity survey of 
the  service areas 

-  Number of 
programs to be 
implemented  

P3,000,000 
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Program/  
Projects 

Organization  
Focus 

 

Gender Related 
Issues 

GAD Objectives/  
Targets 

Strategies/  
Activities 

Perfo rmance 
Indicator 

Budget  

 
Lack of 
environmental 
awareness at the 
grassroots level 

 

of  watershed areas 
To Increase 
awareness on 
environmental 
issues and 
concerns towards  
concerted efforts 
among women to 
protect water, 
watershed and the 
environs 

 
-  To intensify 
information 
dissemination on the 
subject matter thru 
mass media and 
active participation 
thru women initiated 
activities and 
programs. 

 
-  Number of 
Spring News 
magazine 
published and 
adverts in print 
and broadcast 
media and 
women’s 
organization 
created  

 
P1,000,000 
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APPENDIX 3.5: SOME RECOMMENDATIONS ON SOCIAL DIMENSIONS IN 
PROJECT IMPLEMENTATION 

 
1. Based on analysis of results, the following recommendations are supported in project 
design through technical assistance and pro-poor provisions for water and sanitation. 
 
2. Partnership Strategy. A partnership strategy shall involve the WD with local 
government units, NGOs, community based organizations, the private sector and the WD 
clientele in achieving the aims of the project. The strategy uses community mobilization 
techniques and takes advantage of the mandate of local government units in implementing 
national projects including water and sanitation improvement and water resource 
management.  

� Role of NGO/CBOss . NGOs will be engaged to support the PMU and local 
governments in mobilizing communities and delivering essential training for water 
and sanitation user groups, urban poor and Communty Based Organizations in 
planning, monitoring, and evaluating sanitation and hygiene improvement. NGOs 
will also receive training support for this role. 

� Role of LGUs . LGUs have an important role in legislation and enforcement and 
shall be invited to play an active role in service delivery planning and 
administration functions.  

 
3. Social Marketing of Sanitation. Lack of awareness on the linkage of safe water and 
sanitaiton shows that septage management depends for itsr success on effective advocacy 
and public awareness through information, education and communication. Thus, the 
preparation of a social marketing plan shall be an area of assistance undfer the WDDSP’s 
sectoral capability building component which will be prepared in coordination with LGUs, 
agency and NGO/CBO partners.  A communications plan will also address operational 
concerns such as non-revenue water, billing and repair, water quality and others. 
 
4. Community Organization and Formation of Water User and Sanitation 
Associations for Common Facilities . The main objective of these associations will be to 
ensure the sustainability of water and sanitation facilities by delegating some O&M duties 
and responsibilities to community members including the collection of water and sanitation 
tariffs, reporting leakages, etc.. Full disclosure and agreement with beneficiaries will be 
facilitated through joint assessment and planning. User groups will each be composed of at 
least 10 HHs who reside proximate to each other and decide to cluster to avail of the 
common services (water standpipes and community latrines) and agree on the mechanism 
for participation, 
 
5. Capability Building, Training and Institutional Linkages.  Capacity building will be 
directed at both individuals and organizations for effective and sustainable operation of water 
and sanitation facilities.  
 
6. LGUs have a mandate for delivery of safe water and sanitation to their constitutent. 
Decentralisation has shifted roles and responsibilities to local governments and stakeholders. 
Many of these actors struggle with their newly assigned roles for which they are not fully 
'equipped' in terms of financial resources, knowledge, methodologies, tools and experiences. 
Strengthening these actors is crucial to achieving good governance. 
 
7. Participation of disadvantaged groups will be made possible through skills 
development, training and provision of linkages to institutions, which will ensure access of 
technical services and financial support. Representatives of households which were 
organized as user groups will be given thorough orientation on the project, roles and 
expectations as well as skills training to enable them to undertake their expected tasks.  
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8. Gender and Dvelopment.  GAD is a key strategy for inclusive and sustainable 
development. It is central in water and sanitation. Ensuring both women and men’s 
participation improves project performance. Gender issues can be addressed in the project 
components in the following ways: The Project will strengthen the role of women in planning 
and operation and management of facilities (i) capacity building and training on the role and 
responsibility of women, and planning of development activities that involve them; (ii) training 
workshops on gender sensitization for men and women; (iii) representation of women in user 
group/community planning committee. 
 
9. Community-level project activities. (i) NGOs and CBOs to form/strengthen 
women/user groups in neighborhoods for social mobilization activities. (ii) Women will be 
represented in the planning of infrastructure and facilities for water, sanitation services. (iii) 
Poor people and women headed households will be targeted for appropriate service delivery; 
(iv) Employment opportunities in civil works will be made available to interested women from 
poor households. Thirty percent of employment opportunities will be reserved for women 
from the low income communities; (v) Women’s groups will be represented in the 
management of new facilities; (vi) Training and social mobilization campaigns for project 
beneficiaries will ensure active participation of women. Women will be the primary target for 
public health and hygiene campaigns. (vii) Women community volunteers will be trained for 
health and hygiene campaigns; (viii) Women-headed households will be target beneficiaries 
of micro-finance facilites; (ix) linkaging for livelihood options for interested and qualified user 
groups. 

• Gender and Environment. The WD shall coordinate with the Provincial Gender and 
Development Office for active participation of the sector in the office’s Gender 
mainstreaming and and gender and nvironment initiatives.  

• Staffing. The Gender Focal Point and Gender Action Planning shall be 
institutionalized; with technical assistance from a national consultant on social 
dimensions and gender and development. 
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APPENDIX 4.1: WATER SUPPLY INFRASTRUCTURE AND DATA - QUEZON 
METRO WATER DISTRICT 

I. EXISTING FACILITIES (As of December 2007) 

A. WATER SOURCES 

A.1 Springs 

Spring ID Location Service 
Area 

Granted 
Water 

Rights (L/s)  
Production* 

Number of 
Intakes 

(L/s)  

 
May-it Spring 

Bgy. Manasa, 
Lucban, Quezon 

Lucena 
City and 
Pagbilao 745 200 ** 

 
 

3 
      

Ibia Spring 
Bgy. Camaysa, 
Tayabas, Quezon Tayabas 42 39.9 

 
1 

      

Lalo Grande 
Bgy. Lalo, 
Tayabas, Quezon Tayabas 40 36.5 

 
1 

      

Lalo Pequeño 
Bgy. Lalo, 
Tayabas, Quezon Tayabas 15 10 

 
1 

      

Dapdap A  
Bgy. Dapdap, 
Tayabas, Quezon  Tayabas 38 25*** 

 
1 

      

Dapdap B Bgy. Dapdap, 
Tayabas, Quezon Tayabas 19  

 
1 

Total Production  
  

311.40  
*based on QMWD records  
**estimated average production based on MDS 
***combined discharge of Dapdap A and B 
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A.2  Operational Deepwells and Pumping Stations 

No. Location Pump  Rating 
(Hp) 

Pump Setting 
(mbgl) 

Production* 
(L/s) 

1 

Bgy. Isabang, Inside 
Isabang Reservoir 

Compound, Lucena 
City 

30 42 33 

     

2 Bgy. Bocohan, Lucena 
City 40 48 26 

     

3 Bgy. Bocohan, Lucena 
City 40 45 22 

     

4 Bgy. Domoit, Lucena 
City 40 63 18 

     

5 Bgy. Isabang, Tayabas 60 78 35 

6 

Bgy. Isabang, Inside 
Isabang Reservoir 
Compound, Lucena 
City 

40 48 34 

     
 
8 Bgy. Mayuwi, Tayabas 60 80 25 
     
9 Bgy. Domoit, Lucena 50 91 20 
     

Cuesta 
Verde 

Bgy. Isabang, Lucena 
City 12 60 10 

     

Southgate 
Bgy. Calumpang, 
Tayabas 5 42 3*** 

 
 

226 
**   based on QMWD records 
*** for use of Southgate subdivision only 
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A.3 Newly Constructed But Not Yet Operational Wells 
 

No. Location Pump  Rating 
(Hp) Pump Setting 

Design Flow 
(L/s) 

7 
 

Bgy. Calumpang, 
Tayabas   40 

10 
 Bgy. Lalo, Tayabas   40 

 
Total 

 
80 

 
B. STORAGE FACILITIES 

Reservoir ID  Location  Type Volume 
(cum) 

Elevation 
(mamsl) 

Operation/ 
Service 

Area 

Year  
Constructed  

 
New Lucena  
Reservoir  
(Tongko) 

Bgy. Tongko, 
Tayabas City 

Ground 
Concrete 

4,250 82 Fill-and-
Draw/ 
Lucena City 
(high areas)  

1982-85 

Bocohan 
Reservoir 

Bgy. 
Bocohan, 
Lucena City 

Ground 
Concrete 

2,000 57 Fill-and-
Draw/ 
Lucena City 

1982-85 

Diversion Road 
Reservoir 

Bgy. Ibabang 
Dupay,Lucen
a City 

Ground 
Concrete 

2,000 67 Fill-and-
Draw/ 
Lucena City 

2004 

Pagbilao 
Reservoir 1 
(Dome) 

Bgy. Bukal, 
Pagbilao 

Ground 
Concrete 

225 83 Fill-and-
Draw/ 
Pagbilao 

1950’s 

Pagbilao 
Reservoir  2 

Bgy. Bukal, 
Pagbilao 

Ground 
Concrete 

300 83 Fill-and-
Draw/ 
Pagbilao 
 

1982-85 

Pagbilao 
Reservoir 3  

Bgy. Bukal, 
Pagbilao 

Ground 
Concrete 

2,000 83 Fill-and-
Draw/ 
Pagbilao 
 

2004 

Lalo Reservoir Bgy. Lalo, 
Tayabas City 

Ground 
Concrete 

2,000 276 Fill-and-
Draw/ 
Tayabas 

2005 

Total Volume  12,775  
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C. TRANSMISSION/ DISTRIBUTION LINES (CCI, Steel, uPVC) 
 

Pipe Size (mm ∅∅∅∅) Length (m)  
 

 
50 mm to 500mm 

 
240,252.45 

 
D. SERVICE CONNECTIONS 

Category Lucena City Pagbilao Tayabas Total 

Domestic/Residential 19,378 4,271 4,758 28,407 

Commercial/ Industrial 3,540 905 1,221 5,666 

Public Faucet 78 50 29 157 

Government/ Institutional 181 53 44 278 

Bulk Sale / Whole Sale 63 12 12 87 

Total 23,240 5,291 6,064 34,595 
 

 
E. FLOWMETERING DEVICES (ABB electromagnetic insertion probe flow meters ) 

Location  
 Condition 

1 
Ilayang Dupay Reservoir, Bgy. Ilayang 
Dupay, Lucena City 
 

Operational 

2 Lalo Reservoir, Bgy. Lalo, Tayabas 
 Operational 

3 Lalo Highway, Bgy. Lalo, Tayabas 
 For repair 

4 Pagbilao Reservoir, Bgy. Bukal, Pagbilao 
 For repair 

5 Pagbilao Reservoir, Bgy. Bukal, Pagbilao 
 Operational 

6 Bocohan Reservoir, Lucena City 
 Operational 

Source:  QMWD Production Division 
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II. PROPOSED FACILITIES 

PHASE 1 (2010-2017) 
A. Deepwells and Pumping Stations 
 

Location No. of Wells 
Casing 

Diameter and 
Depth 

Tentative Pump/ 
Motor Rating 

Design Flow 

(L/s) 
Lucena 
West/Northwest 3 350mm x 150m 75 Hp 40 

     

Bgy. Masin 4 200mm x 180m 15 Hp  
10 

     
Bgy. Silangan 
Malicboy 2 200mm x 150m 15 Hp 10 

Total Additional Flow  180 
 
B. Transmission and Distribution Pipelines 

Pipe Size (mm �) Length (meters)  

75 mm to 300mm 63,668 

 
C. Storage Facilities 

Location  Volume (cum)  
Bgy. Calumpang, Tayabas 700 

Bgy. Ilayang Palsabangon, Pagbilao 150 
Bgy. Masin, Tayabas 300 

Total Additional Volume  1,150 

 
D. Service Connections (2017) 

Category  Number  

Domestic/Residential 42,148 

Commercial/ Industrial 6,324 

Public Faucet 166 

Government/ Institutional 321 

Bulk Sale / Whole Sale 111 

Total  49,609 
New Connections (Projected Less Existing)  15,014 
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E. Production Meters for New Sources 

Size Number  

150 mm 3 

100 mm 6 

 
Phase II (2018-2025) 

A. Deepwells and Pumping Stations 

Location No. of 
Wells 

Casing 
Diameter and 

Depth 

Tentative Pump/ 
Motor Rating 

Design Flow 

(L/s) 
Lucena 
West/Northwest 5 350mm x 150m 75 Hp 40 

     

Bgy. Silangan Malicboy 2 200mm x 180m 15 Hp 10 
     
Bgy. Masin  1 200mm x 150m 15 Hp 10 
Bgy. Lalo 1 350mm x 200m 40 Hp 25 

Total Additional Flow  255 
 
B. Transmission and Distribution Pipelines 

Pipe Size (mm �) Length (meters)  

50mm to 200mm 43,305 

 
C. Storage Facilities 

Location  Volume (cum)  
Lucena City 3,000 

Tayabas 750 

Total Additional Volume  3,750 
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D. Service Connections (2025) 

Category  Number  

Domestic/Residential 55,637 

Commercial/ Industrial 7,052 

Public Faucet 175 

Government/ Institutional 361 

Bulk Sale / Whole Sale 138 

Total Service Connections  63,363 
New Connections (Projected Less Existing)  14,294 

 
E. Production Meters for New Sources 

 
Size Number  

150 mm 6 

100 mm 3 
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APPENDIX 4.2: QMWD ORGANIZATION CHART 
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APPENDIX 5.1: HISTORICAL POPULATION AND PAST GROWTH RATES - 
QMWD
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APPENDIX 5.1.A: Lucena 

1990 1995 2000 2007 1990-95 1995-2000 2000-2007
150,624 177,750 196,075 236,390 3.37 1.98 2.71

1 34,055 34,707 31,573 32,806 0.38 -1.87 0.55
2 2,203 2,767 3,347 3,891 4.66 3.88 2.17
3 843 1,453 3,347 4,279 11.50 18.16 3.57
4 12,907 14,052 16,020 19,596 1.71 2.66 2.92
5 11,786 14,552 17,283 21,302 4.31 3.50 3.03
6 680 1,244 1,678 3,468 12.84 6.17 10.93
7 17,632 21,225 23,537 26,550 3.78 2.09 1.74
8 16,205 21,590 21,255 25,355 5.91 -0.31 2.55
9 11,660 13,558 16,237 22,753 3.06 3.67 4.94

10 2,019 2,232 3,644 2,878 2.03 10.30 -3.32
11 556 778 957 1,723 6.95 4.23 8.76
12 7,284 8,990 9,757 11,914 4.30 1.65 2.89
13 992 1,031 1,262 1,508 0.77 4.13 2.58
14 5,376 7,078 8,641 9,676 5.66 4.07 1.63
15 6,947 8,639 10,053 11,720 4.46 3.08 2.22
16 2,009 2,261 2,407 2,734 2.39 1.26 1.84
17 3,629 4,928 5,214 8,904 6.31 1.13 7.94
18 3,740 4,602 6,527 8,243 4.24 7.24 3.39
19 2,451 2,576 2,834 3,100 1.00 1.93 1.29
20 3,668 5,162 5,681 7,969 7.07 1.93 4.95
21 1,102 1,083 1,293 1,451 -0.35 3.61 1.66
22 1,146 1,142 1,262 1,445 -0.07 2.02 1.95
23 1,734 2,100 2,266 3,125 3.90 1.53 4.70

150,624 177,750 196,075 236,390 3.37 1.98 2.71

Poblacion
Barra
Bocohan

Isabang
Market View

Cotta

Municipality/Barangay in the 
Service Area

Historical Population Past Growth Rates

LUCENA CITY

Mayao Castillo

Dalahican
Domoit
Gulang-Gulang
Ibabang Dupay
Ibabang Iyam
Ibabang Talim
Ilayong Dupay
Ilayong Iyam
Ilayong Talim

Talao-Talao
Total

Mayao Crossing
Mayao Kanluran
Mayao Parada
Mayao Silangan
Ransohan
Salimas
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APPENDIX 5.1.B: Pagbilao 

1990 1995 2000 2007 1990-95 1995-2000 2000-2007
PAGBILAO 41,635 49,605 53,442 62,561 3.57 1.50 2.28

1 Poblacion 11,136 11,762 11,604 10,224 1.10 (0.27) (1.79)
2 Alupaye 1,038 1,435 1,903 2,094 6.69 5.81 1.38 
3 Anato 294 327 273 329 2.15 (3.55) 2.70 
4 Antipolo 117 166 134 228 7.25 (4.19) 7.89 
5 Bantique 1,242 1,366 1,463 1,754 1.92 1.38 2.63 
6 Bigo 764 692 847 996 (1.96) 4.13 2.34 
7 Binahaan 3,037 3,590 4,150 4,166 3.40 2.94 0.05 
8 Bukal 2,633 4,896 6,787 8,726 13.21 6.75 3.66 
9 Ibabang Bagumbungan 166 202 139 318 4.00 (7.20) 12.55 

10 Ibabang Palsabangon 2,534 3,384 3,604 3,991 5.96 1.27 1.47 
11 Ibabang Pulo 3,602 4,491 4,173 4,381 4.51 (1.46) 0.70 
12 Ikirin 1,479 1,344 1,388 2,803 (1.90) 0.65 10.56 
13 Ilayang Bagumbungan 406 315 242 230 (4.95) (5.14) (0.72)
14 Ilayang Palsabangon 490 219 394 446 (14.88) 12.46 1.79 
15 Ilayang Pulo 1,259 1,888 1,797 1,992 8.44 (0.98) 1.48 
16 Kanluran Malicboy 949 983 1,164 1,000 0.71 3.44 (2.15)
17 Mapagong 2,902 3,578 3,729 5,082 4.28 0.83 4.52 
18 Mayhay 513 580 601 729 2.49 0.71 2.80 
19 Pinagbayanan 1,830 2,567 2,886 3,777 7.00 2.37 3.92 
20 Silangan Malicboy 3,437 3,907 4,169 4,866 2.60 1.31 2.23 
21 Talipon 1,728 1,783 1,930 4,262 0.63 1.60 11.98 
22 Tukalan 79 130 65 167 10.47 (12.94) 14.43 

Total 41,635 49,605 53,442 62,561 3.57 1.50 2.28 

Municipality/Barangay in the 
Service Area

Historical Population Past Growth Rates
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APPENDIX 5.1.C: Tayabas 

1990 1995 2000 2007 1990-95 1995-2000 2000-2007
54,355 64,449 70,985 87,252 3.47 1.95 2.99

1 17,184 18,681 18,304 19,223 1.68 (0.41) 0.70 
2 339 0 19 172 (100.00) 36.99 
3 282 222 75 151 (4.67) (19.51) 10.51 
4 802 882 1,076 1,281 1.92 4.06 2.52 
5 144 108 118 242 (5.59) 1.79 10.81 
6 1,105 1,427 1,736 2,311 5.25 4.00 4.17 
7 128 23 40 128 (29.06) 11.70 18.08 
8 394 238 164 229 (9.59) (7.18) 4.88 
9 1,143 1,317 1,527 1,976 2.87 3.00 3.75 

10 1,165 1,582 1,857 2,230 6.31 3.26 2.65 
11 662 628 734 926 (1.05) 3.17 3.38 
12 298 419 429 639 7.05 0.47 5.86 
13 263 331 420 591 4.71 4.88 5.00 
14 440 794 678 1,131 12.53 (3.11) 7.58 
15 273 355 503 535 5.39 7.22 0.88 
16 2,671 3,002 3,327 3,628 2.36 2.08 1.24 
17 435 305 408 876 (6.85) 5.99 11.53 
18 251 246 252 302 (0.40) 0.48 2.62 
19 318 412 415 588 5.32 0.15 5.10 
20 1,390 1,709 1,939 1,797 4.22 2.56 (1.08)
21 596 608 678 891 0.40 2.20 3.98 
22 605 746 703 779 4.28 (1.18) 1.48 
23 831 1,434 1,771 3,376 11.53 4.31 9.65 
24 1,453 2,725 2,996 4,765 13.40 1.91 6.85 
25 1,643 1,910 2,140 3,761 3.06 2.30 8.39 
26 177 164 223 370 (1.51) 6.34 7.50 
27 255 287 181 234 2.39 (8.81) 3.74 
28 1,041 1,345 1,487 1,663 5.26 2.03 1.61 
29 600 753 913 1,094 4.65 3.93 2.62 
30 1,884 2,634 2,896 3,751 6.93 1.91 3.76 
31 1,471 1,611 1,785 1,888 1.83 2.07 0.80 
32 650 826 944 1,176 4.91 2.71 3.19 
33 835 1,001 1,105 1,259 3.69 2.00 1.88 
34 359 384 438 636 1.36 2.67 5.47 
35 2,804 3,602 4,508 5,250 5.14 4.59 2.20 
36 322 412 542 608 5.05 5.64 1.66 
37 2,076 2,747 4,057 4,649 5.76 8.11 1.96 
38 660 667 583 604 0.21 (2.66) 0.51 
39 90 18 153 186 (27.52) 53.42 2.83 
40 666 708 754 908 1.23 1.27 2.69 
41 112 230 273 390 15.48 3.49 5.23 
42 373 441 340 341 3.41 (5.07) 0.04 
43 1,738 2,090 2,220 2,591 3.76 1.21 2.23 
44 129 149 73 116 2.92 (13.30) 6.84 
45 149 16 67 140 (36.00) 33.17 11.10 
46 610 842 1,085 1,605 6.66 5.20 5.75 
47 405 500 420 371 4.30 (3.43) (1.76)
48 2,134 2,918 3,629 4,894 6.46 4.46 4.36 

54,355 64,449 70,985 87,252 3.47 1.95 2.99 

Poblacion
Alitao
Alupay

Ibabang Ilasan
Ibabang Nangka

Anos

City/Barangay 
Historical Population Past Growth Rates

TAYABAS

Ibabang Palale

Ayaas
Baguio
Binalad
Calantas
Camaysa
Dapdap
Gibanga
Ibabang Alsam
Ibabang Bukal

Isabang
Kalumpang
Kanlurang Domoit
Kanlurang Katigan

Pandakaki
Pook

Kanlurang Palale

Ibas
Ilayang Alsam
Ilayang Bukal
Ilayang Ilasan
Ilayang Nangka
Ilayang Palale
Ipilon

Potol

Lakawan
Lalo
Lawique
Malao-a
Masin
Mate
Mateuna
Mayowe
Opias

Valencia
Wakas

Total

Domoit Silangan
Katigan Silangan
Palale Silangan
Talolong
Tamlong
Tongko
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APPENDIX 5.2: PROJECTED POPULATION AND GROWTH RATES - QMWD



 

TA No. 7122-PHI: Water District Development Sector Project PPTA – FR Vol. 4 – SPAR: QMWD 

271

APPENDIX 5.2.A: Lucena 

2010 2015 2020 2025 2007-2010 2010-2015 2015-2020 2020-2025
LUCENA CITY 253668 282,464        311,261        340,057        2.38 2.17 1.96 1.79

1 Poblacion 33,475          34,706          36,229          38,201          0.67 0.73 0.86 1.07
2 Barra 4,180            4,651            5,114            5,575            2.41 2.16 1.92 1.74
3 Bocohan 4,738            5,497            6,233            6,930            3.45 3.01 2.54 2.14
4 Cotta 21,323          24,151          26,903          29,576          2.86 2.52 2.18 1.91
5 Dalahican 23,249          26,441          29,544          32,542          2.96 2.61 2.24 1.95
6 Domoit 4,194            5,495            6,818            8,035            6.54 5.55 4.41 3.34
7 Gulang-Gulang 28,352          31,291          34,199          37,139          2.21 1.99 1.79 1.66
8 Ibabang Dupay 25,764          26,560          27,609          29,034          0.54 0.61 0.78 1.01
9 Ibabang Iyam 25,761          30,817          35,745          40,332          4.23 3.65 3.01 2.44

10 Ibabang Talim 3,114            3,499            3,875            4,244            2.66 2.36 2.06 1.84
11 Ilayong Dupay 1,980            2,417            2,847            3,243            4.74 4.07 3.32 2.64
12 Ilayong Iyam 12,890          14,485          16,043          17,571          2.66 2.36 2.06 1.84
13 Ilayong Talim 1,632            1,833            2,031            2,224            2.66 2.36 2.06 1.84
14 Isabang 10,318          11,365          12,403          13,457          2.16 1.95 1.76 1.64
15 Market View 12,597          14,027          15,432          16,829          2.43 2.17 1.93 1.75
16 Mayao Castillo 2,901            3,173            3,445            3,725            1.99 1.81 1.66 1.58
17 Mayao Crossing 9,634            10,825          11,989          13,131          2.66 2.36 2.06 1.84
18 Mayao Kanluran 9,083            10,468          11,811          13,092          3.29 2.88 2.44 2.08
19 Mayao Parada 3,349            3,756            4,153            4,545            2.61 2.32 2.03 1.82
20 Mayao Silangan 8,622            9,689            10,730          11,753          2.66 2.36 2.06 1.84
21 Ransohan 1,570            1,764            1,954            2,140            2.66 2.36 2.06 1.84
22 Salimas 1,563            1,757            1,946            2,131            2.66 2.36 2.06 1.84
23 Talao-Talao 3,381            3,799            4,208            4,609            2.66 2.36 2.06 1.84

253,668        282,464        311,261        340,057        2.38 2.17 1.96 1.79Total

Municipality/Barangay in the 
Service Area

Projected Population Projected Growth Rates
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APPENDIX 5.2.B: Pagbilao 

2010 2015 2020 2025 2007-2010 2010-2015 2015-2020 2020-2025

PAGBILAO 66,469          72,983          79,496          86,010          2.04 1.89 1.72 1.59

1 Poblacion 10,464 10,885 11,371 11,965 0.78 0.79 0.88 1.02
2 Alupaye 2,198 2,367 2,537 2,713 1.63 1.49 1.39 1.36
3 Anato 352 388 424 458 2.24 2.00 1.76 1.59
4 Antipolo 242 265 288 310 2.04 1.83 1.64 1.52
5 Bantique 1,878 2,080 2,274 2,465 2.31 2.06 1.81 1.62
6 Bigo 1,060 1,164 1,265 1,366 2.10 1.88 1.68 1.54
7 Binahaan 4,426 4,848 5,259 5,671 2.04 1.83 1.64 1.52
8 Bukal 9,621 11,087 12,490 13,797 3.31 2.88 2.41 2.01
9 Ibabang Bagumbungan 338 370 401 433 2.04 1.83 1.64 1.52

10 Ibabang Palsabangon 4,194 4,525 4,855 5,198 1.67 1.53 1.42 1.37
11 Ibabang Pulo 4,338 4,313 4,358 4,489 -0.33 -0.12 0.21 0.60
12 Ikirin 3,324 4,236 5,141 5,959 5.84 4.97 3.95 3.00
13 Ilayang Bagumbungan 225 220 220 225 -0.71 -0.44 -0.03 0.44
14 Ilayang Palsabangon 474 519 563 607 2.04 1.83 1.64 1.52
15 Ilayang Pulo 1,999 2,024 2,072 2,153 0.11 0.25 0.48 0.77
16 Kanluran Malicboy 1,063 1,164 1,262 1,361 2.04 1.83 1.64 1.52
17 Mapagong 5,400 5,913 6,416 6,918 2.04 1.83 1.64 1.52
18 Mayhay 780 863 943 1,021 2.28 2.03 1.79 1.61
19 Pinagbayanan 4,155 4,773 5,364 5,917 3.23 2.81 2.36 1.98
20 Silangan Malicboy 5,170 5,662 6,143 6,624 2.04 1.83 1.64 1.52
21 Talipon 4,591 5,124 5,638 6,133 2.51 2.22 1.93 1.70
22 Tukalan 177 194 211 227 2.04 1.83 1.64 1.52

Total 66,469 72,983 79,496 86,010 2.04 1.89 1.72 1.59

Projected Population Projected Growth RatesMunicipality/Barangay in the 
Service Area
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APPENDIX 5.2.C: Tayabas 

2010 2015 2020 2025 2007-2010 2010-2015 2015-2020 2020-2025
94,224          105,843        117,462        129,081        2.60 2.35 2.11 1.90

1 19,833 20,749 21,567 22,444 1.05              0.91              0.78              0.80              
2 412 1,411 3,591 6,754 33.85            27.88            20.55            13.47            
3 180 231 279 320 6.12              5.08              3.84              2.76              
4 1,387 1,549 1,690 1,814 2.67              2.24              1.76              1.43              
5 290 374 453 521 6.26              5.19              3.92              2.81              
6 2,581 3,012 3,393 3,718 3.76              3.13              2.41              1.85              
7 178 283 401 510 11.71            9.68              7.21              4.92              
8 254 294 329 359 3.54              2.96              2.28              1.76              
9 2,183 2,508 2,793 3,038 3.37              2.82              2.18              1.70              

10 2,403 2,668 2,897 3,101 2.52              2.11              1.66              1.37              
11 1,013 1,148 1,265 1,367 3.03              2.53              1.97              1.57              
12 692 773 843 905 2.67              2.24              1.76              1.43              
13 661 773 872 957 3.81              3.18              2.44              1.87              
14 1,224 1,368 1,492 1,602 2.67              2.24              1.76              1.43              
15 563 605 641 676 1.71              1.45              1.17              1.06              
16 3,927 4,388 4,787 5,139 2.67              2.24              1.76              1.43              
17 1,056 1,368 1,666 1,920 6.42              5.32              4.02              2.88              
18 324 357 385 411 2.33              1.96              1.55              1.30              
19 636 711 776 833 2.67              2.24              1.76              1.43              
20 1,841 1,907 1,968 2,038 0.81              0.71              0.63              0.71              
21 971 1,095 1,203 1,297 2.91              2.44              1.90              1.52              
22 774 768 768 780 (0.23)            (0.14)            0.01              0.31              
23 3,893 4,746 5,522 6,180 4.86              4.04              3.08              2.27              
24 5,157 5,763 6,287 6,749 2.67              2.24              1.76              1.43              
25 4,109 4,652 5,124 5,535 3.00              2.51              1.95              1.55              
26 450 591 726 841 6.74              5.59              4.21              3.00              
27 256 290 319 345 3.02              2.53              1.96              1.56              
28 1,767 1,924 2,060 2,185 2.04              1.72              1.38              1.18              
29 1,178 1,307 1,419 1,518 2.50              2.10              1.65              1.36              
30 4,060 4,536 4,949 5,313 2.67              2.24              1.76              1.43              
31 2,044 2,283 2,491 2,674 2.67              2.24              1.76              1.43              
32 1,280 1,440 1,580 1,702 2.85              2.39              1.87              1.50              
33 1,343 1,470 1,579 1,679 2.16              1.83              1.45              1.23              
34 702 805 896 974 3.34              2.79              2.16              1.69              
35 5,622 6,191 6,682 7,124 2.31              1.95              1.54              1.29              
36 646 705 755 801 2.06              1.74              1.39              1.19              
37 4,963 5,441 5,854 6,228 2.20              1.86              1.47              1.25              
38 611 623 635 652 0.39              0.37              0.38              0.55              
39 201 225 245 263 2.67              2.24              1.76              1.43              
40 975 1,077 1,166 1,245 2.40              2.02              1.59              1.32              
41 440 520 592 653 4.10              3.42              2.62              1.98              
42 369 411 448 480 2.62              2.20              1.72              1.41              
43 2,748 2,985 3,190 3,379 1.98              1.67              1.34              1.16              
44 132 158 182 202 4.44              3.70              2.82              2.11              
45 187 279 378 467 10.11            8.36              6.24              4.30              
46 1,869 2,310 2,715 3,058 5.21              4.33              3.28              2.41              
47 346 315 296 289 (2.31)            (1.86)            (1.25)            (0.50)            
48 5,494 6,457 7,311 8,039 3.93              3.28              2.52              1.92              

94,224          105,843        117,462        129,081        2.60 2.35 2.11 1.90

Valencia
Wakas

Total

Domoit Silangan
Katigan Silangan
Palale Silangan
Talolong
Tamlong
Tongko

Mayowe
Opias
Pandakaki
Pook

Kanlurang Domoit
Kanlurang Katigan

Potol

Lakawan
Lalo
Lawique
Malao-a
Masin
Mate
Mateuna

Kanlurang Palale

Ibas
Ilayang Alsam
Ilayang Bukal
Ilayang Ilasan
Ilayang Nangka
Ilayang Palale
Ipilon
Isabang
Kalumpang

Ibabang Alsam
Ibabang Bukal
Ibabang Ilasan
Ibabang Nangka

Alitao
Alupay

Ibabang Palale

Ayaas
Baguio
Binalad
Calantas
Camaysa
Dapdap
Gibanga

Anos

City/Barangay 
Projected Population Projected Growth Rates

TAYABAS

Poblacion
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APPENDIX 5.3: SERVICE AREA POPULATION AND SERVED POPULATION - 
QMWD
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APPENDIX 5.3.A: Lucena 

2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025

1 33,475 34,706 36,229 38,201 33,475 34,706 36,229 38,201 30,233 32,277 34,418 37,055
2 4,738 5,497 6,233 6,930 3,317 3,848 4,363 4,851 2,985 3,579 4,145 4,705
3 21,323 24,151 26,903 29,576 14,926 16,905 18,832 20,703 9,702 11,834 16,007 19,668
4 23,249 26,441 29,544 32,542 16,274 18,508 20,681 22,780 10,578 12,956 16,545 21,641
5 4,194 5,495 6,818 8,035 2,516 3,297 4,091 4,821 1,635 2,308 3,273 4,580
6 28,352 31,291 34,199 37,139 28,352 31,291 34,199 37,139 25,517 29,726 32,831 36,025
7 25,764 26,560 27,609 29,034 18,035 18,592 19,327 20,324 15,330 16,733 18,361 19,714
8 25,761 30,817 35,745 40,332 18,032 21,572 25,022 28,232 11,721 15,100 21,269 26,820
9 1,980 2,417 2,847 3,243 1,386 1,692 1,993 2,270 832 1,100 1,495 2,157

10 12,890 14,485 16,043 17,571 10,957 12,312 13,636 14,935 8,218 10,465 12,272 14,188
11 10,318 11,365 12,403 13,457 7,738 8,524 9,302 10,093 4,643 5,541 6,977 9,588
12 12,597 14,027 15,432 16,829 8,818 9,819 10,802 11,780 5,732 6,873 9,182 11,191
13 9,634 10,825 11,989 13,131 6,743 7,578 8,393 9,192 4,046 4,926 6,714 8,732
14 8,622 9,689 10,730 11,753 6,035 6,782 7,511 8,227 3,621 4,408 6,009 7,816
15 3,381 3,799 4,208 4,609 1,691 1,900 2,104 2,304 1,015 1,235 1,578 2,074
16 9,083 10,468 11,811 13,092 8,720 10,049 11,339 12,568 7,848 9,346 10,772 12,191

235,360 262,032 288,744 315,474 187,015 207,375 227,824 248,420 143,654 168,405 201,846 238,145
24,752 33,441 36,299

17 4,180 4,651 5,114 5,575 2,557 2,787 1,918 2,230
18 3,114 3,499 3,875 4,244 2,325 2,547 1,744 2,038
19 1,632 1,833 2,031 2,224 2,325 1,334 1,744 1,067
20 2,901 3,173 3,445 3,725 1,904 2,067 2,235 1,238 1,654 2,012
21 3,349 3,756 4,153 4,545 2,253 2,492 2,727 1,352 1,869 2,182
22 1,563 1,757 1,946 2,131 973 1,066 730 853
23 1,570 1,764 1,954 2,140 977 1,070 733 856

18,308 20,432 22,517 24,583 4,157 13,716 13,766 2,589 10,390 11,236
253,668 282,464 311,261 340,057 187,015 211,532 241,540 262,186 143,654 170,995 212,237 249,382

Mayao Parada
Salinas
Ransohan

Sub-total

Mayao Crossing
Mayao Silangan

Total

Mayao Kanluran
Sub-total

Service Area Expansion
Barra
Ibabang Talim
Ilayong Talim
Mayao Castillo

Talao-Talao

Dalahican
Domoit
Gulang-Gulang
Ibabang Dupay
Ibabang Iyam
Ilayong Dupay
Ilayong Iyam
Isabang
Market View

Cotta

Municipality/Barangay in the Service 
Area

Projected Population

LUCENA CITY
Existing Service Area
Poblacion
Bocohan

Service Area Population Projected Served Population 
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APPENDIX 5.3.B: Pagbilao 

2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025

1 10,464 10,885 11,371 11,965 9,941 10,341 10,802 11,367 9,444        9,824 10,262 11,026
2 2,198 2,367 2,537 2,713 1,648 1,775 1,903 2,035 1,484        1,651 1,807 1,974
3 1,878 2,080 2,274 2,465 1,409 1,560 1,706 1,849 1,268        1,451 1,621 1,793
4 1,060 1,164 1,265 1,366 1,060 1,164 1,265 1,366 1,020        1,129 1,265 1,366
5 3,324 4,236 5,141 5,959 2,493 3,177 3,856 4,469 2,243        2,954 3,663 4,335
6 5,400 5,913 6,416 6,918 4,050 4,435 4,812 5,188 3,645        4,125 4,571 5,033
7 4,155 4,773 5,364 5,917 3,116 3,580 4,023 4,438 2,804        3,329 3,822 4,304
8 4,591 5,124 5,638 6,133 3,443 3,843 4,228 4,600 3,099        3,574 4,017 4,462
9 9,621 11,087 12,490 13,797 7,697 8,870 9,992 11,038 7,312        8,426 9,493 10,706

10 780 863 943 1,021 780 863 943 1,021 741           819 895 990
43,470 48,492 53,439 58,254 35,637 39,607 43,530 47,370 33,060 37,282 41,416 45,990

4,222 4,134 4,573
11 4,426 4,848 5,259 5,671 1,454 1,578 1,701 1,091 1,262 1,361
12 4,194 4,525 4,855 5,198 1,357 1,457 1,559 1,018 1,165 1,247
13 474 519 563 607 156 169 182 117 135 146
14 1,063 1,164 1,262 1,361 349 379 408 262 303 327
15 5,170 5,662 6,143 6,624 1,699 1,843 1,987 1,274 1,474 1,590

15,327 16,717 18,084 19,460 5,015 5,425 5,838 3,761 4,340 4,671
58,798 65,209 71,522 77,714 35,637 44,622 48,955 53,208 33,060 41,044 45,757 50,660Total

Mayhay
Sub-total

Service Area Expansion
Binahaan
Ibabang Palsabangon
Ilayang Palsabangon

Talipon

Kanluran Malicboy
Silangan Malicboy

Sub-total

Bukal

PAGBILAO
Existing Service Area
Poblacion
Alupaye
Bantique
Bigo
Ikirin
Mapagong
Pinagbayanan

Municipality/Barangay in the Service 
Area

Projected Population Service Area Population Projected Served Population 
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APPENDIX 5.3.C: Tayabas 

2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025

1 19,833 20,749 21,567 22,444 19,833 20,749 21,567 22,444 17,849 19,296 20,488 21,771
2 290 374 453 521 116 150 181 208 52 90 127 177
3 2,581 3,012 3,393 3,718 1,033 1,205 1,357 1,487 568 723 950 1,264
4 2,183 2,508 2,793 3,038 1,310 1,505 1,676 1,823 588 903 1,257 1,550
5 2,403 2,668 2,897 3,101 961 1,067 1,159 1,240 431 640 811 1,054
6 563 605 641 676 225 242 256 270 102 145 180 230
7 971 1,095 1,203 1,297 631 712 782 843 283 427 587 717
8 1,056 1,368 1,666 1,920 633 821 1,000 1,152 283 493 750 979
9 3,893 4,746 5,522 6,180 1,946 2,373 2,761 3,090 1,264 1,661 2,209 2,781

10 5,157 5,763 6,287 6,749 2,063 2,305 2,515 2,700 928 1,383 1,886 2,430
11 4,109 4,652 5,124 5,535 1,644 1,861 2,050 2,214 740 1,116 1,537 1,992
12 1,178 1,307 1,419 1,518 825 915 993 1,063 577 732 844 957
13 4,060 4,536 4,949 5,313 2,436 2,722 2,970 3,188 1,462 1,769 2,227 2,869
14 702 805 896 974 491 564 627 682 344 423 502 614
15 5,622 6,191 6,682 7,124 5,341 5,882 6,348 6,768 4,273 4,999 5,523 6,091
16 646 705 755 801 259 282 302 320 155 197 242 288
17 4,963 5,441 5,854 6,228 3,226 3,537 3,805 4,048 2,581 3,006 3,425 3,846
18 611 623 635 652 367 374 381 391 275 299 324 352
19 1,869 2,310 2,715 3,058 934 1,155 1,357 1,529 561 808 1,086 1,376
20 5,494 6,457 7,311 8,039 3,297 3,874 4,387 4,823 2,472 3,099 3,729 4,341

68,186 75,914 82,762 88,886 47,571 52,292 56,473 60,284 35,788 42,211 48,682 55,678
6,423 6,471 6,997

21 692 773 843 905 464 506 543 278 379 462
22 1,224 1,368 1,492 1,602 821 895 961 492 672 817
23 3,927 4,388 4,787 5,139 2,633 2,872 3,083 1,580 2,154 2,621
24 324 357 385 411 214 231 247 128 173 210
25 774 768 768 780 461 461 468 277 346 398
26 1,767 1,924 2,060 2,185 1,155 1,236 1,311 693 927 1,115
27 2,044 2,283 2,491 2,674 1,370 1,495 1,605 822 1,106 1,364
28 1,343 1,470 1,579 1,679 882 948 1,007 529 663 856
29 2,748 2,985 3,190 3,379 1,791 1,914 2,028 1,075 1,340 1,724

14,841 16,316 17,597 18,755 9,789 10,558 11,253 5,874 7,761 9,565
83,026 92,230 100,359 107,641 47,571 62,081 67,031 71,538 35,788 48,085 56,442 65,243

Service Area Population Projected Served Population 

Ilayang Alsam

Kanlurang Palale
Lawique
Masin
Palale Silangan

Sub-total
Total

Service Area Expansion
Ibabang Alsam
Ibabang Ilasan
Ibabang Palale

Lakawan
Lalo
Mate

Ilayang Palale

Mayowe
Opias
Pandakaki
Tongko
Wakas

Sub-total

Ayaas

Mateuna

Camaysa
Dapdap
Ibabang Nangka
Ilayang Nangka
Ibas
Ipilan
Isabang
Kalumpang

Baguio

Municipality/Barangay in the 
Service Area

Projected Population

TAYABAS CITY
Existing Service Area
Poblacion
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APPENDIX 5.4: SERVICE POPULATION AND NUMBER OF SERVICE 
CONNECTIONS - QMWD
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APPENDIX 5.4.A: Lucena 

2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025

6
LUCENA CITY
Existing Service Area

1 Poblacion (Bgys 1 to 11) 30,233 32,277 34,418 37,055 4,282 4,597 4,927 5,321 25,695 27,584 29,562 31,928 1,519 1,596 1,678 1,764 3,038 3,193 3,356 3,527 15 15 15 16 1,500 1,500 1,500 1,600 40 42 44 46 15 16 17 18 5871 6267 6681 7165
2 Bocohan 2,985 3,579 4,145 4,705 451 566 660 752 2,706 3,396 3,958 4,514 40 42 44 46 79 83 87 92 2 1 1 1 200 100 100 100 3 3 3 3 1 1 1 1 497 613 709 804
3 Cotta 9,702 11,834 16,007 19,668 1,487 1,839 2,531 3,138 8,922 11,034 15,187 18,827 190 200 210 221 380 399 420 441 4 4 4 4 400 400 400 400 9 9 10 10 2 3 3 4 1692 2055 2758 3377
4 Dalahican 10,578 12,956 16,545 21,641 1,608 2,002 2,598 3,445 9,647 12,013 15,590 20,673 115 121 128 134 231 243 255 268 7 7 7 7 700 700 700 700 5 5 6 6 11 12 13 14 1746 2148 2751 3606
5 Domoit 1,635 2,308 3,273 4,580 238 367 527 745 1,427 2,199 3,164 4,471 4 4 4 5 8 8 9 9 2 1 1 1 200 100 100 100 2 2 2 2 1 1 1 1 247 375 536 754
6 Gulang-Gulang 25,517 29,726 32,831 36,025 3,879 4,573 5,065 5,589 23,277 27,439 30,393 33,534 470 494 519 546 940 988 1,038 1,091 13 13 14 14 1,300 1,300 1,400 1,400 26 27 29 30 9 8 8 9 4397 5115 5635 6188
7 Ibabang Dupay 15,330 16,733 18,361 19,714 2,122 2,346 2,608 2,823 12,730 14,077 15,646 16,937 550 578 608 639 1,100 1,156 1,215 1,277 15 15 15 15 1,500 1,500 1,500 1,500 26 27 29 30 6 7 8 9 2719 2973 3267 3516
8 Ibabang Iyam 11,721 15,100 21,269 26,820 1,833 2,394 3,419 4,341 11,001 14,364 20,515 26,049 160 168 177 186 320 336 353 372 4 4 4 4 400 400 400 400 15 16 17 17 2 3 3 4 2014 2585 3620 4553
9 Ilayong Dupay 832 1,100 1,495 2,157 51 96 161 271 308 575 968 1,629 12 13 13 14 24 25 27 28 5 5 5 5 500 500 500 500 2 2 2 2 70 115 182 293

10 Ilayong Iyam 8,218 10,465 12,272 14,188 1,253 1,624 1,922 2,237 7,518 9,745 11,531 13,424 200 210 221 232 400 420 442 464 3 3 3 3 300 300 300 300 6 6 7 7 2 3 4 6 1464 1847 2156 2485
11 Isabang 4,643 5,541 6,977 9,588 757 906 1,146 1,581 4,541 5,438 6,874 9,486 1 1 1 1 2 2 2 2 1 1 1 1 100 100 100 100 5 5 6 6 764 914 1153 1589
12 Market View 5,732 6,873 9,182 11,191 874 1,079 1,461 1,793 5,246 6,473 8,766 10,759 143 150 158 166 286 301 316 332 2 1 1 1 200 100 100 100 10 11 11 12 5 6 8 8 1034 1247 1639 1980
13 Mayao Crossing 4,046 4,926 6,714 8,732 621 766 1,064 1,399 3,725 4,599 6,381 8,392 60 63 67 70 121 127 133 140 2 2 2 2 200 200 200 200 8 8 9 9 2 3 4 5 693 843 1145 1485
14 Mayao Silangan 3,621 4,408 6,009 7,816 549 679 944 1,244 3,292 4,073 5,666 7,466 65 68 71 75 129 136 143 150 2 2 2 2 200 200 200 200 11 12 12 13 3 4 5 6 629 764 1035 1340
15 Talao-Talao 1,015 1,235 1,578 2,074 152 189 246 329 913 1,133 1,476 1,971 1 1 1 1 2 2 2 2 1 1 1 1 100 100 100 100 2 2 2 2 156 193 250 333
16 Mayao Kanluran 7,848 9,346 10,772 12,191 1,268 1,517 1,753 1,988 7,609 9,099 10,518 11,929 70 73 77 81 139 147 154 162 1 1 1 1 100 100 100 100 11 12 12 13 6 7 8 9 1356 1609 1851 2092

Sub-total 143,654 168,405 201,846 238,145 21,426 25,540 31,032 36,998 128,554 153,239 186,194 221,987 3,600 3,783 3,976 4,179 7,199 7,567 7,953 8,358 79 76 77 78 7,900 7,600 7,700 7,800 181 190 200 210 65 74 83 94 25,350 29,663 35,368 41,559

Service Area Expansion
17 Barra 0 1,918 2,230 0 284 336 0 1,706 2,016 0 6 7 0 12 13 2 2 0 200 200 2 2 1 1 0 295 348
18 Ibabang Talim 0 1,744 2,038 0 256 304 0 1,533 1,825 0 5 6 0 10 12 2 2 0 200 200 1 1 1 1 0 265 314
19 Ilayong Talim 0 1,744 1,067 0 256 143 0 1,533 861 0 5 3 0 10 6 2 2 0 200 200 1 1 1 1 0 265 151
30 Mayao Castillo 1,238 1,654 2,012 189 258 318 1,134 1,549 1,907 2 2 2 4 4 4 1 1 1 100 100 100 0 0 0 1 1 192 262 322
21 Mayao Parada 1,352 1,869 2,182 191 277 329 1,148 1,663 1,972 2 3 5 4 6 10 2 2 2 200 200 200 1 2 2 1 1 1 198 285 339
22 Salinas 0 730 853 0 88 108 0 525 648 0 2 3 0 4 5 2 2 0 200 200 1 1 0 92 113
23 Ransohan 0 733 856 0 88 108 0 528 651 0 2 3 0 4 5 2 2 0 200 200 1 1 1 1 0 94 115

Sub-total 2,589 10,390 11,236 380 1,506 1,647 2,281 9,039 9,880 4 26 28 8 51 57 3 13 13 300 1,300 1,300 1 7 8 0 1 6 6 390 1,558 1,702
Total 143,654 170,995 212,237 249,382 21,426 25,920 32,539 38,644 128,554 155,520 195,233 231,867 3,600 3,787 4,002 4,207 7,199 7,575 8,004 8,415 79 79 90 91 7,900 7,900 9,000 9,100 181 192 207 218 65 75 89 100 25,350 30,053 36,927 43,261

Commercial Served Population No. of Public Faucets Population Served by Public Faucets Government/Institutional Connections Bulk Supply Connections Total No. of Service ConnectionsCity/Municipality/Barangay in the 
Service Area

Projected Served Population Domestic Connections Domestic Served Population Commercial Connections
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APPENDIX 5.4.B: Pagbilao 

2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025

1 9,444     9,824     10,262   11,026   5,916     6,264     6,668     7,397     986        1,044     1,111     1,233     314 330 347 365 628 660 694 729 29 29 29 29 2900 2900 2900 2900 29 31 33 36 7 7 8 8 1365 1441 1529 1670
2 1,484     1,651     1,807     1,974     1,446     1,611     1,765     1,930     241        269        294        322        19 20 21 22 38 40 42 44 2 2 2 2 262 291 317 346
3 1,268     1,451     1,621     1,793     968        1,151     1,321     1,493     161        192        220        249        60 63 66 70 3 3 3 3 300 300 300 300 2 2 2 2 226 260 292 324
4 1,020     1,129     1,265     1,366     674        781        914        1,012     112        130        152        169        23 24 25 27 46 48 51 53 3 3 3 3 300 300 300 300 2 2 2 2 140 159 183 201
5 2,243     2,954     3,663     4,335     2,157     2,864     3,568     4,235     360        477        595        706        43 45 47 50 86 90 95 100 2 2 3 3 405 525 645 759
6 3,645     4,125     4,571     5,033     3,097     3,564     3,997     4,445     516        594        666        741        124 130 137 144 248 261 274 288 3 3 3 3 300 300 300 300 4 4 4 4 1 1 2 2 648 732 812 894
7 2,804     3,329     3,822     4,304     2,400     2,920     3,407     3,884     400        487        568        647        52 55 57 60 104 109 115 121 3 3 3 3 300 300 300 300 3 3 3 3 458 547 631 714
8 3,099     3,574     4,017     4,462     2,551     3,013     3,443     3,874     425        502        574        646        124 130 137 144 248 261 274 288 3 3 3 3 300 300 300 300 3 3 4 4 555 639 717 796
9 7,312     8,426     9,493     10,706   6,732     7,832     8,883     10,081   1,122     1,305     1,481     1,680     140 147 155 163 280 294 309 325 3 3 3 3 300 300 300 300 7 8 8 9 5 5 6 6 1277 1468 1652 1861

10 741        819        895        990        393        469        542        635        66          78          90          106        24 25 27 28 48 50 53 56 3 3 3 3 300 300 300 300 93 106 120 137
33,060   37,282   41,416   45,990   26,334   30,468   34,510   38,986   4,389     5,078     5,752     6,498     923        970        1,020     1,072     1,726     1,814     1,907     2,004     50          50          50          50          5,000     5,000     5,000     5,000     55          57          62          67          13          13          16          16          5,430     6,168     6,899     7,702     

689        674        746        739 731 803
11 1,091     1,262     1,361     1,084     1,252     1,347     181        209        225        3 5 7 7 10 14 1 1 1 185 214 232
12 1,018     1,165     1,247     1,012     1,156     1,235     169        193        206        3 5 6 6 9 12 1 1 172 198 213
13 117        135        146        117        135        146        19          23          24          19 23 24
14 262        303        327        260        301        323        43          50          54          1 1 2 2 2 3 44 51 56
15 1,274     1,474     1,590     1,166     1,363     1,474     194        227        246        4 6 8 8 12 16 1 1 1 100 100 100 1 1 1 200 235 255

3,761     4,340     4,671     3,640     4,206     4,525     607        701        754        11 17 23 22 34 45 1 1 1 100 100 100 1 2 2 620 721 780
33,060   41,044   45,757   50,660   26,334   34,108   38,716   43,511   4,389     5,685     6,453     7,252     923        981        1,036     1,094     1,726     1,836     1,940     2,049     50          51          51          51          5,000     5,100     5,100     5,100     55          59          64          69          13          13          16          16          5,430     6,788     7,620     8,482     Total

Ilayang Palsabangon
Kanluran Malicboy
Silangan Malicboy

Sub-total

Bukal
Mayhay

PAGBILAO
Existing Service Area
Poblacion
Alupaye

Pinagbayanan
Talipon

Bulk Supply Connections Total No. of Service ConnectionsDomestic Connections Commercial Connections Commercial Served Population

Bantique
Bigo
Ikirin
Mapagong

Sub-total
Service Area Expansion
Binahaan
Ibabang Palsabangon

No. of Public Faucets Population Served by Public Faucets Government/Institutional ConnectionsCity/Municipality/Barangay in the 
Service Area

Projected Served Population Domestic Served Population
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APPENDIX 5.4.C: Tayabas 

2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025

1 Poblacion 17,849   19,296   20,488   21,771   15,714   16,454   17,444   18,501   2,619     2,742     2,907     3,083     830        921        1,022     1,135     1,660     1,842     2,044     2,270     10          10          10          10          1,000     1,000     1,000     1,000     30          35          40          46          4            5            5            5            3,493     3,713     3,984     4,279     
2 Ayaas 52          90          127        177        51          88          125        175        9            15          21          29          1            1            1            1            2            2            2            2            1            1            1            1            11          17          23          31          
3 Baguio 568        723        950        1,264     165        319        546        858        27          53          91          143        2            2            2            3            4            4            4            6            4            4            4            4            400        400        400        400        1            1            1            1            34          60          98          151        
4 Camaysa 588        903        1,257     1,550     485        799        1,153     1,444     81          133        192        241        2            2            2            3            4            4            4            6            1            1            1            1            100        100        100        100        84          136        195        245        
5 Dapdap 431        640        811        1,054     428        636        807        1,048     71          106        135        175        2            2            2            3            4            4            4            6            73          108        137        178        
6 Ibabang Nangka 102        145        180        230        101        43          78          128        17          7            13          21          1            1            1            1            2            2            2            2            1            1            1            100        100        100        2            2            2            2            20          11          17          25          
7 Ilayang Nangka 283        427        587        717        282        425        585        715        47          71          97          119        1            1            1            1            2            2            2            2            -         -         -         -         2            2            2            2            50          74          100        122        
8 Ibas 283        493        750        979        282        491        648        877        47          82          108        146        1            1            1            -         2            2            2            1            1            -         -         100        100        2            2            2            2            49          85          112        150        
9 Ipilon 1,264     1,661     2,209     2,781     1,254     1,545     2,091     2,661     209        258        348        443        7            8            9            10          14          16          18          20          1            1            1            1            100        100        100        217        267        358        454        

10 Isabang 928        1,383     1,886     2,430     623        1,075     1,576     2,120     104        179        263        353        4            4            5            5            8            8            10          10          3            3            3            3            300        300        300        300        3            3            3            3            114        189        274        364        
11 Kalumpang 740        1,116     1,537     1,992     729        1,098     1,517     1,970     121        183        253        328        8            9            10          11          16          18          20          22          1            2            3            3            1            1            130        194        267        343        
12 Lakawan 577        732        844        957        476        630        642        755        79          105        107        126        1            1            1            1            2            2            2            2            1            1            2            2            100        100        200        200        1            1            1            1            1            1            82          108        112        131        
13 Lalo 1,462     1,769     2,227     2,869     1,447     1,745     2,199     2,839     241        291        367        473        11          12          14          15          22          24          28          30          252        303        381        488        
14 Mate 344        423        502        614        343        421        300        412        57          70          50          69          1            1            1            1            2            2            2            2            2            2            2            2            200        200        60          73          53          72          
15 Mateuna 4,273     4,999     5,523     6,091     3,713     4,277     4,755     5,271     619        713        792        879        190        211        234        260        380        422        468        520        3            3            3            3            300        300        300        300        2            3            3            3            3            4            5            6            817        934        1,037     1,151     
16 Mayowe 155        197        242        288        154        195        240        286        26          33          40          48          1            1            1            1            2            2            2            2            27          34          41          49          
17 Opias 2,581     3,006     3,425     3,846     2,365     2,718     3,115     3,514     394        453        519        586        85          94          105        116        170        188        210        232        1            1            1            1            100        100        100        100        1            1            1            1            481        549        626        704        
18 Pandakaki 275        299        324        352        274        297        222        250        46          49          37          42          1            1            1            1            2            2            2            2            1            1            -         -         100        100        1            1            1            1            48          51          40          45          
19 Tongko 561        808        1,086     1,376     458        704        982        1,270     76          117        164        212        2            2            2            3            4            4            4            6            1            1            1            1            100        100        100        100        1            1            1            1            2            5            7            9            82          126        175        226        
20 Wakas 2,472     3,099     3,729     4,341     2,169     2,733     3,345     3,935     362        456        557        656        75          83          92          103        150        166        184        206        2            2            2            2            200        200        200        200        1            1            1            2            440        542        653        763        

Sub-total 35,788   42,211   48,682   55,678   31,513   36,695   42,368   49,028   5,252     6,116     7,061     8,171     1,225     1,358     1,507     1,675     2,450     2,716     3,014     3,350     29          30          33          33          2,600     2,800     3,300     3,300     49          56          63          69          9            14          19          22          6,564     7,574     8,683     9,971     

1,010     1,109     1,288     
21 Ibabang Alsam 278        379        462        276        375        454        46          62          76          1            2            4            2            5            7            47          65          79          
22 Ibabang Ilasan 492        672        817        489        663        804        82          111        134        1            4            7            3            8            13          1            2            2            84          117        143        
23 Ibabang Palale 1,580     2,154     2,621     1,570     2,128     2,579     262        355        430        5            13          21          9            26          42          266        368        451        
24 Ilayang Alsam 128        173        210        126        171        206        21          29          34          1            1            2            2            2            3            22          30          36          
25 Ilayang Palale 277        346        398        275        342        392        46          57          65          1            2            3            2            4            6            47          59          68          
26 Kanlurang Palale 693        927        1,115     689        916        1,097     115        153        183        2            6            9            4            11          18          117        158        192        
27 Lawique 822        1,106     1,364     817        1,093     1,342     136        182        224        2            7            11          5            13          22          139        189        235        
28 Masin 529        663        856        526        655        843        88          109        140        2            4            7            3            8            14          1            2            2            90          115        149        
29 Palale Silangan 1,075     1,340     1,724     1,068     1,324     1,696     178        221        283        3            8            14          6            16          28          1            1            1            182        230        297        

5,874     7,761     9,565     5,836     7,667     9,412     973        1,278     1,569     19          47          77          37          93          153        3            5            5            994        1,329     1,650     
Total 35,788   48,085   56,442   65,243   31,513   42,531   50,035   58,440   5,252     7,089     8,339     9,740     1,225     1,377     1,554     1,752     2,450     2,753     3,107     3,503     29          30          33          33          2,600     2,800     3,300     3,300     49          59          68          74          9            14          19          22          6,564     8,568     10,012   11,621   

Municipality of Tayabas

Bulk Supply Connections Total No. of Service ConnectionsCity/Municipality/Barangay in the 
Service Area

Projected Served Population Domestic Served Population Domestic Connections Population Served by Public Faucets Government/Institutional Connections

Sub-total

Service Area Expansion

Existing Service Area

Commercial Connections Commercial Served Population No. of Public Faucets
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APPENDIX 5.5: WATER DEMAND PROJECTIONS - QMWD
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APPENDIX 5.5.A: Lucena 

2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020

LUCENA CITY
Existing Service Area

1 Poblacion (Bgys 1 to 11) 3,469 3,807 4,168 4,598 2,279 2,874 3,859 4,409 75 75 75 80 80 105 133 163 38 48 60 72 5,940 6,908 8,294 9,321 2,197 2,555 2,765 3,107 8,137 9,463 11,059
2 Bocohan 365 469 558 650 59 75 100 115 10 5 5 5 6 8 10 12 3 3 4 4 443 559 677 786 164 207 226 262 607 766 903
3 Cotta 1,204 1,523 2,141 2,711 285 359 483 551 20 20 20 20 18 24 30 37 5 9 11 16 1,532 1,935 2,684 3,335 567 716 895 1,112 2,099 2,650 3,579
4 Dalahican 1,302 1,658 2,198 2,977 173 218 293 335 35 35 35 35 10 13 17 20 28 36 46 56 1,548 1,960 2,589 3,423 573 725 863 1,141 2,121 2,685 3,451
5 Domoit 193 304 446 644 6 8 10 12 10 5 5 5 4 5 7 8 3 3 4 4 215 324 471 673 80 120 157 224 295 444 629
6 Gulang-Gulang 3,142 3,787 4,285 4,829 705 889 1,194 1,364 65 65 70 70 52 68 86 106 23 24 28 36 3,987 4,833 5,664 6,405 1,475 1,788 1,888 2,135 5,461 6,621 7,552
7 Ibabang Dupay 1,719 1,943 2,206 2,439 825 1,040 1,397 1,596 75 75 75 75 52 68 86 106 15 21 28 36 2,686 3,147 3,793 4,252 993 1,164 1,264 1,417 3,679 4,312 5,057
8 Ibabang Iyam 1,485 1,982 2,893 3,751 240 303 407 464 20 20 20 20 30 39 50 61 5 9 11 16 1,780 2,353 3,379 4,312 658 870 1,126 1,437 2,439 3,224 4,506
9 Ilayong Dupay 42 79 137 235 18 23 30 35 25 25 25 25 4 5 7 8 0 0 0 0 89 132 199 302 33 49 66 101 121 181 265

10 Ilayong Iyam 1,015 1,345 1,626 1,933 300 378 508 580 15 15 15 15 12 16 20 24 5 9 14 24 1,347 1,763 2,183 2,577 498 652 728 859 1,845 2,415 2,910
11 Isabang 613 751 969 1,366 2 2 3 3 5 5 5 5 10 13 17 20 0 0 0 0 630 771 993 1,394 233 285 331 465 862 1,056 1,325
12 Market View 708 893 1,236 1,549 215 271 363 415 10 5 5 5 20 26 33 41 13 18 28 32 965 1,213 1,665 2,042 357 449 555 681 1,322 1,662 2,221
13 Mayao Crossing 503 635 900 1,208 91 114 153 175 10 10 10 10 16 21 27 33 5 9 14 20 624 789 1,104 1,446 231 292 368 482 855 1,081 1,471
14 Mayao Silangan 444 562 799 1,075 97 122 164 187 10 10 10 10 22 29 36 45 8 12 18 24 581 735 1,027 1,341 215 272 342 447 795 1,007 1,369
15 Talao-Talao 123 156 208 284 2 2 3 3 5 5 5 5 4 5 7 8 0 0 0 0 134 169 222 300 49 62 74 100 183 231 296
16 Mayao Kanluran 1,027 1,256 1,483 1,718 105 132 177 202 5 5 5 5 22 29 36 45 15 21 28 36 1,174 1,442 1,730 2,006 434 534 577 669 1,608 1,976 2,306

Sub-total 17,355 21,147 26,253 31,966 5,399 6,810 9,145 10,448 395 380 385 390 362 476 600 735 163 222 291 376 23,674 29,034 36,674 43,915 8,756 10,739 12,225 14,638 32,430 39,773 48,899

Service Area Expansion
17 Barra 0 241 290 0 13 17 0 10 10 0 6 8 0 4 4 0 273 329 0 91 110 0 364
18 Ibabang Talim 0 216 263 0 12 15 0 10 10 0 3 4 0 4 4 0 245 296 0 82 99 0 326
19 Ilayong Talim 0 216 124 0 12 8 0 10 10 0 3 4 0 4 4 0 245 150 0 82 50 0 326
30 Mayao Castillo 156 218 275 4 5 6 5 5 5 0 0 0 3 4 4 166 232 289 61 76 95 226 304
21 Mayao Parada 158 234 284 4 7 13 10 10 10 3 6 8 3 4 4 178 260 318 66 87 106 244 347
22 Salinas 0 74 93 0 5 6 0 10 10 0 2 3 0 0 92 113 0 32 39 0 126
23 Ransohan 0 74 94 0 5 6 0 10 10 0 2 3 0 4 4 0 95 117 0 32 39 0 127

Sub-total 315 1,274 1,423 7 59 71 15 65 65 3 22 29 3 21 24 344 1,441 1,611 127 480 537 470 1,922
Total 17,355 21,462 27,528 33,389 5,399 6,817 9,205 10,519 395 395 450 455 362 479 622 764 163 225 312 400 23,674 29,378 38,115 45,527 8,756 10,866 12,705 15,176 32,430 40,244 50,820

City/Municipality/Barangay in the Service Area
Domestic Water Demand Commercial Water Demand Public Faucets Demand Government/Institutional Demand Bulk Demand Total Demand Non-Revenue Water Average Day Demand
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APPENDIX 5.5.B: Pagbilao 

2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025

1 651 708 774 880 323 396 486 583 145 145 145 145 74 93 117 144 12.6 14 19 22 1205 1356 1540 1774 446 502 513 591 1651 1858 2053 2365
2 159 182 205 230 20 24 29 35 5 6 8 10 0 0 0 0 184 212 242 275 68 79 81 92 251 291 323 366
3 106 130 153 178 62 76 93 111 15 15 15 15 5 6 8 10 0 0 0 0 188 227 269 314 70 84 90 105 258 311 359 419
4 74 88 106 120 24 29 36 43 15 15 15 15 5 6 8 10 0 0 0 0 118 139 165 188 44 51 55 63 161 190 219 251
5 237 324 414 504 44 54 66 80 0 0 0 0 6 7 9 11 0 0 0 0 287 385 489 595 106 142 163 198 393 527 652 793
6 341 403 464 529 128 156 192 230 15 15 15 15 9 11 14 18 1.8 2 5 5 494 588 690 798 183 217 230 266 677 805 920 1063
7 264 330 395 462 54 66 80 97 15 15 15 15 7 9 11 14 0 0 0 0 340 419 502 587 126 155 167 196 465 574 669 783
8 281 341 399 461 128 156 192 230 15 15 15 15 8 10 12 15 0 0 0 0 431 522 618 721 159 193 206 240 591 715 825 962
9 740 885 1030 1200 144 177 217 260 15 15 15 15 18 23 29 36 9 10 14 16 927 1110 1305 1527 343 411 435 509 1270 1521 1740 2036

10 43 53 63 76 25 30 37 45 15 15 15 15 0 0 0 0 0 0 0 0 83 98 115 135 31 36 38 45 114 135 153 180
2,897     3,443     4,003     4,639     951        1,164     1,427     1,715     250        250        250        250        136        172        216        266        23          27          38          44          4,257     5,056     5,935     6,914     1,575     1,870     1,978     2,305     5,832     6,926     7,913     9,218     

11 123 145 160 4 7 11 2 2 3 128 155 174 47 52 58 175 206 232
12 114 134 147 4 7 10 0 2 2 118 143 159 44 48 53 162 190 213
13 13 16 17 0 0 0 0 0 0 0 0 0 13 16 17 5 5 6 18 21 23
14 29 35 38 1 2 3 0 0 0 30 37 41 11 12 14 42 49 55
15 132 158 175 5 8 13 5 5 5 2 3 3 143 174 196 53 58 65 196 232 262

411 488 539 13 24 36 5 5 5 4 7 8 0 0 0 433 523 588 160 174 196 593 698 785
2,897     3,854     4,491     5,178     951        1,177     1,451     1,751     250        255        255        255        136        176        223        275        23          27          38          44          4,257     5,489     6,458     7,502     1,575     2,030     2,153     2,501     5,832     7,519     8,611     10,003   

Silangan Malicboy
Sub-total

Total

Mayhay
Sub-total

Ilayang Palsabangon
Kanluran Malicboy

Binahaan
Ibabang Palsabangon

Bantique
Bigo
Ikirin
Mapagong
Pinagbayanan
Talipon

Service Area Expansion

Bukal

Poblacion
Alupaye

Bulk Demand (cum)City/Municipality/Barangay in the 
Service Area

PAGBILAO
Existing Service Area

Domestic Water Demand (cum) Commercial Water Demand (cum) Public Faucets Demand (cum) Government/Institutional Demand (cum) Total Demand (cum) Non-Revenue Water (cum) Average Day Demand (cum)
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APPENDIX 5.5.C: Tayabas 

2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025 2010 2015 2020 2025

1 Poblacion 2,074 2,221 2,425 2,627 1,162 1,345 1,564 1,816 50 50 50 50 150 193 240 299 28 38 40 43 3,464 3,846 4,318 4,835 1,281 1,422 1,439 1,612 4,746 5,269 5,758 6,446
2 Ayaas 7 12 17 25 1 1 2 2 5 6 6 7 0 0 0 0 13 19 25 33 5 7 8 11 18 26 33 44
3 Baguio 22 43 76 122 3 3 3 5 20 20 20 20 5 6 6 7 0 0 0 0 50 71 105 153 18 26 35 51 68 98 140 204
4 Camaysa 64 108 160 205 3 3 3 5 5 5 5 5 0 0 0 0 0 0 0 0 72 116 168 215 27 43 56 72 98 159 224 286
5 Dapdap 56 86 112 149 3 3 3 5 0 0 0 0 0 0 0 0 59 89 115 154 22 33 38 51 81 122 154 205
6 Ibabang Nangka 13 6 11 18 1 1 2 2 0 5 5 5 10 11 12 13 0 0 0 0 25 23 29 38 9 9 10 13 34 32 39 50
7 Ilayang Nangka 37 57 81 102 1 1 2 2 0 0 0 0 10 11 12 13 0 0 0 0 49 70 95 116 18 26 32 39 67 96 126 155
8 Ibas 37 66 90 125 0 1 2 2 0 0 5 5 10 11 12 13 0 0 0 0 47 79 109 144 17 29 36 48 65 108 145 192
9 Ipilon 166 209 291 378 10 12 14 16 5 5 5 0 0 0 0 0 0 0 0 175 225 309 399 65 83 103 133 240 309 413 532

10 Isabang 82 145 219 301 6 6 8 8 15 15 15 15 15 17 18 20 0 0 0 0 118 182 260 344 44 67 87 115 161 250 346 458
11 Kalumpang 96 148 211 280 11 13 15 18 5 11 18 20 0 0 8 9 112 172 252 325 42 64 84 108 154 236 336 434
12 Lakawan 63 85 89 107 1 1 2 2 5 5 10 10 5 6 7 7 0 0 8 9 74 97 115 134 27 36 38 45 102 133 154 178
13 Lalo 191 236 306 403 15 18 21 24 0 0 0 0 0 0 0 0 206 253 327 427 76 94 109 142 283 347 436 570
14 Mate 45 57 42 58 1 1 2 2 0 0 0 0 0 0 0 0 47 58 43 60 17 22 14 20 64 80 58 80
15 Mateuna 490 577 661 748 266 308 358 416 15 15 15 15 10 17 18 20 21 30 40 51 802 947 1,092 1,250 297 350 364 417 1,099 1,297 1,456 1,667
16 Mayowe 20 26 33 41 1 1 2 2 0 0 0 0 0 0 0 0 22 28 35 42 8 10 12 14 30 38 46 56
17 Opias 312 367 433 499 119 137 161 186 5 5 5 5 5 6 7 7 0 0 0 0 441 515 605 696 163 190 202 232 604 705 807 928
18 Pandakaki 36 40 31 36 1 1 2 2 0 0 5 5 5 6 7 8 0 0 0 0 43 47 44 50 16 17 15 17 58 64 59 67
19 Tongko 60 95 136 180 3 3 3 5 5 5 5 5 5 6 7 8 14 38 56 77 87 146 207 275 32 54 69 92 119 200 276 366
20 Wakas 286 369 465 559 105 121 141 165 10 10 10 10 5 6 7 13 0 0 0 0 406 506 622 747 150 187 207 249 557 693 830 995

Sub-total 4,160 4,954 5,889 6,962 1,715 1,983 2,306 2,680 130 140 155 155 245 308 375 451 63 105 152 187 6,313 7,490 8,877 10,435 2,335 2,770 2,959 3,478 8,648 10,260 11,836 13,914

21 Ibabang Alsam 37 52 64 1 3 6 0 0 0 0 0 0 0 0 0 39 56 70 14 19 23 53 74 94
22 Ibabang Ilasan 66 92 114 2 6 10 0 0 0 6 12 13 0 0 0 74 110 138 27 37 46 101 147 183
23 Ibabang Palale 212 296 366 7 20 34 0 0 0 0 0 0 0 0 0 219 316 400 81 105 133 300 421 533
24 Ilayang Alsam 17 24 29 1 2 3 0 0 0 0 0 0 0 0 0 19 25 32 7 8 11 25 34 43
25 Ilayang Palale 37 47 56 1 3 5 0 0 0 0 0 0 0 0 0 39 51 61 14 17 20 53 68 81
26 Kanlurang Palale 93 127 156 3 9 14 0 0 0 0 0 0 0 0 0 96 136 170 36 45 57 132 181 227
27 Lawique 110 152 191 4 10 17 0 0 0 0 0 0 0 0 0 114 162 208 42 54 69 156 216 277
28 Masin 71 91 120 2 6 11 0 0 0 6 12 13 0 0 0 79 109 144 29 36 48 108 146 191
29 Palale Silangan 144 184 241 5 12 22 0 0 0 6 6 7 0 0 0 154 202 269 57 67 90 212 270 359

Sub-total 788 1,066 1,337 27 71 122 0 0 0 17 30 33 0 0 0 832 1,167 1,491 308 389 497 1,139 1,556 1,989
Total 4,160 5,742 6,955 8,299 1,715 2,010 2,377 2,802 130 140 155 155 245 325 405 484 63 105 152 187 6,313 8,321 10,044 11,927 2,335 3,078 3,348 3,976 8,648 11,399 13,392 15,902

Government/Institutional DemandDomestic Water DemandCity/Municipality/Barangay in the 
Service Area

Average Day DemandBulk Demand Total Demand Non-Revenue Water

Existing Service Area

Service Area Expansion

Commercial Water Demand Public Faucets Demand

TAYABAS CITY
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APPENDIX 6.1: SURFACE WATER DATA - QMWD 

Table 6 – 1  Annual and Mean Monthly Discharge of Ibia River 
Table 6 – 2       Annual and Mean Monthly Discharge of Dumacaa River 
Table 6 – 3B  Untapped Spring Data Summary 
Table 6 – 7A     Surface Water Quality Test Results 
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YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL

1956 3.23 1.36 1.79 2.69 1.45 2.39 2.17 2.14 2.55 4.01 2.86 4.92 31.56

1957 4.14 2.28 1.93 1.62 1.37 1.67 2.05 1.63 1.97 3.86 1.83 1.33 25.68

1958 2.09 1.28 1.45 1.4 1.24 1.26 1.26 1.43 0.95 2.04 1.65 1.13 17.18

1959 1.25 1.26 1.62 1.58 1.85 2.51 2.28 1.44 1.25 1.11 3.91 1.92 21.98

1962 2.38 2.12 1.46 1.59 0.94 0.81 2.01 1.48 5.09 1.48 4.05 2.19 25.6

1963 1.14 1.03 0.87 0.96 0.79 0.87 1.08 3.1 2.78 1.81 1.41 2.24 18.08

1964 1.98 2.31 1.45 1.18 1.05 2.46 2.19 0.77 2.34 4.23 4.05 3.98 27.99

1965 2.18 1.65 1.1 1.15 1.01 0.97 2.26 3.01 1.85 3.17 2.93 4.1 25.38

1966 1.65 1.42 1.36 1.16 1.94 1.28 1.42 1.24 1.32 1.72 1.47 2.81 18.79

1967 2.54 2.42 1.48 1.19 1.13 1.65 1.2 1.62 1.54 2.17 3.14 1.74 21.82

1969 0.5 0.46 0.45 0.43 0.38 0.7 0.99 0.58 1.04 1.84 1.96 4.85 14.18

MEAN 2.1 1.6 1.36 1.36 1.2 1.51 1.72 1.68 2.06 2.49 2.66 2.84

MAX 4.14 2.42 1.93 2.69 1.94 2.51 2.28 3.1 5.09 4.23 4.05 4.92

MIN 0.5 0.46 0.45 0.43 0.38 0.7 0.99 0.58 0.95 1.11 1.41 1.13

*Source: Philippine Water Resources Summary Data
  Volume 1, Streamflow and Lake or River Stage
  National Water Resources Board (NWRB)
  January 1980

TABLE 6 - 1 - ANNUAL AND MEAN MONTHLY DISCHARGE* (cu.m/sec.)
IBIA RIVER
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YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL

1945 12.92 14.57 17.84
1946 24.19 12.11 12.76 8.23 6.82 7.72 5.89 6.54 10.27 20.17 16.2 16.83 147.73
1947 9.49 6.8 9.5 6.62 8.5 7.66 7.76 13.96 7.79 11.35 19.26 27.31 136
1948 8.52 8.28 6.08 6.1 5.39 5.76 9.2 6.84 9.18 9.03 17.29 25.11 116.78
1949 12.57 10.41 9.89 5.58 5.75 5.73 8.12 7.7 11.52 9.91 21.15 17.91 126.24
1950 15.4 9.35 8.08 5.12 4.84 8.82 5.2 4.38 8.43 9.89 15.28 13.18 107.97
1951 9.48 5.95 4.83 5.16 11.81 6.55 7.41 7.82 6.71 6.1 12.5 11.2 95.52
1952 9.73 7.55 5.97 5.57 5.66 6.49 7.12 11.92 10.43 26.66 11.12 13.48 121.7
1953 8.1 12.49 7.41 5.03 6.02 7 8.92 5.57 5.57 16.15 8.5 21.48 112.24
1954 13.2 6.51 10.91 3.79 2.14 2.49 4.15 4.08 3.16 4.38 6.08 13.5 74.39
1955 15.05 4.72 3.08 4.85 2.97 4.54 3.69 1.87 3.16 4.38 23.5 5.43 77.24
1956 8.23 2.33 5.63 8.58 3.65 7.5 5.19 6.89 6.15 13.75 10.8 21.91 100.61
1957 16.66 4.01 3.14 1.74 1.15 2.11 4.04 2.44 2.67 9.58 4.32 4.11 55.97
1958 8.4 3.47 2.57 1.75 1.27 3.23 3.14 8.09 2.62 13 11.86 2.1 61.5
1959 1.78 1.04 3.14 0.95 1.14 1.42 3.12 2.31 2.07 2.76 16.83 8.58 45.14
1960 15.65 12.45 2.31 2.34 4.06 13.86 4.59 4.25 7.36 13.13 5.79 4.48 90.27
1961 3.04 0.97 0.84 1.16 3.83 3.63 1.78 0.73 1.92 4.48 13.55 7.51 43.44
1962 3.46 2.93 1.31 3.02 1.21 1.53 5.41 3.62 15.4 2.93 8.13 4.38 53.33
1963 1.01 1.79 1.06 1.62 0.6 1.27 1.66 8.1 6.08 4.95 3 5.14 36.28
1964 4.77 4.09 3.05 2.29 2.17 3.41 5.69 2.18 5.44 10.87 9.38 12.13 65.47
1965 5.85 5.52 4.2 2.84 1.59 1.81 4.97 6.22 3.8 6.82 6.89 13.4 63.91
1966 5.63 3.83 3.65 1.86 14.3 2.64 5.99 2.32 1.09 8.41 11.23 16.38 77.33
1967 16.82 4.32 4.7 0.49 0.3 2.08 0.73 2.01 1.61 7.42 18.95 3.81 63.24
1968 2.08 0.66 0.58 0.33 0.17 0.62 0.74 1.03 0.58 4.37 5.24 2.56 18.96
1969 2.15 0.25 0.42 0.35 0.29 0.73 1.32 1.24 3.43 4.39 6.55 14.15 35.27

MEAN 9.22 5.49 4.8 3.56 3.98 4.53 4.83 5.09 5.69 9.51 11.92 12.16
MAX 24.19 12.49 12.76 8.58 14.3 13.86 9.2 13.96 15.4 26.66 23.5 27.31
MIN 1.01 0.25 0.42 0.33 0.17 0.62 0.73 0.73 0.58 2.76 3 2.1

*Source:     Philippine Water Resources Summary Data 
                 Volume 1, Streamflow and Lake or River Stage 
                 National Water Resources Board (NWRB) 
                 January 1980

Table 6 - 2 - ANNUAL AND MEAN MONTHLY DISCHARGE* (cu. m/sec)
DUMACAA RIVER
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TABLE 6 - 3B - UNTAPPED SPRING DATA 
SUMMARY  

   

No. Spring Name/ Location   Discharge  

    liter/sec 

1 
Bakulaw Spring - Bukal Ilaya, 
Tayabas 15 

2 
Calantas 'A' Spring - Bukal Ilaya, 
Tayabas 101 

3 
Dapdap  'C' Spring - Dapdap, 
Tayabas 15 

4 
Dapdap  'D' Spring - Dapdap, 
Tayabas 20 

5 
Dapdap  'E' Spring - Dapdap, 
Tayabas 20 

6 
Camaysa Spring - Camaysa, 
Tayabas 71 

7 
Ulbok Spring - Labnig, Calantas, 
Tayabas 85 

Source: Quezon Metropolitan Water District 
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NSDW* DUMACAA RIVER IBIA RIVER ALSAM DAM
Parameters Permissible Brgy. Tongko Brgy. Ibia Brgy. Alsam

Limits Lucena City Tayabas City Tayabas City

    Temperature °C

    Color TCU 5 200.00 140.00 110.00

    Odor unobjectionable

    Turbidity NTU 5 34.00 32.00 18.50

    pH 6.5 -8.5 8.00 7.70 7.60

    Dissolved Solids mg/L 500 198.00 150.00 147.00

    Specific Conductance µ mhos/cm 108.00 36.00 28.00

    Alkalinity mg/l  CaCO3 81.00 59.00 66.00

    Hardness mg/l  CaCO3 300 112.00 140.00 80.00

    Acidity mg/l  CaCO3

    Calcium Ca++ mg/L 75 8.30 4.60 6.00

    Magnesium Mg++ mg/L 50 8.60 5.20 4.50

    Nitrates NO3
- mg/L 50

    Carbonates CO3

    Bicarbonate HCO3
- mg/L

    Silica mg/L

    Sulfates Na2SO4 200 9.80 7.50 7.50

    Arsenic 0.05

    Benzene

    Cadmium 0.003

    Chloride Cl- mg/L 250 24.00 10.00 10.00

    Copper mg/L 1 0.005 0.008 nil

    Flouride mg/L 1.5 0.06 0.05 0.05

    Iron Fe++ mg/L 1.0 2.85 1.40 nil

    Lead 0.01

    Manganese Mn++ mg/L 0.1 0.062 0.022 nil

    Zinc mg/L 5.0 0.015 0.008 nil

TABLE 6 - 7A - SURFACE WATER QUALITY TEST RESULTS
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APPENDIX 6.2: GROUNDWATER DATA - QMWD 

Table 6 – 5 Test Pumping Results Summary 
Table 6 – 6 Sustainable Yield Summary 
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Figure 6 – 3B CDT/RT Plots and Analysis: QMWD Well No. 10 
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Figure 6 – 15A      Borehole Logs and Well Construction : QMWD Well No. 9 
Figure 6 – 15B CDT/RT Plots and Analysis: QMWD Well No. 9 
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Figure 6 - 17 Piezometric Map  
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Local Well ID SPAR Well No.
Depth                 

(m)
Top Screen   

(m)
SWL              
(m)

C                 
(sec2/ m5)

Drawdown    
(m)

Test Q      
(lps)

Sp. Cap.   
(lps/m)

T x 10 -3           
(m 2/sec)

QMWD 1 W-10 150 15 3,000 5.7 29.51 5.18 9.45 / 6.79

QMWD 3 W-12 150 47 14.58 463* 5.84 27.95 4.79 5.38 / 5.68*

QMWD 4 W-14 156 45 15.8 26.74 36.72 1.37 1.14 / 0.93

QMWD 5 W-4 159 68 34.35 2,667 8.7 26.94 3.06 10.8 / 6.80

QMWD 6 W-8 159 50 22.17 - 5.06 28.84 5.56 11.3 / 6.10

QMWD 7 W-3 150 63 27.17 - 12.92 28.79 2.23 3.65 / 2.65

QMWD 8 W-5 150 63 90.65 29,223 12.27 13.05 1.06 2.58

QMWD 9 W-15 150 65 42 12,000 27.62 20.65 0.75 0.745 / 0.808

QMWD 10 W-1 204 59 FF - 23.66 33.89 1.43 1.90 / 0.93

SJEstate W-6 200 52 26.45 13.66 20.82 1.52 4.48*

SIVillage W-7 200 47 24.33 2,500 11.09 26.25 2.37 7.57 / 8.04

Note:   *indicate results from existing records
SWL - static water level Sp. Cap. - specific capacity
B      - formation loss factor T             - transmissivity
C      - well loss factor CDT        - constant discharge test
Q      - discharge RT           - recovery test

TABLE 6 - 5 - TEST PUMPING RESULTS SUMMARY

B                     
(sec/ m2)

110

173*

270

340

-

-

527

980

-
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Pumping

Wells

r (m) sw (m) r (m) sw (m) r (m) sw (m) r (m) sw (m) r (m) sw (m) r (m) sw (m) r (m) sw (m) r (m) sw (m) r (m) sw (m) r (m) sw (m) r (m) sw (m)

QMWD 5 0.000 0.000 1,850 0.071 938 0.159 1,100 0.148 1,800 0.074 2,325 0.035 2,625 0.017 2,545 0.000 750 0.252 3,700 0.000 8,050 0.000

QMWD 7 1,850 0.055 0.000 0.000 2,288 0.020 2,750 0.000 3,663 0.000 4,175 0.000 4,300 0.000 4,063 0.000 2,525 0.004 5,188 0.000 7,175 0.000

SJEstates 938 0.153 2,288 0.019 0.000 0.000 525 0.386 1,763 0.051 2,375 0.032 3,075 0.000 3,375 0.000 1,425 0.077 4,288 0.000 8,938 0.000

SIVillage 1,100 0.136 2,750 0.020 525 0.385 0.000 0.000 1,263 0.119 1,888 0.067 2,700 0.023 3,113 0.000 1,263 0.119 3,793 0.000 9,038 0.000

QMWD 6 1,800 0.062 3,663 0.011 1,763 0.063 1,263 0.087 0.000 0.000 625 0.336 1,638 0.068 2,300 0.013 1,300 0.084 2,875 0.028 9,300 0.000

QMWD 1 2,325 0.035 4,175 0.000 2,375 0.032 1,888 0.067 625 0.336 0.000 0.000 1,250 0.131 2,063 0.054 1,700 0.083 2,425 0.029 9,400 0.000

QMWD 3 2,625 0.072 4,300 0.000 3,075 0.000 2,700 0.015 1,638 0.085 1,250 0.131 0.000 0.000 925 0.161 1,875 0.066 1,250 0.124 8,555 0.000

QMWD 4 2,545 0.000 4,063 0.000 3,375 0.000 3,113 0.000 2,300 0.013 2,063 0.054 925 0.161 0.000 0.000 1,975 0.038 1,125 0.130 7,650 0.000

QMWD 8 750 0.159 2,525 0.003 1,425 0.046 1,263 0.055 1,300 0.053 1,700 0.083 1,875 0.025 1,975 0.038 0.000 0.000 2,950 0.000 8,100 0.000

QMWD 9 3,700 0.000 5,188 0.000 4,288 0.000 3,793 0.000 2,875 0.000 2,425 0.029 1,250 0.057 1,125 0.130 2,950 0.000 0.000 0.000 8,238 0.000

QMWD 10 8,050 0.000 7,175 0.000 8,938 0.000 9,038 0.000 9,300 0.000 9,400 0.000 8,555 0.000 7,650 0.000 8,100 0.000 8,238 0.000 0.000 0.000

Total 
Drawdown

0.672 0.124 0.705 0.758 0.731 0.767 0.482 0.396 0.723 0.311 0.000

0.159 0.071 0.385 0.386 0.336 0.336 0.161 0.161 0.252 0.130 0.000

QMWD 9 QMWD 10

TABLE 6 - 6 - DRAWDOWNS DUE TO WELL TO WELL INTERFERENCES

Drawdowns caused on particular well by pumping wells on left column (m)

QMWD 5 QMWD 7 S JuanEstates S IsabelVillage QMWD 6 QMWD 1 QMWD 3 QMWD 4 QMWD 8
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CONSTANT DISCHARGE TEST DATA RECOVERY TEST DATA

Name : Well No. 1 (QMWD Well No. 10) Testing Period April 18,  2005

Location : Brgy. Lalo, Tayabas City 660 mins

Testing Period : April 15 - 18, 2005

Duration : 4320 mins

Measuring Point : 0   m agl

Casing Diameter : 300 x200  mm

TIME PWL TIME PWL TIME PWL TIME PWL TIME PWL TIME PWL
(mins) (m bgl) (mins) (m bgl) (mins) (m bgl) (mins) (m bgl) (mins) (m bgl) (mins) (m bgl)

0 0.00 240 27.18 4320 23.66 0 23.76 210

1 18.50 270 27.31 1 19.23 240 2.86

2 20.43 300 27.22 2 18.68 270 2.42

3 22.13 330 27.23 3 16.47 300 2.06

4 23.51 360 27.27 4 14.52 360 1.64

5 24.42 420 27.47 5 13.83 420 1.28

6 25.83 480 27.38 6 13.29 480 0.93

7 25.78 540 27.42 7 12.90 540 0.72

8 25.59 600 27.49 8 12.54 600 0.47

9 25.55 660 27.54 9 12.24 660 0.28

10 25.89 720 27.58 10 12.04

12 26.27 840 28.18 12 11.59

14 26.41 960 28.85 14 11.15

16 26.38 1080 29.75 16 10.80

18 26.29 1200 28.15 18 10.55

20 26.14 1320 23.41 20 10.30

25 25.75 1440 23.68 25 9.30

30 25.65 1620 23.77 30 9.21

35 25.65 1800 23.80 35 8.76

40 25.68 1980 23.66 40 8.37

45 25.79 2160 23.64 45 8.10

50 26.01 2400 23.66 50 7.80

60 26.23 2640 23.66 55 7.50

75 26.52 2880 23.66 60 7.23

90 26.68 3120 23.65 75 6.40

120 26.86 3360 23.66 90 4.98

150 27.05 3600 23.66 120 4.60

180 27.28 3840 23.66 150 4.50

210 27.15 4080 23.66 180 3.92

APPENDIX 6 - 1A

Duration           :
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STEP DRAWDOWN TEST DATA
Nmae : Well No. 1 (QMWD Well No. 10) Measuring Point (m agl) : 0.1
Location : Brgy. Lalo, Tayabas City Static Water Level (m bmp) : 0
Date Conducted : 60 Hp Pump Setting (m bgl) : 78
No. of Steps : 5 steps and 120 mins/step Casing Diameter (mm) : 250
Ground Elevation (m amsl) : Volumetric (l) : 210

STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 
TIME PWL Q TIME PWL Q TIME PWL Q TIME PWL Q TIME PWL Q
(mins) (m bgl) (l/s) (mins) (m bgl) (l/s) (mins) (m bgl) (l/s) (mins) (m bgl) (l/s) (mins) (m bgl) (l/s)

0 0.00 0 19.32 0 23.56 0 23.62 0 23.74
1 15.22 18.00 1 20.47 20.70 1 23.68 22.80 1 22.94 24.80 1 24.70 27.13
2 11.51 2 20.92 2 23.60 2 24.04 2 24.36
3 11.07 3 20.96 3 23.57 3 23.98 3 24.36
4 12.59 4 20.98 4 23.59 4 23.95 4 24.53
5 13.48 5 21.12 5 23.71 5 23.89 5 24.48
6 14.08 6 21.14 6 23.81 6 23.84 6 24.32
7 14.43 7 21.22 7 23.70 7 23.69 7 23.95
8 14.68 8 21.24 8 23.62 8 23.73 8 23.81
9 14.95 9 21.22 9 23.62 9 23.85 9 23.82
10 15.15 10 21.26 10 23.64 10 23.89 10 23.84
12 15.74 12 21.36 12 23.68 12 23.92 12 23.85
14 15.97 14 21.02 14 23.68 14 23.72 14 23.80
16 16.18 16 20.96 16 23.63 16 23.88 16 23.80
18 16.40 18 21.00 18 23.63 18 23.78 18 23.85
20 16.60 20 20.98 20 23.84 20 23.71 20 23.85
25 17.12 25 20.98 25 23.86 25 23.79 25 23.85
30 17.45 30 21.10 30 23.74 30 23.79 30 23.85
35 17.74 35 21.18 35 23.70 35 23.76 35 23.85
40 17.90 40 21.17 40 22.94 40 23.78 40 23.85
45 18.10 45 22.00 45 23.18 45 23.60 45 23.85
50 18.37 50 22.10 50 23.32 50 23.68 50 23.85
55 18.49 55 22.34 55 23.47 55 23.57 55 23.85
60 18.58 60 22.20 60 23.51 60 23.57 60 23.85
75 18.87 75 22.52 75 23.47 75 23.57 75 23.85
90 19.00 90 22.55 90 23.60 90 23.61 90 23.85
120 19.32 120 23.56 120 23.62 120 23.74 120 23.85

APPENDIX 6 - 1B

April 18, 2005
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CONSTANT DISCHARGE TEST DATA RECOVERY TEST DATA

Name : Well No. 3 (QMWD Well No. 7) Testing Period     : March 6, 2006

Location : Brgy. East Mayuwi, Tayabas City 440 mins

Testing Period : March 4 - 6, 2006

Duration : 2920 mins

Measuring point : 0 m agl

Casing Diameter : 300 x 200 mm

TIME PWL TIME PWL TIME PWL TIME PWL TIME PWL
(mins) (m bgl) (mins) (m bgl) (mins) (m bgl) (mins) (m bgl) (mins) (m bgl)

0.0 27.17 50 37.89 980 40.09 0.0 40.09 50 29.00

0.5 55 40.09 0.5 55 28.90

1.0 34.06 60 39.54 1000 40.09 1.0 35.42 60 28.81

1.5 70 38.28 1120 40.09 1.5 70 28.71

2.0 35.62 80 38.21 1240 40.09 2.0 34.04 80 28.71

2.5 90 38.40 1360 40.09 2.5 90 28.60

3.0 36.40 100 38.48 1480 40.09 3.0 33.04 100 28.45

3.5 110 38.50 1600 40.09 3.5 110 28.30

4.0 36.40 120 38.55 1840 40.09 4.0 32.28 120 28.34

4.5 140 38.60 1960 40.09 4.5 130

5.0 36.62 160 38.86 2080 40.09 5.0 31.97 140 22.17

6.0 36.79 180 39.08 2200 40.09 6.0 31.58 150

7.0 36.82 230 39.20 2320 40.09 7.0 31.35 160 28.14

8.0 37.03 260 39.28 2440 40.09 8.0 31.16 170

9.0 37.13 290 39.30 2560 40.09 9.0 31.10 180 28.10

10.0 37.16 320 39.41 2680 40.09 10.0 30.91 190

12.0 37.36 380 39.51 2800 40.09 12.0 30.67 200 28.04

14.0 37.57 440 39.52 2920 40.09 14.0 30.45 230 27.95

16.0 37.61 500 39.66 16.0 30.28 260 27.86

18.0 37.64 500 39.66 18.0 30.11 290 27.80

20.0 37.84 620 39.89 20.0 30.02 320 27.55

25.0 37.85 740 39.91 25.0 29.72 380 27.48

30.0 37.86 620 39.89 30.0 29.57 440 27.43

35.0 37.89 740 39.91 35.0 29.32 500

40.0 38.04 860 40.0 29.20

45.0 36.35 860 40.00 45.0 29.08

APPENDIX 6 - 2

Duration               :
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CONSTANT DISCHARGE TEST

Name : Well No.4 (QMWD No. 5) Testing Period : Nov. 9, 2003

Location :  Bgy. Isabang, Tayabas City Duration     : 500 mins

Testing Period  : Nov. 7-9, 2003

Duration : 2880 mins

Measuring Point : 1.0 m agl

Casing Diameter : 300x200 mm

TIME PWL TIME PWL TIME PWL TIME PWL TIME PWL TIME
(mins) (m bgl) (mins) (m bgl) (mins) (m bgl) (mins) (m bgl) (mins) (m bgl) (mins)

0.0 34.35 65 1340 41.02 0.0 43.05 80 34.45

0.5 70 42.22 1460 41.03 0.5 36.29 90 34.39

1.0 38.80 80 42.26 1580 41.30 1.0 100 34.33

1.5 90 42.34 1700 41.30 1.5 35.83 120 34.30

2.0 39.55 100 42.20 1820 41.34 2.0 140

2.5 120 42.35 1940 42.92 2.5 35.63 150 34.20

3.0 39.97 140 2060 43.11 3.0 180 34.15

3.5 150 42.48 2180 42.97 3.5 35.50 200 34.13

4.0 40.02 180 42.44 2300 43.05 4.0 230 34.12

4.5 200 42.47 2420 43.15 4.5 35.47 260 34.08

5.0 40.12 230 42.46 2540 43.05 5.0 35.40 290 34.07

6.0 40.30 260 42.57 2660 43.12 6.0 35.42 320 34.04

7.0 40.48 290 42.55 2780 43.10 7.0 35.24 380 34.00

8.0 40.54 320 42.65 2880 43.05 8.0 35.19 440 34.00

9.0 40.67 350 9.0 35.13 500 34.00

10.0 40.75 380 42.55 10.0 35.05

12.0 40.91 410 12.0 35.00

14.0 41.04 440 42.63 14.0 34.92

16.0 41.11 470 16.0 34.90

18.0 41.15 500 42.60 18.0 34.88

20.0 41.28 530 20.0 34.88

25.0 41.50 560 25.0 34.80

30.0 41.74 600 30.0 34.71

35.0 41.91 620 42.60 35.0 34.65

40.0 41.90 740 41.08 40.0 34.60

45.0 42.06 860 40.99 45.0 34.56

50.0 42.09 980 41.00 50.0 34.51

55.0 42.22 1100 40.99 60.0 34.50

60.0 41.98 1220 40.99 70.0 35.50

APPENDIX 6 - 3A

RECOVERY TEST
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STEP DRAWDOWN TEST DATA

Name : Well No. 4(QMWD Well No. 5) Measuring Point (m agl)   : 1
Location                              : Bgy. Isabang, Tayabas City Static Water Level (m bmp)    : 33.92
Date Conducted                    : 60 Hp Pump Setting (m agl) : 78
No. of Steps                         : 5 steps and 120 min/step Casing Diameter (mm) : 300x200
Ground Elevation (m amsl)   : Volumetric (l)         :

TIME PWL Q TIME PWL Q TIME PWL Q TIME PWL Q TIME PWL Q
(mins) (m bgl) (l/s) (mins) (m bgl) (l/s) (mins) (m bgl) (l/s) (mins) (m bgl) (l/s) (mins) (m bgl) (l/s)

0 33.92 0 36.73 0 39.10 0 40.05 0 40.19
1 38.92 10.04 1 38.40 15.25 1 39.12 17.90 1 40.00 19.73 1 41.36 27.72
2 38.62 2 38.50 2 39.16 2 40.10 2 41.39
3 36.12 3 38.58 3 39.16 3 40.11 3 41.40
4 37.83 4 38.59 4 39.68 4 40.17 4 41.50
5 37.72 5 38.60 5 39.73 5 40.20 5 41.58
6 37.35 6 38.60 6 39.77 6 40.22 6 41.59
7 37.32 7 38.62 7 39.78 7 40.22 7 41.60
8 37.35 8 38.65 8 39.85 8 40.22 8 41.60
9 37.38 9 38.67 9 39.86 9 40.22 9 41.60
10 37.40 10 38.68 10 39.87 10 40.23 10 41.68
12 37.40 12 38.68 12 39.93 12 40.23 12 41.73
14 37.44 14 38.68 14 39.96 14 40.25 14 41.76
16 37.44 16 38.70 16 39.97 16 40.25 16 41.77
18 37.51 18 38.75 18 39.97 18 40.16 18 41.82
20 37.51 20 38.78 20 39.90 20 40.18 20 41.86
25 36.56 25 38.80 25 39.92 25 40.09 25 41.89
30 36.60 30 38.82 30 39.68 30 40.09 30 41.95
35 36.63 35 38.56 35 39.55 35 40.10 35 42.01
40 36.63 40 38.41 40 39.75 40 40.10 40 42.03
45 36.72 45 38.20 45 39.98 45 40.12 45 42.05
50 36.65 50 38.95 50 39.99 50 40.11 50 42.05
55 36.65 55 38.98 55 40.01 55 40.13 55 42.06
60 36.67 60 39.02 60 40.02 60 40.13 60 42.07
70 36.71 70 39.09 70 40.03 70 40.15 70 42.11
80 36.73 80 39.11 80 40.04 80 40.16 80 42.15
90 36.72 90 39.15 90 40.04 90 40.16 90 42.19

100 36.73 100 39.10 100 40.04 100 40.18 100 42.19
120 36.73 120.0 39.10 120 40.05 120 40.19 120 42.19

APPENDIX 6 - 3B

November 10, 2003

STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 
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CONSTANT DISCHARGE TEST DATA RECOVERY TEST DATA

Name : Well No. 5 (QMWD Well No. 8) Testing Period  : Dec. 26, 2008
Location : Brgy. Calumpang, Tayabas City Duration           : 720 mins
Testing Period : Dec. 23-26, 2008 
Duration : 4320 mins
Measuring Point : 0 m agl
Casing Diameter : 300 x 200 mm

TIME PWL TIME PWL TIME PWL TIME PWL TIME PWL
(mins) (m bgl) (min) (mbg) (min) (mbg) (min) (mbg) (min) (mbg)

0 90.65 240 101.98 4320 102.92 0 102.92 210 90.70

1 103.55 270 101.98 1 99.00 240 90.70

2 103.43 300 101.98 2 94.50 270 90.69

3 103.65 330 101.97 3 92.00 300 90.68

4 103.65 360 101.97 4 91.00 360 90.66

5 103.65 420 101.97 5 90.98 420 90.66

6 103.60 480 101.99 6 90.89 480 90.65

7 103.55 540 102.00 7 90.87 540 90.65

8 103.22 600 102.02 8 90.86 600 90.65

9 103.41 660 102.05 9 90.88 660 90.65

10 102.35 720 102.12 10 90.89 720 90.65

12 102.29 840 102.12 12 90.86

14 102.23 960 102.15 14 90.84

16 102.18 1080 102.28 16 90.83

18 102.16 1200 102.35 18 90.83

20 102.14 1320 102.47 20 90.82

25 102.12 1440 102.55 25 90.81

30 102.00 1620 102.57 30 90.80

35 102.00 1800 102.60 35 90.78

40 102.00 1980 102.64 40 90.78

45 102.00 2160 102.70 45 90.78

50 102.00 2400 102.75 50 90.77

60 101.98 2640 102.79 55 90.77

75 101.97 2880 102.82 60 90.77

90 101.98 3120 102.85 75 90.75

120 101.97 3360 102.90 90 90.74

150 101.97 3600 102.91 120 90.73

180 101.97 3840 102.92 150 90.71

210 101.98 4080 102.92 180 90.70

APPENDIX 6 - 4A
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STEP DRAWDOWN TEST DATA

Name : Well No. 5 (QMWD Well No. 8) Measuring Point (m agl) : 0
Location : Bgy. Calumpang, Tayabas City Static Water Level (m bmp)     : 91.65
Testing Period                          : Pump Setting (m agl) :
No. of Steps : 3 steps and 120 min/step Casing Diameter (mm)             : 300 x200
Ground Elevation (mamsl)       : Volumetric (l) :

TIME PWL TIME PWL Q TIME PWL Q TIME PWL Q TIME Q
(mins) (m bgl) (mins) (m bgl) (l/s) (mins) (m bgl) (l/s) (mins) (m bgl) (l/s) (mins) (l/s)

0 91.65 0 93.78 0 99.77 0 0
1 100.00 1 99.00 1 101.00 1 1
2 96.00 2 99.43 2 102.60 13.25 2 2
3 93.00 3 99.56 3 103.00 3 3
4 93.40 4 99.59 4 103.17 4 4
5 93.50 5 99.65 5 103.30 5 5
6 93.54 6 99.67 6 103.48 6 6
7 93.58 7 99.68 7 103.53 7 7
8 93.59 8 99.68 8 103.63 8 8
9 93.60 9 99.69 9 103.61 9 9

10 93.60 10 99.69 10 103.62 10 10
12 93.61 12 99.68 10.00 12 103.64 13.25 12 12
14 93.63 14 99.67 14 103.67 14 14
16 93.66 16 99.68 16 103.70 16 16
18 93.71 18 99.69 18 103.72 18 18
20 93.71 20 99.69 20 103.75 20 20
25 93.63 25 99.69 25 103.74 25 25
30 93.74 30 99.70 30 103.74 30 30
35 93.75 35 99.71 35 103.79 35 35
40 93.75 40 99.70 40 103.80 40 40
45 93.78 45 99.70 9.88 45 103.81 45 45
50 93.76 50 99.71 50 103.81 50 50
55 93.76 55 99.71 55 103.83 13.16 55 55
60 93.77 60 99.73 60 103.84 60 60
75 93.74 75 99.74 75 103.85 75 75
90 93.78 90 99.95 90 103.86 90 90
120 93.78 120 99.77 120 103.86 120 120

7.99

APPENDIX 6 - 4B

December 1, 2004

Q PWL
(l/s) (m bgl)

STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 
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CONSTANT DISCHARGE TEST DATA RECOVERY TEST DATA

Name : Well No. 7 (Sta. Isabel Village) Testing Period :

Location : Bgy. Isabang, Tayabas City Duration      : 240 mins

Testing Period  : April 2-4, 1998

Duration : 2880 mins

Measuring Point : 0 m agl

Casing Diameter : 250 x 200 mm

TIME PWL TIME PWL TIME PWL TIME PWL TIME PWL
(mins) (m bgl) (mins) (m bgl) (mins) (m bgl) (mins) (m bgl) (mins) (m bgl)

0 24.33 120 34.52 2280 35.40 0 35.41 120

1 31.25 150 34.66 2400 35.41 1 28.31 150 26.72

2 32.38 180 34.77 2520 35.40 2 180 26.76

3 32.81 210 34.70 2640 35.42 3 27.96 210 26.75

4 33.02 240 34.58 2760 35.41 4 27.79 240 26.74

5 33.17 300 34.90 2880 35.41 5 27.69

6 33.32 360 35.00 6 27.65

7 33.39 420 35.06 7 27.60

8 33.45 480 35.11 8 27.55

9 33.48 540 35.14 9 27.52

10 33.50 600 35.16 10 27.49

12 33.67 720 35.25 12 27.45

14 33.78 840 35.24 14 27.39

16 33.82 960 35.28 16 27.35

18 33.86 1080 35.31 18 27.30

20 33.91 1200 35.33 20 27.28

25 34.30 1320 35.34 25 27.21

30 34.31 1440 35.35 30 27.16

35 34.34 1560 35.33 35

40 34.39 1680 35.31 40

50 34.49 1800 35.36 50 27.01

55 34.55 1920 35.36 60 26.97

75 34.40 2040 35.38 75

90 34.53 2160 35.39 90 26.86

APPENDIX 6 - 5A
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STEP DRAWDOWN TEST DATA

Name : Well No. 7 (Sta. Isabel Village) Measuring Point (m agl) : 0.55
Location : Bgy. Isabang, Tayabas City Static Water Level (m bmp) : 26.247
Date conducted : Pump Setting (m agl) : 85.4
No. of Steps : 4 steps and 60 min/step Casing Diameter (mm) : 250 x 200
Ground Elevation (m amsl) : Volumetric (l) :

STEP 1 STEP 2 STEP 3 STEP 4 STEP 5
TIME PWL Q TIME PWL Q TIME PWL Q TIME PWL Q TIME PWL Q
(mins) (m bgl) (l/s) (mins) (m bgl) (l/s) (mins) (m bgl) (l/s) (mins) (m bgl) (l/s) (mins) (m bgl) (l/s)

0 25.70 0 28.17 0 30.77 0 33.43 0
1 27.26 1 29.53 1 32.28 1 34.88 1
2 27.55 2 29.83 2 32.53 2 35.20 2
3 27.69 3 29.95 13.13 3 32.70 3 35.39 3
4 27.78 4 30.05 4 32.81 4 35.54 26.25 4
5 27.86 5 30.12 13.13 5 32.95 19.54 5 35.62 5
6 27.90 6 30.18 13.13 6 33.02 6 35.66 6
7 27.94 6.56 7 30.21 7 33.05 19.54 7 35.74 7
8 27.97 8 30.28 8 33.07 19.54 8 35.83 8
9 28.00 9 30.30 9 33.10 19.54 9 35.89 9

10 28.01 10 30.30 10 33.14 19.54 10 35.94 26.25 10
12 28.05 6.56 12 30.38 13.13 12 33.18 12 36.03 26.25 12
14 28.07 14 30.41 14 33.21 14 36.08 26.25 14
16 28.08 6.56 16 30.44 13.13 16 33.25 16 36.13 17
18 28.10 18 30.46 13.13 18 33.29 19.54 18 36.16 26.25 18
20 28.12 6.56 20 30.52 20 33.33 20 36.22 20
25 28.13 25 30.54 25 33.35 25 36.25 26.25 25
30 28.13 6.56 30 30.62 13.13 30 33.36 30 36.32 30
35 28.15 6.56 35 30.67 13.13 35 33.39 35 36.34 26.25 35
40 28.16 6.56 40 30.71 40 33.41 19.54 40 36.36 40
45 0.00 45 45 48 45
50 28.16 50 30.74 50 33.42 19.54 50 36.37 26.25 50
55 55 55 55 55
60 28.17 6.56 60 30.77 13.13 60 33.43 60 36.38 26.25 60
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Name : Well No. 8 (QMWD Well No. 6) Testing Period :

Location : Brgy. Isabang,Tayabas City Duration  : 90 mins

Testing Period : June 26-27, 2004

Duration : 2880 mins

Measuring Point : 1.2 m agl

Casing Diameter : 300 x 200 mm

TIME PWL TIME PWL TIME PWL TIME PWL TIME PWL
(mins) (m bgl) (mins) (m bgl) (mins) (m bgl) (mins) (m bgl) (mins) (m bgl)

0 22.11 290 27.35 0.0 27.17 75

1 25.94 320 27.34 0.5 110

2 26.26 380 27.36 1.0 25.15 120

3 26.52 440 27.31 1.5 140

4 26.56 500 27.31 2.0 24.23 160

5 26.54 620 27.24 2.5 180

6 26.55 740 27.23 3.0 23.93 200

7 26.58 860 27.23 3.5 230

8 26.61 980 27.23 4.0 23.62 260

9 26.71 1000 27.23 4.5 290

10 26.71 1120 27.23 5.0 23.50 320

12 26.80 1240 27.23 6.0 23.40 360

14 26.81 1360 27.23 7.0 23.28 420

16 26.82 1480 27.17 8.0 23.18 480

18 26.86 1500 27.17 9.0 23.14 540

20 26.85 1620 27.17 10.0 23.09 600

25 26.96 1560 27.17 12.0 22.97 660

30 26.99 1740 27.17 14.0 22.97 720

35 27.00 1860 27.17 16.0 22.84 780

40 27.01 1980 27.17 18.0 22.81 840

50 27.04 2100 27.16 20.0 22.79 900

60 27.08 2200 27.17 25.0 22.79 960

70 27.12 2340 27.17 30.0 22.75 1020

90 27.14 2460 27.17 35.0 22.61 1080

120 27.16 2560 27.17 40.0 22.57 1140

150 27.20 2700 27.17 50.0 22.50 1200

180 27.22 2880 27.17 60.0 22.44 1260

200 27.25 70.0 22.40 1320

260 27.31 90.0 22.30 1380

APPENDIX 6 - 6A

CONSTANT DISCHARGE DATA RECOVERY TEST DATA

June 27, 2004

 
 
 
 
 
 
 
 
 



 

TA No. 7122-PHI: Water District Development Sector Project PPTA – FR Vol. 4 – SPAR: QMWD 

305 

STEP DRAWDOWN TEST DATA
Name : Well No. 8 (QMWD Well No. 6) Measuring Point (m agl) :
Location : Barangay Isabang, Tayabas City Static Water Level (m bmp) : 22.12
Date conducted : Pump Setting (m agl) : 72
No. of Steps : 4 steps and 120 min/step Casing Diameter (mm) : 300 x 200
Ground Elevation (mamsl) : Volumetric (l) : 210

TIME PWL Q TIME PWL Q TIME PWL Q TIME PWL Q TIME PWL Q
(mins) (m bgl) (l/s) (mins) (m bgl) (l/s) (mins) (m bgl) (l/s) (mins) (m bgl) (l/s) (mins) (m bgl) (l/s)

0 22.12 0 24.73 0 25.56 0 26.24
1 25.90 1 25.34 1 25.95 1 26.57
2 26.00 2 25.34 7.89 2 26.03 2 26.61 12.25
3 26.10 3 25.36 3 26.05 3 26.62
4 25.87 4 25.39 4 26.07 4 26.63
5 25.60 5 25.40 5 26.08 5 26.63
6 25.78 6 25.42 6 26.09 6 26.63
7 25.51 7 25.43 7 26.09 7 26.64
8 25.30 8 25.44 8 26.10 8 26.64
9 24.94 9 25.45 9 26.10 9 26.65
10 24.87 10 25.45 10 26.11 10 26.65
12 24.75 12 25.47 12 26.11 12 26.65
14 24.72 14 25.49 14 26.12 14 26.65
16 24.69 16 25.49 16 26.12 16 26.65
18 24.65 18 25.49 18 26.13 18 26.65
20 24.64 20 25.49 20 26.13 20 26.65
25 24.64 25 25.51 25 26.14 25 26.63
30 24.64 30 25.51 7.89 30 26.14 9.47 30 26.63 12.25
35 24.66 35 25.52 35 26.15 35 26.64
40 24.66 40 25.52 40 26.15 40 26.64
45 24.69 45 25.53 45 26.17 45 26.64
50 24.69 50 25.53 50 26.17 50 26.65
55 24.69 55 25.53 55 26.18 55 26.65
60 24.69 5.68 60 25.53 7.89 60 26.18 9.47 60 26.65 12.25
70 24.71 70 25.53 70 26.22 70 26.65
80 80 25.54 80 26.22 80
90 90 25.56 90 26.23 90

100 100 25.56 100 26.24 100
120 120 25.56 120 26.24 120

APPENDIX 6 - 6B
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Name : Well No. 10 (QMWD Well No. 1) Testing Period : Aug. 11, 2001

Location : Brgy. Bocohan, Lucena City Duration : 480 mins

Testing Period : Aug. 9-11, 2001

Duration : 2880 mins

Measuring Point : 1.2 m agl

Casing Diameter : 300x200 mm

TIME PWL TIME PWL TIME PWL TIME PWL TIME PWL
(mins) (m bgl) (mins) (m bgl) (mins) (m bgl) (mins) (m bgl) (mins) (m bgl)

0 15.00 120 20.16 2000 20.70 0 20.70 70

1 18.90 130 20.20 2120 20.70 1 80 15.81

2 18.98 140 20.21 2240 20.70 1 17.17 90 15.75

3 19.05 150 20.22 2460 20.70 2 100 15.72

4 19.11 160 20.28 2680 20.70 2 17.00 120 15.68

5 19.18 170 20.29 2880 20.70 3 140 15.59

6 19.22 180 20.32 3 16.80 160 15.56

7 19.28 200 20.37 4 180 15.50

8 19.32 230 20.41 4 16.78 200 15.48

9 19.46 260 20.46 5 230 15.38

10 19.46 290 20.44 5 16.68 260 15.34

12 19.49 320 20.41 6 16.65 290 15.30

14 19.53 380 20.48 7 16.58 300 15.27

16 19.55 440 20.50 8 16.56 340 15.24

18 19.59 500 20.55 9 16.52 390 15.22

20 19.61 620 20.60 10 16.50 420 15.20

25 19.70 740 20.63 12 16.45 480 15.10

30 19.76 860 20.66 14 16.37

35 19.79 980 20.67 16 16.31

40 19.80 1000 20.67 18 16.30

45 19.84 1120 20.67 20 16.27

50 19.89 1240 20.68 25 16.20

55 19.91 1360 20.68 30 16.15

60 19.94 1480 20.68 35 16.07

70 19.98 1500 20.70 40 16.00

80 20.00 1620 20.74 45 15.97

90 20.08 1740 20.68 50 15.94

100 20.13 1860 20.70 55 15.91

110 20.14 1980 20.70 60 15.89

APPENDIX 6 - 7A
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STEP DRAWDOWN TEST DATA

Name : Well No. 10 (QMWD Well No. 1) Measuring Point (m agl) :
Location : Brgy. Bocohan, Lucena City Static Water Level (m bmp) : 15.10
Date conducted : Pump Setting (m agl) :
No. of Steps : 5 steps and 120 mins/step Casing Diameter (mm) : 300 x 200
Ground Elevation (m amsl) : Volumetric (l) : 210

STEP 1 STEP 2 STEP 3 STEP 4 STEP 5
TIME PWL Q TIME PWL Q TIME PWL Q TIME PWL Q TIME PWL Q
(mins) (m bgl) (l/s) (mins) (m bgl) (l/s) (mins) (m bgl) (l/s) (mins) (m bgl) (l/s) (mins) (m bgl) (l/s)

0 15.10 0 16.30 0 17.32 0 18.58 0 18.93
1 16.00 1 16.95 1 18.24 1 18.79 1 19.92
2 16.20 2 17.00 2 18.25 17.70 2 18.80 23.60 2 19.95
3 16.20 3 17.02 3 18.26 3 18.80 3 19.96 29.50
4 16.19 4 17.05 4 18.27 4 18.81 4 19.98
5 16.20 5 17.07 5 18.28 5 18.82 5 19.99
6 16.21 6.00 6 17.08 6 18.29 6 18.82 6 19.99
7 16.20 7 17.09 7 18.30 7 18.82 7 20.00
8 16.22 8 17.10 8 18.31 8 18.82 8 20.01
9 16.23 9 17.11 9 18.33 9 18.83 9 20.02
10 16.23 10 17.12 10 18.34 10 18.83 10 20.02
12 16.23 12 17.13 11.80 12 18.34 12 18.83 12 20.03
14 16.24 14 17.14 14 18.35 14 18.83 14 20.03
16 16.24 16 17.16 16 18.36 16 18.83 16 20.04
18 16.25 18 17.16 18 18.36 18 18.83 18 20.04
20 16.26 20 17.17 20 18.37 20 18.84 20 20.05
25 16.26 25 17.19 25 18.38 25 18.84 25 20.06
30 16.26 30 17.21 30 18.40 30 18.84 30 20.09
35 16.27 35 17.21 35 18.41 35 18.85 35 20.09
40 16.27 40 17.22 40 18.43 40 18.85 40 20.11
45 16.27 45 17.22 45 18.44 45 18.86 45 20.13
50 16.28 50 17.23 50 18.45 50 18.87 50 20.14
55 16.28 55 17.24 55 18.45 55 18.88 55 20.16
60 16.28 60 17.25 60 18.45 60 18.87 60 20.17
80 16.28 70 17.26 70 18.48 70 18.89 80 20.23
90 16.28 90 17.28 90 18.53 90 18.90 90 20.21

100 16.28 100 17.30 100 18.55 100 18.91 100 20.22
110 16.29 110 17.32 110 18.55 110 18.91 110 20.24
120 16.30 120 17.32 120 18.58 120 18.93 120 20.28
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Name : Well No. 12 (QMWD Well No. 3) Testing Period : na

Location : Brgy. Bocohan, Lucena City Duration : na mins

Testing Period : March 1-2, 2002

Duration : 2880 mins

Measuring Point : 1.2 m agl

Casing Diameter : 300 x 200 mm

TIME PWL TIME PWL TIME PWL TIME PWL TIME PWL
(mins) (m bgl) (mins) (m bgl) (mins) (m bgl) (mins) (m bgl) (mins) (m bgl)

0 14.58 150 19.61 1740 20.42 0 75

1 17.63 180 19.64 1800 20.42 1 105

2 17.77 210 19.71 1920 20.41 1 120

3 17.95 240 19.76 1980 20.41 2 135

4 18.08 280 19.81 2160 20.42 2 150

5 18.14 300 19.82 2340 20.42 3 180

6 18.24 360 19.90 2520 20.42 3 210

7 18.30 420 20.00 2700 20.42 4 240

8 18.35 480 20.06 2880 20.42 4 270

9 18.36 540 20.11 5 300

10 18.38 600 20.15 5 300

12 18.45 660 20.16 6 360

14 18.50 720 20.16 7 420

16 18.56 780 20.22 8 480

18 18.60 840 20.23 9 540

20 18.65 900 20.24 10 600

24 18.72 960 20.22 12 660

30 18.83 1020 20.27 14 720

35 18.89 1080 20.28 16 780

40 18.95 1140 20.24 18 840

45 18.99 1200 20.27 20 900

50 19.04 1260 20.22 25 960

55 19.07 1320 20.24 30 1020

60 19.10 1380 20.24 35 1080

75 19.20 1440 20.26 40 1140

90 19.25 1500 20.36 45 1200

110 19.40 1560 20.37 50 1260

120 19.45 1620 20.41 60 1320

140 19.54 1680 20.42 75 1380

APPENDIX 6 - 8
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RECOVERY TEST DATA

Name : Well No. 14 (QMWD Well No. 4) Testing Period :

Location : Brgy. Domoit, Lucena City Duration : 740 mins

Testing Period  : June 13-15, 2002

Duration : 2600 mins

Measuring Point : 1.2 m agl

Casing Diameter : 300 mm

TIME PWL TIME PWL TIME PWL TIME PWL TIME PWL
(mins) (m bgl) (mins) (m bgl) (mins) (m bgl) (mins) (m bgl) (mins) (m bgl)

0 15.80 150 37.10 2600 42.54 0.0 42.50 75 23.67

1 23.65 180 37.60 0.5 80 23.15

2 21.89 200 37.88 1.0 34.50 90 22.95

3 27.15 230 38.21 1.5 100 22.69

4 27.14 260 38.80 2.0 33.60 110 22.42

5 28.00 290 38.75 2.5 120 22.08

6 28.40 320 38.95 3.0 33.10 140 21.10

7 28.68 380 39.35 3.5 160 21.01

8 29.20 440 39.80 4.0 32.90 180 20.40

9 29.30 500 40.10 4.5 200 20.02

10 29.54 620 40.60 5.0 31.74 230 19.70

12 30.02 740 40.85 6.0 30.90 260 19.13

14 30.30 860 41.03 7.0 30.71 290 19.10

16 30.61 980 41.10 8.0 30.56 320 18.80

18 31.00 1000 41.16 9.0 30.00 350 18.50

20 31.22 1120 41.20 10.0 29.25 380 18.35

25 31.80 1240 41.35 12.0 28.92 410 18.25

30 32.30 1360 41.15 14.0 28.46 440 18.04

35 32.72 1480 41.87 16.0 28.48 470 17.85

40 33.20 1500 41.89 18.0 28.04 500 17.75

45 33.60 1670 41.90 20.0 27.70 560 17.55

50 33.70 1740 42.00 25.0 27.01 620 17.35

55 33.90 1860 42.08 30.0 26.42 680 17.10

60 34.14 1980 42.15 35.0 25.86 740 17.03

70 34.61 2100 42.23 40.0 25.53

90 35.52 2220 42.15 45.0 25.32

110 36.10 2340 42.25 50.0 25.15

120 36.30 2460 42.25 55.0 24.68

140 36.90 2580 42.53 60.0 24.19
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CONSTANT DISCHARGE TEST DATA RECOVERY TEST DATA

Name : Well No. 15 (QMWD Well No. 9) Testing Period : Nov. 22, 2004

Location : Brgy. Domoit, Lucena City Duration : 1200 mins

Testing Period  : Nov. 19-22, 2004

Duration : 4320 mins

Measuring Point : 1.0 m agl

Casing Diameter : 300 x 200 mm

TIME PWL TIME PWL TIME PWL TIME PWL TIME PWL
(mins) (m bgl) (mins) (m bgl) (mins) (m bgl) (mins) (m bgl) (mins) (m bgl)

0 42.00 240 66.14 4320 69.62 0 69.62 210 47.46

1 48.90 270 66.67 1 63.84 240 47.18

2 49.17 300 66.62 2 62.98 270 46.89

3 49.98 330 67.10 3 61.00 300 46.60

4 50.40 360 67.28 4 57.55 360 46.44

5 50.78 420 67.61 5 56.02 420 46.30

6 51.30 480 68.20 6 55.15 480 46.09

7 51.80 540 68.75 7 54.10 540 45.89

8 52.25 600 69.00 8 54.50 600 45.70

9 52.60 660 69.35 9 54.80 660 45.56

10 53.04 720 69.78 10 54.95 720 45.20

12 53.77 840 69.82 12 53.80 840 45.07

14 54.58 960 69.77 14 53.75 960 44.93

16 55.06 1080 69.60 16 53.70 1080 44.86

18 55.63 1200 69.93 18 53.30 1200 43.53

20 56.13 1320 69.74 20 52.98

25 56.66 1440 69.89 25 50.92

30 56.72 1620 69.95 30 50.84

35 57.07 1800 69.03 35 50.61

40 57.52 1980 69.54 40 50.47

45 58.07 2160 69.62 45 49.98

50 59.04 2400 69.79 50 49.78

60 59.50 2640 69.83 55 49.60

75 60.40 2880 69.62 60 49.35

90 62.46 3120 69.68 75 49.23

120 63.33 3360 69.68 90 49.12

150 63.54 3600 69.63 120 48.90

180 65.10 3840 69.62 150 48.69

210 65.82 4080 69.62 180 47.74
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STEP DRAWDOWN TEST DATA

Name : Well No. 15 (QMWD Well No. 9) Measuring Point (m agl) :

Location : Brgy. Domoit, Lucena City Static Water Level (m bmp) : 44.53
Date conducted : Pump Setting (m agl) :
No. of Steps : 5 steps and 120 mins/step Casing Diameter (mm) : 300x200
Ground Elevation (m amsl) : Volumetric (l) : 210

STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 
TIME PWL Q TIME PWL Q TIME PWL Q TIME PWL Q TIME PWL Q
(mins) (m bgl) (l/s) (mins) (m bgl) (l/s) (mins) (m bgl) (l/s) (mins) (m bgl) (l/s) (mins) (m bgl) (l/s)

0 44.53 0 52.93 0 57.25 0 62.38 0 64.46 22.37
1 50.38 1 53.53 1 57.67 1 62.39 1 71.09
2 50.48 2 53.55 9.84 2 58.30 11.58 2 62.42 2 71.11
3 50.32 3 3 58.70 3 62.44 3 71.15
4 50.47 4 54.11 4 58.95 4 62.46 4 71.18
5 50.54 5 54.31 5 59.22 5 62.48 5 71.22
6 50.46 6 54.56 6 59.39 6 62.50 6 71.26
7 50.59 7 54.65 7 59.60 7 62.62 7 71.30
8 50.56 8 54.71 8 59.68 8 63.00 8 71.39
9 50.73 9 54.84 9 59.85 9 63.10 9 71.57
10 50.91 10 54.92 10 59.90 10 63.14 10 71.41
12 51.11 12 55.05 9.84 12 60.05 12 63.16 12 71.43
14 51.52 14 55.20 14 60.24 14 63.21 14 71.45
16 51.40 16 55.33 16 60.37 16 63.24 16 71.46
18 51.58 18 55.42 18 60.50 18 63.30 18 71.50
20 51.56 20 55.50 20 60.58 20 63.34 20 71.44 20.92
25 51.86 25 55.68 25 60.82 25 63.45 25 71.40
30 52.00 30 55.82 30 61.02 30 63.60 30 71.48
35 52.21 35 55.96 35 61.20 35 63.62 35 71.44
40 52.39 40 56.05 40 61.28 40 63.71 40 71.46
45 52.43 45 56.19 45 61.38 45 63.76 45 71.40
50 52.51 50 56.21 50 61.51 50 63.84 50 71.42
55 52.67 55 56.36 55 61.60 55 63.90 15.37 55 71.45 20.11
60 52.75 7.75 60 56.42 60 61.65 60 63.99 15.56 60 71.48
75 52.83 75 56.61 75 61.91 75 64.11 75 71.55
90 52.87 90 56.50 90 62.08 90 64.25 90 71.60

120 52.93 120 57.25 120 62.38 120 64.46 120 71.64

APPENDIX 6 - 10B

November 23, 2001
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Parameters Units

Formation Loss Factor, B 110 110 110 110 s/m2

Coefficient of Well Loss, C 3,000 3,000 3,000 3,000 s2/m5

Discharge Rate, Q 0.04 0.05 0.058 0.07 m3/s

40 50 58 70 lps

634 792 919 1109 gpm

Transmissivity, T 0.00553 0.00553 0.00553 0.00553 m2/s

First Hour Pumping Time, t 1 3600 3600 3600 3600 seconds

Long Term Pumping Time, t 2 20736000 20736000 20736000 20736000 seconds

Depth of Well 150 150 150 150 m bgl

Saturated Thickness, H 135.00 135.00 135.00 135.00 meters

2H 270.00 270.00 270.00 270.00

swtotal (as confined aquifer) 11.38 13.72 15.60 18.41 meters

sw in water table aquifer: 11.90 14.50 16.62 19.87

Drawdown Components:

BQ 4.40 5.50 6.38 7.70 meters

slt 4.98 6.22 7.22 8.71 meters

si meters

sd 2.00 2.00 2.00 2.00 meters

sc 0.52 0.78 1.02 1.46 meters

CQ2 4.80 7.50 10.09 14.70 meters

Total 16.70 22.00 26.71 34.57 meters

SWL 15.00 15.00 15.00 15.00 m bgl

PWL 31.70 37.00 41.71 49.57 m bgl

Top of screens 53 53 53 53 m bgl

Available sw, 20% m 27.00 27.00 27.00 27.00 meters

NOTE:
Based on test pumping results and long term drawdown analysis of the aquifer, the well can sustain
a yield of 58 lps ( 919 gpm ) using allowable drawdown equivalent to 20 percent of saturated thickness.

APPENDIX 6 - 11A

CALCULATION OF LONG TERM PUMPING WATER LEVEL
WELL NO. 10 (QMWD WELL NO.1)

Projected Discharge
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Parameters Units

Formation Loss Factor, B 150 150 150 150 s/m2

Coefficient of Well Loss, C 2,000 2,000 2,000 2,000 s2/m5

Discharge Rate, Q 0.04 0.05 0.0598 0.07 m3/s

40 50 59.8 70 lps

634 792 948 1109 gpm

Transmissivity, T 0.00553 0.00553 0.00553 0.00553 m2/s

First Hour Pumping Time, t 1 3600 3600 3600 3600 seconds

Long Term Pumping Time, t 2 20736000 20736000 20736000 20736000 seconds

Depth of Well 150 150 150 150 m bgl

Top of screens 47 47 47 47 m bgl

Saturated Thickness, H 135.42 135.42 135.42 135.42 meters

2H 270.84 270.84 270.84 270.84

swtotal (as confined aquifer) 12.98 15.72 18.41 21.21 meters

sw in water table aquifer: 13.67 16.76 19.87 23.20

Drawdown Components:

BQ 6.00 7.50 8.97 10.50 meters

slt 4.98 6.22 7.44 8.71 meters

si meters

sd 2.00 2.00 2.00 2.00 meters

sc 0.69 1.04 1.46 1.99 meters

CQ2 3.20 5.00 7.15 9.80 meters

Total 16.87 21.76 27.02 33.00 meters

SWL 14.58 14.58 14.58 14.58 m bgl

PWL 31.45 36.34 41.60 47.58 m bgl

Available sw, 20% m 27.08 27.08 27.08 27.08 meters

NOTE:
Based on test pumping results and long term drawdown analysis of the aquifer, the well can sustain
a yield of 59.8 lps ( 948 gpm ) using allowable drawdown equivalent to 20 percent of saturated thickness.

APPENDIX 6 - 11B

CALCULATION OF LONG TERM PUMPING WATER LEVEL
WELL NO. 12 (QMWD WELL NO.3)

Projected Discharge
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Parameters Units

Specific Capacity 1.37 1.37 1.37 1.37 lps/m

Discharge Rate, Q 0.01 0.02 0.0208 0.040 m3/s

Discharge Rate, Q 10 20 20.8 40 lps

Discharge Rate, Q 158 317 330 634 gpm

Transmissivity, T 0.00166 0.00166 0.00166 0.00166 m2/s

First Hour Pumping Time, t 1 3600 3600 3600 3600 seconds

Long Term Pumping Time, t 2 20736000 20736000 20736000 20736000 seconds

Depth of Well 156 156 156 156 m bgl

Saturated Thickness, H 140.20 140.20 140.20 140.20 meters

2H 280.40 280.40 280.40 280.40 meters

swtotal (as confined aquifer) 12.37 22.35 23.15 42.32 meters

Equivalent drawdown calc. 12.55 24.03 25.00 51.34 meters

Drawdown Components

BQ 5.84 11.68 12.15 23.36 meters

slt 4.15 8.29 8.62 16.58 meters

si 0.38 0.38 0.38 0.38 meters

sd 2.00 2.00 2.00 2.00 meters

sc 0.18 1.68 1.85 9.02 meters

CQ2 1.46 2.92 3.04 5.84 meters

Total sw 14.01 26.95 28.03 57.18 meters

SWL 15.80 15.80 15.80 15.80 m bgl

PWL 29.81 42.75 43.83 72.98 m bgl

Top of screens 45 45 45 45 m bgl

Allowable sw, 20% m 28.04 28.04 28.04 28.04 meters

NOTE:
Based on test pumping results and long term drawdown analysis of the aquifer, the well can sustain
a yield of 20.8 lps ( 330 gpm ) using allowable drawdown equivalent to 20 percent of saturated thickness.

APPENDIX 6 - 11C

CALCULATION OF LONG TERM PUMPING WATER LEVEL
WELL NO. 14 (QMWD WELL NO. 4)

Projected Discharge
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Parameters Units

Formation Loss Factor, B 270 270 270 270 s/m2

Coefficient of Well Loss, C 2667 2667 2667 2667 s2/m5

Discharge Rate, Q 0.035 0.0444 0.045 0.05 m3/s

35 44.4 45 50 lps

555 704 713 792 gpm

Transmissivity, T 0.00878 0.00878 0.00878 0.00878 m2/s

First Hour Pumping Time, t 1 3600 3600 3600 3600 seconds

Long Term Pumping Time, t 2 20736000 20736000 20736000 20736000 seconds

Depth of Well 159 159 159 159 m bgl

Saturated Thickness, H 124.65 124.65 124.65 124.65 meters

2H 249.30 249.30 249.30 249.30

swtotal (as confined aquifer) 14.83 18.10 18.31 20.06 meters

sw in water table aquifer: 15.84 19.65 19.90 22.00

Drawdown Components:

BQ 9.45 11.99 12.15 13.50 meters

slt 2.74 3.48 3.53 3.92 meters

si 0.64 0.64 0.64 0.64 meters

sd 2.00 2.00 2.00 2.00 meters

sc 1.01 1.55 1.59 1.94 meters

CQ2 3.27 5.26 5.40 6.67 meters

Total 19.10 24.91 25.30 28.66 meters

SWL 34.35 34.35 34.35 34.35 m bgl

PWL 53.45 59.26 59.65 63.01 m bgl

Top of screens 68 68 68 68 m bgl

Available sw, 20% m 24.93 24.93 24.93 24.93 meters

NOTE:
Based on test pumping results and long term drawdown analysis of the aquifer, the well can sustain
a yield of 44.4 lps ( 704 gpm ) using allowable drawdown equivalent to 20 percent of saturated thickness.

APPENDIX 6 - 11D

CALCULATION OF LONG TERM PUMPING WATER LEVEL
WELL NO. 4 (QMWD WELL NO. 5)

Projected Discharge
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Parameters Units

Specific Capacity 5.80 5.80 5.80 5.80 lps/m

Discharge Rate, Q 0.04 0.05 0.0631 0.0922 m3/s

Discharge Rate, Q 40 50 63.1 92.2 lps

Discharge Rate, Q 634 792 1000 1461 gpm

Transmissivity, T 0.0087 0.0087 0.0087 0.0087 m2/s

First Hour Pumping Time, t 1 3600 3600 3600 3600 seconds

Long Term Pumping Time, t 2 20736000 20736000 20736000 20736000 seconds

Depth of Well 159 159 159 159 m bgl

Top of screens 50 50 50 50 m bgl

Saturated Thickness, H 136.83 136.83 136.83 136.83 meters

2H 273.66 273.66 273.66 273.66 meters

swtotal (as confined aquifer) 11.06 13.23 16.08 22.39 meters

Equivalent drawdown calc. 11.13 13.52 16.72 24.14 meters

Drawdown Components

BQ 5.52 6.90 8.70 12.72 meters

slt 3.16 3.95 4.99 7.29 meters

si 0.38 0.38 0.38 0.38 meters

sd 2.00 2.00 2.00 2.00 meters

sc 0.07 0.29 0.64 1.75 meters

CQ2 1.38 1.72 2.18 3.18 meters

Total sw 12.51 15.24 18.89 27.32 meters

SWL 22.17 22.17 22.17 22.17 m bgl

PWL 34.68 37.41 41.06 49.49 m bgl

Top of screens 50.00 50.00 50.00 50.00 m bgl

Allowable sw, 20% m 27.37 27.37 27.37 27.37 meters

NOTE:
Based on test pumping results and long term drawdown analysis of the aquifer, the well can sustain
a yield of 92.2 lps ( 1461 gpm ) using allowable drawdown equivalent to 20 percent of saturated thickness.

APPENDIX 6 - 11E

CALCULATION OF LONG TERM PUMPING WATER LEVEL
WELL NO. 8 (QMWD WELL NO.6)

Projected Discharge
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Parameters Units

Specific Capacity 2.60 2.60 2.60 2.60 lps/m

Discharge Rate, Q 0.025 0.03 0.0341 0.040 m3/s

Discharge Rate, Q 25 30 34.1 40 lps

Discharge Rate, Q 396 475 540 634 gpm

Transmissivity, T 0.00315 0.00315 0.00315 0.00315 m2/s

First Hour Pumping Time, t 1 3600 3600 3600 3600 seconds

Long Term Pumping Time, t 2 20736000 20736000 20736000 20736000 seconds

Depth of Well 150 150 150 150 m bgl

Saturated Thickness, H 122.83 122.83 122.83 122.83 meters

2H 245.66 245.66 245.66 245.66 meters

swtotal (as confined aquifer) 15.54 18.17 20.32 23.43 meters

Equivalent drawdown calc. 16.23 19.30 21.89 25.74 meters

Drawdown Components

BQ 7.69 9.23 10.49 12.31 meters

slt 5.46 6.55 7.45 8.74 meters

si 0.38 0.38 0.38 0.38 meters

sd 2.00 2.00 2.00 2.00 meters

sc 0.69 1.13 1.57 2.32 meters

CQ2 1.92 2.31 2.62 3.08 meters

Total sw 18.15 21.61 24.52 28.82 meters

SWL 27.17 27.17 27.17 27.17 m bgl

PWL 45.32 48.78 51.69 55.99 m bgl

Top of screens 63 63 63 63 m bgl

Allowable sw, 20% m 24.57 24.57 24.57 24.57 meters

NOTE:
Based on test pumping results and long term drawdown analysis of the aquifer, the well can sustain
a yield of 34.1 lps ( 540 gpm ) using allowable drawdown equivalent to 20 percent of saturated thickness.

APPENDIX 6 - 11F

CALCULATION OF LONG TERM PUMPING WATER LEVEL
WELL NO. 3 (QMWD WELL NO. 7)

Projected Discharge
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Parameters Units

Formation Loss Factor, B 527 527 527 527 s/m2

Coefficient of Well Loss, C 29223 29223 29223 29223 s2/m5

Discharge Rate, Q 0.005 0.008 0.00865 0.02 m3/s

5 8 8.65 20 lps

79 127 137 317 gpm

Transmissivity, T 0.00258 0.00258 0.00258 0.00258 m2/s

First Hour Pumping Time, t 1 3600 3600 3600 3600 seconds

Long Term Pumping Time, t 2 20736000 20736000 20736000 20736000 seconds

Depth of Well 150 150 150 150 m bgl

Top of screens 63 63 63 63 m bgl

Saturated Thickness, H 59.35 59.35 59.35 59.35 meters

2H 118.70 118.70 118.70 118.70

swtotal (as confined aquifer) 5.97 8.35 8.87 17.87 meters

sw in water table aquifer: 6.30 9.04 9.65 21.92

Drawdown Components:

BQ 2.64 4.22 4.56 10.54 meters

slt 1.33 2.13 2.31 5.33 meters

si meters

sd 2.00 2.00 2.00 2.00 meters

sc 0.33 0.69 0.78 4.05 meters

CQ2 0.73 1.87 2.19 11.69 meters

Total 7.03 10.91 11.84 33.61 meters

SWL 90.65 90.65 90.65 90.65 m bgl

PWL 97.68 101.56 102.49 124.26 m bgl

Available sw, 20% m 11.87 11.87 11.87 11.87 meters

NOTE:
Based on test pumping results and long term drawdown analysis of the aquifer, the well can sustain
a yield of 8.65 lps ( 137 gpm ) using allowable drawdown equivalent to 20 percent of saturated thickness.

APPENDIX 6 - 11G

CALCULATION OF LONG TERM PUMPING WATER LEVEL
WELL NO. 5 (QMWD WELL NO. 8)

Projected Discharge
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Parameters Units

Formation Loss Factor, B 980 980 980 980 s/m2

Coefficient of Well Loss, C 12000 12000 12000 12000 s2/m5

Discharge Rate, Q 0.005 0.00887 0.01 0.015 m3/s

5 8.87 10 15 lps

79 141 158 238 gpm

Transmissivity, T 0.00078 0.00078 0.00078 0.00078 m2/s

First Hour Pumping Time, t 1 3600 3600 3600 3600 seconds

Long Term Pumping Time, t 2 20736000 20736000 20736000 20736000 seconds

Depth of Well 150 150 150 150 m bgl

Saturated Thickness, H 108.00 108.00 108.00 108.00 meters

2H 216.00 216.00 216.00 216.00

swtotal (as confined aquifer) 11.46 18.67 20.77 30.09 meters

sw in water table aquifer: 12.15 20.64 23.28 36.13

Drawdown Components:

BQ 4.90 8.69 9.80 14.70 meters

slt 4.41 7.83 8.82 13.23 meters

si 0.15 0.15 0.15 0.15 meters

sd 2.00 2.00 2.00 2.00 meters

sc 0.68 1.97 2.51 6.04 meters

CQ2 0.30 0.94 1.20 2.70 meters

Total 12.45 21.59 24.48 38.83 meters

SWL 42.00 42.00 42.00 42.00 m bgl

PWL 54.45 63.59 66.48 80.83 m bgl

Top of screens 65.00 65.00 65.00 65.00 m bgl

Available sw, 20% m 21.60 21.60 21.60 21.60 meters

NOTE:
Based on test pumping results and long term drawdown analysis of the aquifer, the well can sustain
a yield of 8.87 lps ( 141 gpm ) using allowable drawdown equivalent to 20 percent of saturated thickness.

APPENDIX 6-11H

CALCULATION OF LONG TERM PUMPING WATER LEVEL
WELL NO. 15 (QMWD WELL NO. 9)

Projected Discharge
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Parameters Units

Specific Capacity 1.37 1.37 1.37 1.37 lps/m

Discharge Rate, Q 0.025 0.02916 0.035 0.04 m3/s

Discharge Rate, Q 25 29.16 35 40 lps

Discharge Rate, Q 396 462 555 634 gpm

Transmissivity, T 0.00141 0.00141 0.00141 0.00141 m2/s

First Hour Pumping Time, t 1 3600 3600 3600 3600 seconds

Long Term Pumping Time, t 2 20736000 20736000 20736000 20736000 seconds

Depth of Well 204 204 204 204 m bgl

Saturated Thickness, H 204.00 204.00 204.00 204.00 meters

2H 408.00 408.00 408.00 408.00 meters

swtotal (as confined aquifer) 28.80 33.26 39.52 44.88 meters

Equivalent drawdown calc. 31.18 36.53 44.34 51.34 meters

Drawdown Components

BQ 14.60 17.03 20.44 23.36 meters

slt 12.20 14.23 17.08 19.52 meters

si 0.00 0.00 0.00 0.00 meters

sd 2.00 2.00 2.00 2.00 meters

sc 2.38 3.27 4.82 6.46 meters

CQ2 3.65 4.26 5.11 5.84 meters

Total sw 34.83 40.79 49.45 57.18 meters

SWL 0.00 0.00 0.00 0.00 m bgl

PWL 34.83 40.79 49.45 57.18 m bgl

Top of screens 59 59 59 59 m bgl

Allowable sw, 20% m 40.80 40.80 40.80 40.80 meters

NOTE:
Based on test pumping results and long term drawdown analysis of the aquifer, the well can sustain
a yield of 29.16 lps ( 462 gpm ) using allowable drawdown equivalent to 25 percent of saturated thickness.

APPENDIX 6-11I

CALCULATION OF LONG TERM PUMPING WATER LEVEL
WELL NO. 1 (QMWD WELL NO. 10)

Projected Discharge
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Darcy's Equation on Goundwater Flow:

Q/km = T*G*1000 m/km

Q/km groundwater flow per kilometer band
T transmissivity
G groundwater flow gradiend

A.  Lucena

Well Field Tx10 -3 G Q/km Width of Aquifer Potential Q Potential Q

m2/sec lps/km km lps cumd

West Side 5.0 0.025 125 4 500 43,200

East Side 2.0 0.025 50 4 200 17,280

700 60,480

-213 -18,403

487 42,077

B. Tayabas

Wellfield Tx10 -3 G Q/km Width of Aquifer Potential Q Potential Q

m2/sec lps/km km lps cumd

Lalo Wellfield 2.0 0.050 100 3 300 25,920

Less Present Withdrawal, lps -40 -3,456

Additional Withdrawal Potential, lps 260 22,464

Less Present Withdrawal, lps

Additional Withdrawal Potential, lps

25,920Total Ground Water Potential, lps 300

APPENDIX 6 - 12

GROUNDWATER POTENTIAL OF WELLFIELDS NORTHWEST 
OF LUCENA CITY AND NORTHWEST OF TAYABAS CITY

Total Ground Water Potential, lps 
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APPENDIX 6.3: EXTRACT FROM WATCON, INC. GEO-RESISTIVITY REPORT  
JUNE 2009 - QMWD 

Appendix G    WATCON, Inc. Geo-resistivity Report For ADB TA: 7122-PHI June 
2009  
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APPENDIX 6.4: PROPOSED WELL LOCATIONS AND DESIGNS - QMWD 

Figure 6 – 18A Recommended Well Site Map – Lucena City and Tayabas Municipality 

Figure 6 – 18B Recommended Well Site Map – Pagbilao Municipality 

Figure 6 – 19A      Preliminary Well Design: Wellfield Northwest of Lucena 

Figure 6 – 19B Preliminary Well Design: Lalo – Alitao, Tayabas City 

Figure 6 – 19C Preliminary Well Design: Ves 9, Brgy. Masin, Tayabas City 

Figure 6 – 19D      Preliminary Well Design: Ves 2, Brgy. Malicboy, Pagbilao 
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APPENDIX 8.1: OUTLINE DESIGN AND ESTIMATED COSTS - QUEZON METRO 
WATER DISTRICT 

 
EXISTING SERVICE AREA AND NUMBER OF CONNECTIONS 
 
The existing service area of Quezon Metro Water District is comprised of Lucena City,  Tayabas City 
and the Municipality of Pagbilao.  The following  data (as of December 2008) were gathered from the 
WD: 

Table 1- Service Area Data 
City/Municipality  No. of Bgy s 

in the 
Service 

Area 

Total No. of  
Service 

Connections 

Estimated 
Served 

Population  

Billed 
Consumption 

(Total 
Demand in 

cumd) 

Production 
(Based on 

MDS) 

Lucena 26 23,240 131,148 21,120  
42,601 cumd 
(493 L/s) 

Pagbilao 15 5,291 32,436 3,942 
Tayabas 38 6,064 33,890 5,735 
Total    79 34,595 197,474 30,797 
    Note: Number includes all Poblacion barangays 
 
PROPOSED EXPANSION AREAS 
 
City/Municipality  No. of Additional Bgys.  Barangays to be included in the Expansion 

Area 
Lucena 7 Phase 1:  Mayao Parada, Mayao Castillo  

Phase 2:  Barra, Ibabang Talim, Ilayang Talim, 
Ransohan, Salinas,  

Pagbilao 5 Binahaan, Ibabang Palsabangon, Ilaya 
Palsabangon, Kanlurang Malicboy, Silangan 
Malicboy 

Tayabas 9 Ibabang Alsam, Ilayang Alsam, Ibabang Ilasan, 
Ibabang Palale, , Ilayang Palale, Kanlurang 
Palale, Silangan Palale, Lawigue, Masin  

 
SUMMARY OF POPULATION, WATER DEMAND AND SERVICE CONNECTIONS PROJECTIONS 

 
The projected population for QMWD for municipal, service area and served population are 
summarized in the following tables:  

Table 2 –Projected City/ Municipal Population/Service Area/Served Population  
City/Municipality  2010 2015 2020 2025 

Lucena 253,668 282,464 311,261 340057 
Pagbilao 66,469 72,983 79,496 86,010 
Tayabas 94,224 105,843 117,462 129,081 
Total  414,361 461,290 508,219 555,148 
Service Area Population 270,223 318,235 357,526 386,932 
% Municipal Population 65% 69% 70% 70% 
Served Population 213,277 260,123 314,435 365,286 
% Municipal Population 51% 56% 62% 66% 
% Service Area Population 79% 82% 88% 94% 
 
The projected number of service connections is shown in Table 3 while the water demand projections 
and demand variations are shown in Table 4. 
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Table 3 – Projected Number of Service Connections 
City/Municipality  2010 2015 2020 2025 

Lucena 25,350 30,053 36,927 43,261 
Pagbilao 5,430 6,788 7,620 8,482 
Tayabas 6,564 8,568 10,012 11,621 
Total  37,344 45,409 54,559 63,364 
 

 
Table 4 – Projected Water Demand Projections/Water Demand Variations 

Year 
  

Total 
Demand 
(cumd) 

  

Non-
Revenue 

Water 
(cumd) 

  

Average-Day Demand Maximum-Day 
Demand 

Peak-
Hour 

Demand 
(cum/hr) 

  (cumd) (L/s) (cumd) (L/s) 

2010  32,244 12,665 46,909 543 58,637 679 3,909 
2015  43,188 15973 59,161 685 73,952 856 4,930 
2017 47,672 16,750 64,422 746 80,527 932 5,369 
2020  54,618 18,206 72,824 843 91,031 1,054 6,069 
2025  64,954 21,651 86,605 1,002 108,256 1,253 7,217 

 
Average Unit Demand Assumptions Used in the Water Demand Projections 
Demand Category  2010 2015 2020 2025 
Domestic Unit Consumption (Lpcd) 131 134 137 140 
Commercial Unit Consumption (cumd) 1.40 1.63 1.98 2.14 
Public Faucet  (Lpcd) 50 50 50 50 
Government/Institutional (cumd) 2.61 3.17 3.70 4.21 
Bulk Demand (cumd) 2.90 3.50 4.05 4.60 
Assumed No. of Persons/Household 6 6 6 6 
 
EXISTING SOURCES 

 
The existing sources being utilized by QMWD are springs and wells. As of June 2009, the total supply 
from these sources is about  804 L/s broken down as shown in the following table. 
 

Table 5- Existing Sources 
Source Facilities Lucena Pagbilao Tayabas Total 
Springs 317 L/s* 83 L/s* 111 L/s 511 L/s 
Wells  (Operational) 223 L/s - - 213 L/s 
Wells already constructed but 
not yet operational  

 
40 L/s 

 
- 

 
40 L/s 

 
80 L/s 

Total  570 L/s  83 L/s  151 L/s  804 L/s  
*Approximate flow distribution from May-it Spring based on the results of the hydraulic analysis for the 
proposed transmission pipe improvements. 
   
The comparison of the projected maximum-day demand and the capacity of the existing sources 
showed that the existing supply is not sufficient to meet the future demand. 
 
PROPOSED SOURCES 
 
The proposed additional source to be developed to meet the above projected demand will come from 
groundwater through wells.   It is assumed that there will be no more further abstraction from May-it 
Spring.   The following are the potential sites where wells may be drilled for additional supply. 
 
Potential Well Sites Location Expected Yield Per 

Well 
Remarks 

Lucena Northwest Boundary of Lucena and 
Tayabas near Bgy. 
Isabang 

30-50 L/s Near existing wells in 
Lucena  

Lalo-Alitao  Bgy. Lalo, Tayabas City  20-40 L/s Near existing well and 
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springs 
Masin  Bgy. Masin, Tayabas City 5-10 L/s Test wells should be 

undertaken to confirm 
groundwater availability 

Malicboy Bgy. Silangan Malicboy 5-10 L/s Test wells should be 
undertaken to confirm 
groundwater availability 

 
The WD’s improvement plan for the transmission lines from May-it to Lucena will involve laying and 
interconnecting about 9.8 km of 200-300mm diameter pipes from the existing 500mm diameter pipe to 
Isabang Reservoir.        
 
STORAGE FACILITIES 
 
As of December 2008, the WD has a total of 12,775 cum of storage facilities.  The additional storage 
requirement was computed at 15% of the MDD.   The projected storage requirement is as follows:  
 
Design Year Max-Day 

Demand (cumd) 
Operational Storage Requirement 

Total Lucena Pagbilao Tayabas 
2017 80,529 12,079 8,453 1,535 2,220 
2025 108,256 16,238 11,559 1,875 2,804 

 
  
TRANSMISSION AND DISTRIBUTION LINES 
 
New transmission and distribution lines will be laid in the proposed service expansion while 
reinforcements will be laid to improve carrying capacity of  existing pipes which may become 
inadequate due to projected increased flow. 
 
PROPOSED DEVELOPMENT WORKS 
 
The construction of the proposed facilities will be done in two phases, Phases 1 and 2.   Phase 1 will 
cover facilities required until year 2017, while Phase 2 will include facilities for 2018 onwards. 
 
Phase 1 will involve the following components: 
 

a. laying of approximately 10 km of 200mm to 300mm∅ transmission pipes including 
valves and appurtenances  from Tayabas proper to proposed reservoir in 
Barangay Calumpang near Lucena City area;   

 
b. construction of nine (9) additional deepwell sources and provision of pumping and 

disinfection facilities, including provision of generator sets, and provision of power 
supply lines. 

 

c. Laying of approximately 65 km of  50mm∅ to 300mm ∅ transmission and 
distribution lines including valves and appurtenances at existing service area and 
proposed expansion areas including pipe bridge crossings and culvert crossings, 
provision for pavement cutting, breaking and surface restoration; 

 
d. Construction of 1,150 cum storage facilities; 

 
e. Installation of 10 sets of 150mm and 15 sets on 10mm fire hydrants;  

 
f. Installation of 2,616 service connections excluding water meters; 

 
g. Provision for booster pumps station at Bgy. Masin and at at Lucena area; 

 
h. Provision for stored materials and equipment; and 
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i. Acquisition of about 2000 sqm of land for wells and reservoirs 
  

Phase II will have the following components: 
 

A. construction of ten (10) additional deepwell sources and provision of pumping and disinfection 
facilities, including provision of generator sets, and provision of power supply lines. 

 

B. Laying of approximately 43 km of  50mm∅ to 200mm ∅ transmission and distribution lines 
and reinforcements, including valves and appurtenances at existing service area and 
proposed expansion areas including  pipe bridge crossings and culvert crossings, provision for 
pavement cutting, breaking and surface restoration; 

 
C. Construction of 3,750 cum storage facilities; 

 
D. Installation of 10 sets of 150mm and 15 sets on 10mm fire hydrants;  

 
E. Installation of 1,748 service connections excluding water meters; 

 
F. Construction of about 3,750 cum storage facilities;  

 
G. Construction of dugwell in the barangay island of Ransohan; 

 
H. Provision for booster pump station for Lucena City area; and 

 
I. Acquisition of 2,125 sqm of land for deepwells and reservoir 

 
 
COST ESTIMATES 
 
The cost estimates as shown in Table 6 was prepared using the LWUA  In-place Costs of Waterworks 
Materials and Equipment for 2009.   
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Qty. Unit Unit Cost Total Cost Qty. Unit Unit Cost Total Cost
I Engineering Basic Cost Items
1 Laying of 200mm to 300mm ∅ 

Transmission Line from 
Tayabas Proper to Prop. 
Calumpang Reservoir 
300mm diameter 6,020             LM 5.58             33,591.60    
250 mm diameter 2,680             LM 4.28             11,465.04    
200 mm diameter 1,000             LM 3.09             3,090.00      

2
Transmission/Distribution 
Lines
300 mm diameter 5,265             LM 5.58             29,378.70    
250 mm diameter 5,865             LM 4.28             25,090.47    
200 mm diameter 7,929             LM 3.09             24,500.61    10,489     LM 3.09             32,411.01    
150 mm diameter 12,782           LM 2.03             25,921.90    6,077       LM 2.03             12,324.16    
100 mm diameter 12,437           LM 1.12             13,954.31    13,748     LM 1.12             15,425.26    
75 mm diameter 19,300           LM 0.74             14,243.40    10,991     LM 0.74             8,111.36      
50 mm diameter 2,000       LM 0.40             804.00         

3 Bridge/River Crossings LS 10,420.00    10,420.00    

4 Culvert Crossing LS 720.00         720.00         

5 Pavement Cutting and Breaking LS 4,415.62      4,415.62      1              LS 4,535           4,535           

6 Surface Restoration LS 5,803.64      5,803.64      1              LS 11,922         11,922         

7 Well Drilling
NW of Lucena Wellfield 3                    ea 2,700.00      8,100.00      5 ea 2,700.00      13,500.00    
350 mm x 150 m @ 40 L/s each
Malicboy Wellfield 4                    ea 2,400.00      9,600.00      2 ea 2,400.00      4,800.00      
200 mm x 150 m @ 10 L/s each 
Masin Wellfied 2                    ea 2,880.00      5,760.00      1 ea 2,880.00      2,880.00      
200 mm x 180 m @ 10 L/s each 
Lalo-Alitao Wellfield 1 ea 4,320.00      4,320.00      
350 mm x 200 m @ 25 L/s each

8
Construction of Dug Well at 
Ransohan 1 ea 100.00         100.00         

9 Pumping Stations
75 Hp Submersible Pump 3                    set 1,558.80      4,676.40      5 set 1,558.80      7,794.00      
Civil Works: Pumphouse 75                  sqm 10.20           765.00         125 sqm 10.20           1,275.00      
Discharge Pipes Valves and Fittings 3                    lot 300.00         900.00         5 lot 300.00         1,500.00      
Production Meter 3                    set 108.00         324.00         5 set 108.00         540.00         
Demand Meter 3                    set 30.50           91.50           5 set 30.50           152.50         
Hypochlorinator and Accessories 3                    set 78.00           234.00         5 set 78.00           390.00         
Power Supply Line/Dist. Transformers 3                    lot 1,000.00      3,000.00      5 lot 1,000.00      5,000.00      
Accessories such as: Motor 
Control, Riser Pipe, Submersible 
Cable etc. 3                    lot 370.00         1,110.00      5 lot 300.00         1,500.00      

40 Hp Submersible Pump 1 set 823.36         823.36         
Civil Works: Pumphouse 25            sqm 10.20           255.00         
Discharge Pipes Valves and Fittings 1              lot 300.00         300.00         
Production Meter 1              set 108.00         108.00         
Demand Meter 1              set 30.50           30.50           
Hypochlorinator and Accessories 1              set 78.00           78.00           
Power Supply Line/Dist. Transformers 1              lot 450.00         450.00         
Accessories such as: Motor 
Control, Riser Pipe, Submersible 
Cable etc. 1              lot 275.00         275.00         

Table 6
BREAKDOWN OF COST ESTIMATES  (P x 1000)

BASIC CONSTRUCTION COST
LWUA PRICE LEVEL (YEAR 2009)

Facilities Phase 1 (2017) Phase 2 (2025)
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Qty. Unit Unit Cost Total Cost Qty. Unit Unit Cost Total Cost
15 Hp Submersible Pump 6        set 373.79              2,242.76          3 set 373.79                1,121.38      
Civil Works: Pumphouse 150    sqm 10.20                1,530.00          75 sqm 10.20                  765.00         
Discharge Pipes Valves and Fittings 6        lot 250.00              1,500.00          3 lot 250.00                750.00         
Production Meter 6        set 68.40                410.40             3 set 68.40                  205.20         
Demand Meter 6        set 30.50                183.00             3 set 30.50                  91.50           
Hypochlorinator and Accessories 6        set 78.00                468.00             3 set 78.00                  234.00         
Power Supply Line/Dist. Transformers 6        lot 500.00              3,000.00          3 lot 500.00                1,500.00      
Accessories such as: Motor 
Control, Riser Pipe, Submersible 
Cable etc. 6        lot 250.00              1,500.00          3        lot 250.00                750.00         

2 Hp Submersible Pump 1        set 150.00                150.00         
Civil Works: Pumphouse 5        sqm 10.20                  51.00           
Discharge Pipes Valves and Fittings 1        lot 30.00                  30.00           
Production Meter 1        set 30.00                  30.00           
Demand Meter 1        set 15.00                  15.00           
Hypochlorinator and Accessories 1        set 78.00                  78.00           
Power Supply Line/Dist. Transformers 1        lot 100.00                100.00         
Accessories such as: Motor 
Control, Riser Pipe, Submersible 
Cable etc. 1        lot 70.00                  70.00           

10 Standby Power Generating Set
25 KVA 3        set 762.05              2,286.14          2 set 762.05                1,524.10      

-                   
11 Reservoir

Lucena 700    cum 21.25                14,872.20        3000 cum 21.25                  63,738.00    
Pagbilao 150    cum 21.25                3,186.90          
Tayabas 300    cum 21.25                6,373.80          750 cum 21.25                  15,934.50    

12 Valves
300 mm 21      ea 39.29                827.52             
250 mm 19      ea 34.61                672.80             
200 mm 24      ea 29.64                701.11             28 ea 29.64                  829.92         
150 mm 37      ea 25.91                946.16             14 ea 25.91                  362.71         
100 mm 36      ea 16.28                578.43             29 ea 16.28                  472.06         
75 mm 55      ea 15.35                846.33             20 ea 15.35                  306.96         

191    
13 Fire Hydrants

150 mm (Commercial) 10      set 47.47                474.72             10 set 47.47                  474.72         
100 mm  (Residential) 15      set 40.58                608.76             15 set 40.58                  608.76         

14 Service Connections (Without Meters)2,616 set 1.95                  5,101.20          1748 set 1.95                    3,408.60      

15 Provision for Booster Pump Stations 2        lot 2,500.00           5,000.00          1 lot 2,500.00             2,500.00      

16 Stored Materials 4,357.00          3,415.59      

SUB-TOTAL  I 294,823.42      231,121.28  
PRICE AND PHYSICAL CONTINGENCIES (10% OF SUB-TOTAL I) 29,482.34        23,112.13    
DETAILED ENGINEERING DESIGN (6% of SUBTOTAL I +PPC) 19,458.35        15,254.00    
CONSTRUCTION SUPERVISION (4% OF SUB-TOTAL I +PPC) 12,972.23        10,169.34    
TOTAL COST I 356,736.34      279,656.75  

II Non-Engineering Costs
A.   Land Acquisition 2,000 sqm 1.60                  3,200.00          2,125 sqm 1.60                    3,400.00      
B.   Contingencies (5% of A) 160.00             170.00         
TOTAL COST II 3,360.00          3,570.00      
TOTAL PROJECT COST 360,096.34      283,226.75  

Table 6 (cont'd.)
BREAKDOWN OF COST ESTIMATES  (P x 1000)

BASIC CONSTRUCTION COST
LWUA PRICE LEVEL (YEAR 2009)

Facilities Phase 1 (2017) Phase 2 (2025)
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1. NRW improvement has been considered in terms of both asset and operational 
activity improvement. These are reported on separately below. 

1. NRW ASSET IMPROVEMENT 

2. There is scope for investment in NRW reduction by QMWD in a number of areas. The 
types of investment that should be considered are itemized below with a brief summary of 
the rationale for the investment. 

1.1 FLOW MEASUREMENT – MACRO LEVEL 

3. As reported in Supplementary Appendix C very few of the water sources (spring or 
deepwell) are measured on a continuous basis.  

4. A summary of flow meters required to measure source and distribution inlet flows is 
given in Table 1 . 

Table 1: Summary of Required Flow Meters - QMWD 

LOCATION SIZE MEASURING SUPPLY TO 
May-it Spring 500mm – 1 No. Lucena 
May-it Spring 300mm – 1 No. Lucena 
May-it Spring 250mm – 1 No. Lucena 
   
Pagbilao Reservoir outlet 400mm – 1 No. Pagbilao 
Pagbilao Reservoir outlet 200mm – 1 No. Pagbilao 
Pagbilao reservoir outlet 200mm – 1 No. Small service area adjacent to Pagbilao 
   
Ibia Spring; 
Dapdap Spring 
Lalo Ground Reservoir 

 
200mm – 1 No. 

 
Tayabas 

Lalo Pequeno 200mm – 1 No. Tayabas 
Lalo Grande 150mm – 1 No. Tayabas 
   
Tongko SR outlet 600mm – 1 No. Lucena 
Tongko SR bypass 200mm – 1 No. Lucena 
Deep wells – 10 no. 250mm – 10 No. Lucena network 
 Lucena SR outlet 500mm – 1 No. Lucena network 
   

1.2 DISTRICT METERING  

5. In order to target operational resources and investment, the division of water networks 
into discrete areas into which flows are continuously measured is commonly undertaken 
(district metering). This is particularly useful when NRW levels are relatively low, either to 
make further reductions or to sustain the achieved levels of NRW into the future.  

6. The size of district meter area depends on a number of factors, including network 
layout and connectivity; investment and operating cost of installed infrastructure; resources 
available to manage and monitor; etc.  

7. As a first step for costing purposes it is proposed that areas of between 3,000 and 
5,000 connections are set up.  
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8. The meter installation should be provided with a bypass in order that meter 
maintenance can be easily undertaken—the bypass should be sized as one diameter lower 
than the main line.  

9. Estimated requirements are given below: 

 Lucena. Lucena network could be split into four sections relatively easily allowing 
better understanding of the distribution of lows within the network. The metering 
requirements for this would be as follows: 

Lucena East: 1 no. – 450mm; 1 no. – 150mm; 1 no. – 250mm; 
Lucena West: 1 no. – 250mm;  1 no. – 400mm; 
Lucena South: 2 no. – 200mm; 
Lucena Centre: This would be derived from bulk supply meters at Tongko SR 
(service reservoir) and a combination of the meters for Lucena East, West and 
South as well as provision for 7 additional valves for isolation of distribution 
areas. 

Pagbilao. Limited detail of the Pagbilao network was provided. The production 
metering proposed in the section above is considered sufficient for monitoring of flows 
at this time. 
Tayabas. The construction drawings of the Tayabas network indicated that the centre 
of the network is laid out on a grid system with two spurs leading off.  There would be 
scope to create two district areas to more closely understand water use in Tayabas. 
Costing provision for 4 additional 200mm meters with chambers and 4 additional 
200mm valves should provide sufficient resource to enable district metering to be 
undertaken. No indication of network pressures was given but there may be scope for 
pressure control.  

1.3 PRESSURE CONTROL 

10. Pressures within the different networks operated by QMWD differ:  

Lucena. Pressures in the Lucena network are low to medium; however, this is 
principally as a result of the lack of adequate supply to Lucena from May-it spring. It 
may be that pressure control would be beneficial once full resource availability is 
achieved. Costing provision for 3 no. 250mm PRVs with chambers 3 additional 
200mm valves should provide sufficient resource to enable pressure reduction to be 
undertaken. 
Pagbilao. Pressures in some parts of the Pagbilao network are very high, leading to a 
high frequency of burst pipes as reported by the manager responsible for the area; 
this would indicate that there is scope for pressure reduction in Pagbilao. Costing 
provision for 2 no. 250mm PRVs with chambers 2 additional 200mm valves should 
provide sufficient resource to enable pressure reduction to be undertaken. 
Tayabas. Pressures in the Tayabas network were reported as low to medium—further 
investigation is required to determine if pressure reduction would be beneficial in this 
network. In the absence of additional information, costing provision for 3 no. 250mm 
PRVs with chambers 3 additional 200mm valves should provide sufficient resource to 
enable pressure reduction to be undertaken. 

1.4 MAINS REPLACEMENT  

11. A key component in the reduction of NRW is the replacement of leaking mains. In the 
absence of detailed condition information an estimate of the required investment in mains 
replacement can be made from knowledge of the existing network materials and general 
characteristics of these mains. 
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12. A significant amount of mains have been replaced within the distribution networks. It is 
reported that around 41km of the original CI mains remain to be replaced, of which around 
31km are more than 50 years old.  

13. Following discussions with the board of QMWD it is suggested to replace 16.5km of 
CI mains (all 100mm and 12km of 200 mm) over a 5-year period of the loan project, and this 
has been included for in the costing below.  

14. Investment, when made, should be made based on a detailed analysis of the physical 
condition of each main to be replaced.  

1.5 CUSTOMER METER REPLACEMENT 

15. The age of meters in use in QMWD is wide ranging. At present the company doesn’t 
have a policy or programme for proactive customer meter replacement although they are 
purchasing around 1,200 meters per year. QMWD does have meter testing facility where it 
tests meters that have been reported as not reading properly.  

16. Customer meter management usually has two components: planned meter 
replacement, and ad-hoc meter replacement.  

17. Planned meter replacement policy tends typically to be based on a fixed period for 
replacement—usually between 5 and 10 years depending on the particular company, 
requiring meter change out irrespective of actual performance.  Ad-hoc meter replacement is 
carried out based on meter condition as reported by meter readers, customers etc., and 
analysis of historic meter readings as part of the billing process. 

18. No information on customer profile was available from QMWD. This will be necessary 
to allow the design an effective customer meter replacement program. 

19. In the absence of the meter profile data it is suggested that 50% of the meter stock is 
replaced over the five year period of the loan project—i.e. 3,500 meters per year. As 
mentioned previously, QMWD are purchasing 1,200 meters per year under existing funds—
so a total replacement of 2,300 meters per year is provided from under the NRW reduction 
capex.  

1.6 REPLACEMENT OF GI SERVICE CONNECTIONS 

20. The need for a blanket service connection change out program depends on the 
condition of service pipe materials and historic installation practice. Service mains are 
currently being replaced by QMWD on a as-needs basis. No information on the number and 
condition of GI service mains was available.  

21. In the absence of the GI service pipe data, costing provision for replacement of 2,000 
services per year until the GI services are completely removed from the system has been 
made.  

22. It is estimated that there are around 7,500 GI service pipes still in place, so provision 
has been included for replacement of these over a five-year period of the loan project.  
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1.7 VALVE REHABILITATION PROGRAM 

23. Valves are an essential component of a pipe network, allowing isolation of small parts 
of the network so that operational situations like burst mains or interconnections can be 
managed without affecting large numbers of customers.  

24. The networks in QMWD appear to have a good proportion of valves. There are a 
number of key controlling valves which are in the process of replacement. One problem with 
valve maintenance is the asphalting or concreting over of control valves—it is suggested that 
a program of valve rehabilitation be included in the investment plan for QMWD. Also that it 
make representations with the City/Municipal Governments to include the QMWD in planning 
their road rehabilitation works. This should include for replacement of valves as well as for 
extension of valve chambers to make valves accessible again.  

25. There were no data in relation to valves, and valve condition within the networks. For 
costing purposes a provision has been made for a 5-year investment period based on the 
installation of 1 valve per every 1,000 connections, The requirement therefore is:  Lucena – 
23 no.; Pagbilao – 6 no.; Tayabas – 5 no.  An average cost equivalent to the cost of a 
150mm valve has been used; however, the provision can be used for valves of any size.  

1.8 OPERATIONAL SYSTEMS AND EQUIPMENT 

26. There are a number of tools and types of equipment that are necessary to enable the 
efficient operation of a water utility. These include: GIS Mapping Systems; Billing systems; 
Hydraulic model of the transmission and distribution systems; Meter reading recording 
devices and/or on the spot billing technology; Leakage detection equipment; Portable flow 
and pressure logging technology. 

27. GIS and Mapping.  Geographical information systems technology is now well tried 
and tested for utility operation and provides a very useful platform for recording details of 
physical assets—location, type, age, condition; as well as for recording customer 
consumption, billing and payment information.  

28. QMWD has very rudimentary map records, based on as-built construction drawings 
from pipeline projects over the years. There would be very large benefits of creating a GIS 
for the QMWD.  

29. Billing System. QMWD billing system should be reviewed at the WDDSP feasibility 
stage to see whether it is sufficiently robust for the task and/or whether it can be further 
customized to the benefit of QMWD.  

30. If the system is not sufficiently robust alternative options should be considered at the 
feasibility stage.  

31. Hydraulic Modelling. Construction of hydraulic models to water supply systems 
provides many benefits to the water utility. This may be in terms of improved knowledge of 
network asset types and condition; better understanding of water usage across the network; 
use of the model to simulate changes and improvements to the network; design of district 
meter and pressure reduction areas; support to strategic resource planning; etc. 

32. The hydraulic model should be built with the support of consultants but ownership and 
use should rest with QMWD.  

33. Meter Reading Automation. The automation of meter reading through the use of 
hand held computer technology up- and down-loaded to a computerized billing system both 
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simplifies and speeds up the meter reading process and potential for recording and 
downloading errors; it also reduces the likelihood of meter fraud by restricting the information 
visible to the meter reader.  

34. An extension of this technology will also allow bills to be issued on the spot to 
customers, simplifying and speeding up the billing process.  

35. Leakage Detection. Provision of appropriate and adequate leakage detection and 
training in its use is essential if physical losses are to be managed to minimal levels. 

36. Proposed equipment listing for QMWD would be: 

Leak Noise Correlators – 2 units; 
Electronic listening equipment – 5 units (3 for Lucena; 1 for Pagbilao; 1 for Tayabas;) 
Pipe locating equipment (all materials) – 2 sets to be shared between the areas. 
Noise loggers – 3 sets:  one for each area. 
 

37. Flow and Pressure Monitoring Equipment. Sufficient flow and pressure data 
logging equipment should be provided to allow field testing of the largest district area over an 
extended time period. 

Dual flow & pressure loggers – 20 no. 
Single channel pressure loggers – 30 no. 
Heavy duty laptop computers – 3 no. 

 
38. Provision should also be made for maintenance and replacement of this equipment 
and associated batteries, cables etc. 

1.9 SUMMARY OF CAPITAL INVESTMENT REQUIREMENTS 

39. Table 2  is a summary of the assets included in the capital investment requirements. 
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Table 2: NRW Capital Investment Requirements - QMWD  

2011 2012 2013 2014 2015 2016

NRW MANAGEMENT/CONTROL COSTS

Production Metering

Electro Magnetic

600 1

500 2

400 1

300 1

Mechanical

250 11

200 5

150 1

District Metering

Electro Magnetic Meters

400 2

Mechanical  Meters

250 2

200 6

150 1

Meter Instal lation valves

400 6

250 6

200 18

150 3

Chamber construction - 2m x 1.5m x 2m 11

Network Isolation valves

200 11

Leak Detection/Pipe Location Equipment

Leak Noise Correlator 2

Electronic Listening Sticks 5

Noise Loggers - set 3

Pipe Location Equipment - Al l materials 2

Data Logging Equipment

Dual Flow & Pressure Loggers 20

Pressure loggers 30

Hardware purchase - computer 3

NRW REDUCTION CAPEX

Customer Meter Replacement

1/2" 1,150 2,300 2,300 2,300 2,300 1,150

Pressure Reduction (PRVs)

250 8

Chamber construction - 2m x 1.5m x 2m 8

Isolation valves

250 32

Mains replacement 

PVC

200 1,500 3,000 3,000 3,000 1,500

100 2,250 2,250

Service Pipe replacement

1/2" 750 1,500 1,500 1,500 1,500 750

Valve Rehabilitation

150 17 34 34 34 34 17

MANAGEMENT SYSTEMS COST

GIS

Software Purchase & Implementation 1

Hardware Purchase - Computers 1

Hydraulic Modelling

Software - Epanet Freeware 1

Hardware Purchase - Computers 1

Model Bui lding 1

EXPENDITURE TYPE

Quantities
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2. NRW OPERATIONAL ACTIVITY IMPROVEMENT 

2.1 LEAK DETECTION AND REPAIR 

40. QMWD are not proactively carrying out leak detection and repair activity. These are 
key activities in the reduction and control of NRW.  

41. Further, the analysis of ILI (Infrastructure Leakage Index) (included in Supplementary 
Appendix C, para 114) demonstrates the need for significant improvement in the 
management of physical losses from the network.  

42. It is suggested that QMWD set up a team to more proactively manage leak detection 
and repair—this could be either in-house or could be contracted out either on a rate basis or 
a performance basis or combination of both—with supervision responsibility remaining with 
QMWD.   

43. The current level of leaks within the system is unknown; however, an attempt at 
estimating the number of leaks has been made, the result of which are shown in Table 3 . No 
attempt has been made to attribute savings to the leaks repaired.  

44. QMWD should ensure that adequate budget for leak repair is provided in their 
expense forecast.  

Table 3: Estimated Distribution Main Line Leaks and Costs - QMWD 

300 0.5 22,812 11 61,879

250 1 13,933 14 70,015

200 1 42,444 42 181,028

150 2 27,184 54 169,709

100 3 58,482 175 466,947

75 4 11,907 48 96,781

50 5 28,498 142 268,453

488 1,314,811

Network 

Length (m)

Diameter 

(mm)

No. of 

Repairs

TOTAL

Leak Repair 

Cost (PhP)

Leaks/yr/ 

km

 
 

2.2 ILLEGAL LOSS REDUCTION 

45. The conversion of illegal connections to legal connections is a double win for any 
utility, with a reduction in the NRW as well as a revenue gain for no additional production or 
distribution effort. 

46. It is suggested that QMWD set up a team to focus on the identification and 
subsequent conversion of illegal connections to legal paying customers. This is not an easy 
task and is something that requires good network knowledge, incentives and penalties, 
effective communication and hard work in the field visiting all areas of the network. This is an 
area of activity that could be outsourced on a performance basis. 
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2.3 WATER AUDIT 

47. It is recommended that QMWD adopt the IWA water audit methodology as described 
in Supplementary Appendic C, para 108, Section 4.2, as a performance measurement tool.  
A key part of this is the recording of unbilled authorised consumption within the water 
district—this is not currently being done by QMWD—and using this information to inform 
operational decisions.  

48. Quantifying the amount of water used for operational activities allows comparison to 
be made with the cost of mitigating the need for the operational use, e.g. if water used for 
flushing was quantified and a value assigned to it, it would be possible to calculate when 
remedial action such as swabbing or scouring would have a greater cost benefit. 

2.4 OUTSOURCING OF OPERATIONAL SERVICES 

49. QMWD currently carry out all operational activity in-house. As they are a rapidly 
growing organization with some positions unfilled there is scope for QMWD to enter into out-
sourcing contracts to support the efficient operation to the business. Similarly for specific and 
enhanced programs of activity (e.g. a crash leak detection and repair program) it may be 
beneficial to undertake some of the work through outsourcing to have a quick impact.  

50. Outsourcing can be used for many of the routine activities, either individually or in 
combination, e.g. 

meter reading;  
billing; 
collection; 
meter replacement; 
reduction of illegal connections; 
leak detection; 
leak repair; 
M&E maintenance activity; 
NRW reduction. 

 
51. All these contracts should be set up with performance in mind—rewarding out 
performance and penalizing under performance. For performance contracts to be successful, 
however, the risk-reward criteria and payment mechanisms need to be clearly thought out in 
order to reinforce the desired performance. Such contracts should also be regarded as a 
partnership rather than a one-sided opportunity by either party to gain benefit at the expense 
of the other.  

52. The use of outsourcing contracts brings with it the requirement for effective 
supervision—this should be viewed as an opportunity to develop staff within the water district 
and appropriate capacity building activity undertaken.  

53. Supplementary Appendix E shows the types of outsourcing that can be carried out 
and suggests some performance criteria that could be used to improve utility efficiency. 
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3. NRW IMPROVEMENT COSTS 

3.1 COSTING RATIONALE 

54. NRW reduction activities fall into both capital investment (pipelines, meters, PRVs, 
specialist equipment, etc.) and operational expense categories (leak repair, equipment 
licensing and battery replacement). Both of these categories are further described below. 

55. Capital Investment.  Capital Investment costs can be broken down into investment for 
control and management of NRW reduction activity (production metering, district metering, 
specialist equipment purchase, etc.) and investment that directly leads to reduction of NRW 
(pipe replacement, pressure reduction, meter replacement, etc.). 

56. A further type of cost presented here is for Management System Capex—this is 
related more to effective utility management but impacts on NRW reduction performance in 
terms of supporting the activities carried out in NRW management, and so has been included 
here. 

57. Operational Activity Costs.  Operational activity costs have also been considered in 
relation to NRW Control, NRW Reduction and Management Systems. 

58. NRW Control operational expense covers licensing and batteries for the Control 
Capex assets (leak detection equipment, data loggers etc.). 

59. NRW Reduction operational expense covers leak repair. 

60. NRW Management System operational expense covers licensing and batteries for the 
management system assets. 

61. Costs have been prepared for the period 2011 to 2016 consistent with the financial 
requirements of the PPTA for inclusion in the relevant section of the financial model for 
QMWD. In practice, many of these types of costs will continue into the future (although at 
different levels) as part of a regular asset management planning process 

62. Table 4  shows a summary of all proposed investment expenditure items for QMWD. 
Costs are in Philippine Peso.  

63. It is interesting to note that capital investment costs account for 92% of total costs and 
that 71% of total cost is related to reduction of NRW, with only 19% being related to control.  

64. Table 5  shows the detailed breakdown of these costs by expense category. Costs are 
in Philippine Peso.  

65. Unit costs that have been used in the analysis are based on costs provided included 
in LWUA Form No. 21 where possible, and also costs kindly provided from the Engineering 
Department of Maynilad Water. 

66. Assumptions on leak repair numbers and costs are included in Table x in Section 2.3. 
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Table 4: Summary of Proposed NRW Investment Expenditure - QMWD 

2011 2012 2013 2014 2015 2016 TOTAL % of TOTAL

13,700,119 5,986,903 0 0 0 0 19,687,021 19.0%

6,010,950 20,179,408 13,730,685 13,730,685 13,730,685 6,865,343 74,247,756 71.8%

1,340,000 0 0 0 0 0 1,340,000 1.3%

21,051,069 26,166,311 13,730,685 13,730,685 13,730,685 6,865,343 95,274,778 92.1%

0 0 0 75,000 0 0 75,000 0.1%

1,314,811 1,314,811 1,314,811 1,314,811 1,314,811 1,314,811 7,888,868 7.6%

0 39,000 39,000 39,000 39,000 39,000 195,000 0.2%

1,314,811 1,353,811 1,353,811 1,428,811 1,353,811 1,353,811 8,158,868 7.9%

22,365,880 27,520,122 15,084,497 15,159,497 15,084,497 8,219,154 103,433,646

22,365,880 49,886,002 64,970,499 80,129,995 95,214,492 103,433,646TOTAL CUMULATIVE

NRW CONTROL OPEX

NRW REDUCTION OPEX

MANAGEMENT SYSTEM OPEX

Total Opex

TOTAL ANNUAL

EXPENSE CATEGORY

NRW CONTROL CAPEX

NRW REDUCTION CAPEX

MANAGEMENT SYSTEM CAPEX

Total Capex

 
 
 

Table 5: Detailed NRW Cost Breakdown - QMWD 

2011 2012 2013 2014 2015 2016 TOTAL % of TOTAL

13,700,119 5,986,903 0 0 0 0 19,687,021

7,747,119 0 0 0 0 0 7,747,119 39.4%

0 5,986,903 0 0 0 0 5,986,903 30.4%

2,400,000 0 0 0 0 0 2,400,000 12.2%

3,553,000 0 0 0 0 0 3,553,000 18.0%

6,010,950 20,179,408 13,730,685 13,730,685 13,730,685 6,865,343 74,247,756

1,380,000 2,760,000 2,760,000 2,760,000 2,760,000 1,380,000 13,800,000 18.6%

0 7,303,115 0 0 0 0 7,303,115 9.8%

2,759,468 6,373,328 7,227,720 7,227,720 7,227,720 3,613,860 34,429,815 46.4%

1,417,500 2,835,000 2,835,000 2,835,000 2,835,000 1,417,500 14,175,000 19.1%

453,983 907,965 907,965 907,965 907,965 453,983 4,539,826 6.1%

1,340,000 0 0 0 0 0 1,340,000

795,000 0 0 0 0 0 795,000 59.3%

0 0 0 0 0 0 0 0.0%

545,000 0 0 0 0 0 545,000 40.7%

0 0 0 0 0 0 0 0.0%

0 0 0 0 0 0 0 0.0%

21,051,069       26,166,311       13,730,685     13,730,685     13,730,685     6,865,343       95,274,778      

0 0 0 75,000 0 0 75,000

0 0 0 75,000 0 0 75,000 100.0%

1,314,811 1,314,811 1,314,811 1,314,811 1,314,811 1,314,811 7,888,868

1,314,811 1,314,811 1,314,811 1,314,811 1,314,811 1,314,811 7,888,868 100.0%

0 39,000 39,000 39,000 39,000 39,000 195,000

0 39,000 39,000 39,000 39,000 39,000 195,000 100.0%

1,314,811         1,353,811         1,353,811       1,428,811       1,353,811       1,353,811       8,158,868         

Licensing & Batteries

TOTAL OPEX

Licensing &  Batteries

NRW REDUCTION OPEX

Leak Repair

MANAGEMENT SYSTEM OPEX

Hydraulic Modelling

Meter Reading Automation

MIS

TOTAL CAPEX

NRW CONTROL OPEX

Service Pipe replacement

Valve Rehabilitation

MANAGEMENT SYSTEM CAPEX

GIS

Bill ing System

Data Logging Equipment

NRW REDUCTION CAPEX

Customer Meter Replacement

Pressure Reduction (PRVs)

Mains replacement 

EXPENSE CATEGORY

NRW CONTROL CAPEX

Production Metering

District Metering

Leak Detection/Pipe Location Equipment
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3.2 ESTIMATED VOLUME OF NRW REDUCTION DUE TO CAPITAL INVESTMENT 

67. Table 6  shows an estimate of volume savings as a result of activity carried out in 
relation to capital investment.  

68. For the pipe replacement it has been assumed that there will be a 10% loss from the 
new asset, so only 90% of the potential savings are achieved for the duration of the 5-year 
period—this is to recognise the fact that there will be some background losses “built into” the 
new asset. 

Table 6: Estimated Volume Savings - QMWD 

2011 2012 2013 2014 2015 2016

Mains replacement - 5 breaks per km 600 60.00 31,536 0 0 0 0 0 0

500 50.00 26,280 0 0 0 0 0 0

Leak volume per leak assumed the same 450 45.00 23,652 0 0 0 0 0 0

as for pipe repair 400 40.00 21,024 0 0 0 0 0 0

350 35.00 18,396 0 0 0 0 0 0

300 30.00 15,768 0 0 0 0 0 0

250 25.00 13,140 0 0 0 0 0 0

200 20.00 10,512 0 15,768 31,536 31,536 31,536 15,768

150 15.00 7,884 0 0 0 0 0 0

100 10.00 5,256 11,826 11,826 0 0 0 0

75 7.50 3,942 0 0 0 0 0 0

50 5.00 2,628 0 0 0 0 0 0

Potential Annual Savings 11,826 27,594 31,536 31,536 31,536 15,768

Loss Factor 10% 10% 10% 10% 10% 10%

Forecast Annual Savings 10,643 24,835 28,382 28,382 28,382 14,191

Note: Savings  attributable in Year = 50% of Potentia l Savings attributable in Year 5,322 12,417 14,191 14,191 14,191 7,096

           due to implementation timing effect Savings from Prior Year 10,643 10,643 10,643 10,643 10,643

           100% of potential  recognis ed in s ubs equent years Savings from Prior Years 24,835 24,835 24,835 24,835

Savings from Prior Years 28,382 28,382 28,382

Savings from Prior Years 28,382 28,382

28,382

Annual Saving 5,322 23,061 49,669 78,052 106,434 127,721

Cumulative Saving 5,322 28,382 78,052 156,103 262,537 390,258

Meter Replacement - Estimated Volume Saving - 2.0 m
3
/mth/meter m

3
/year: 24 27,600 55,200 55,200 55,200 55,200 27,600

Note: Savings  attributable in Year = 50% of Potentia l Savings attributable in Year 13,800 27,600 27,600 27,600 27,600 13,800

           due to implementation timing effect Savings from Prior Year 27,600 27,600 27,600 27,600 27,600

           100% of potential  recognis ed in s ubs equent years Savings from Prior Years 55,200 55,200 55,200 55,200

Savings from Prior Years 55,200 55,200 55,200

Savings from Prior Years 55,200 55,200

55,200

Annual Saving 13,800 55,200 110,400 165,600 220,800 262,200

Cumulative Saving 13,800 69,000 179,400 345,000 565,800 828,000

Service pipe relacement - Estmated Volume Saving 1 l/hr/service m
3
/year: 8.8 6,570 13,140 13,140 13,140 13,140 6,570

Note: Savings  attributable in Year = 50% of Potentia l Savings attributable in Year 3,285 6,570 6,570 6,570 6,570 3,285

           due to implementation timing effect Savings from Prior Year 6,570 13,140 13,140 13,140 13,140

           100% of potential  recognis ed in s ubs equent years Savings from Prior Years 13,140 13,140 13,140 13,140

Savings from Prior Years 13,140 13,140 13,140

Savings from Prior Years 13,140 13,140

13,140

Annual Saving 3,285 13,140 32,850 45,990 59,130 68,985

Cumulative Saving 3,285 16,425 49,275 95,265 154,395 223,380

Volume Savings Related to Capital Investment - m
3

Total 22,407 91,401 192,919 289,642 386,364 458,906

Cumulative 22,407 113,807 306,727 596,368 982,732 1,441,638

Potential Volume Saving Due to Investment Activity - m
3

Annual 

Saving Per 

Item - m
3
/yr

Leakage 

Rate - 

l/min/Km

Main Diameter 

- mm
Investment Category

 
 

3.3 COST BENEFIT OF NRW REDUCTION INVESTMENT 

69. The value of savings made by reducing NRW depends upon the volume of water 
saved and whether it is sold or allows reduction in production output.  

70. In networks with a fully satisfied demand the value of the saving lies in the cost of 
production and distribution, i.e. the losses saved serve to reduce the production requirement. 
In networks that are resource limited the value of the saving in NRW is equal to the value of 
revenue less the variable cost of production and distribution, i.e. the losses saved are sold to 
customers at the applicable tariff rate. 
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71. The QMWD system is resource limited so the economic justification of NRW 
investment is related to the sales value of water saved.  

72. Table 7  shows a simple calculation of payback period for each of the components of 
the five-year capital investment program, based on the forecast of savings made as a result 
of the investment and operational activity.  

73. Whilst overall the expenditure on capital investment has a payback time well within 
the asset lifetime, the benefit of the expenditure on meter replacement means that at current 
tariff levels the meter replacement cycle should be 7 years or more to make economic sense. 

74. This demonstrates the potential for savings as a result of work carried out—it does 
rely, however, on good quality of workmanship and properly targeted expenditure. 

Table 7: NRW Payback Period - QMWD 

5 Year Capex 

(PhP)

5  Year 

Volume 

Saving - m
3

5 Year 

Value Saving 

(PhP)

Payback 

Period 

Years

Mains replacement 34,429,815 390,258 5,346,535 21.62

Meter Replacement 13,800,000 828,000 11,343,600 5.68

Service Pipe Replacement 14,175,000 223,380 3,060,306 16.76

TOTAL 95,274,778 1,441,638 19,750,441 17.01

Average Tariff - PhP/m3 15.2

Variable Production Cost - PhP/m
3 1.5

Value of Saving - PhP/m3 13.7

Capex Component
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APPENDIX 11.1:  DETAILED PROJECT COST – QMWD (Php’000) 
 

Civil Works Equipment Land
1 Source Development

a. Well Drilling/Development ls 1 23,460,000 23,460.0       -                -                7,038.0         16,422.0       23,460.0       2,513.6         20,946.4       
b. Surface Water / River Intake lot 0 0 -                -                -                -                -                -                -                -                
c. Spring Intake & Sump Improvement lot 0 0 -                -                -                -                -                -                -                -                

Sub-Total 23,460.0       -                -                7,038.0         16,422.0       23,460.0       2,513.6         20,946.4       
2 Pumping Station

a. Pump House including pipings, ls 1 6,405,900 5,509.1         896.8            -                1,537.4         4,868.5         6,405.9         686.3            5,719.6         
production meters, valves, 
hypochlorinators, etc

b. Electro-mechanical Equipment ls 1 20,529,160 5,132.3         15,396.8       -                13,959.8       6,569.3         20,529.1       2,199.5         18,329.6       
including controls & accessories,
riser pipes, transformers, power
line extension, etc.

c. Gen-set set 3 762,050 228.6            2,057.5         -                1,623.2         662.9            2,286.1         244.9            2,041.2         
Sub-Total 10,870.0       18,351.1       -                17,120.4       12,100.7       29,221.1       3,130.8         26,090.3       

3 Transmission Facilities ls 1 202,595,290 182,335.8     20,259.5       -                81,038.1       121,557.2     202,595.3     21,706.6       180,888.7     
4 Storage Facilities ls 1 24,437,500 23,215.8       1,222.0         -                4,643.2         19,794.6       24,437.8       2,618.3         21,819.5       
5 Service Connections no 2,616 1,950 3,060.6         2,040.5         -                1,632.4         3,468.7         5,101.1         546.5            4,554.6         
6 Fire Protection Facilities no 1 1,083,480 541.8            541.8            -                379.3            704.3            1,083.6         116.1            967.5            
7 Pressure Reducing Valves ls 1 4,572,350 640.1            3,932.2         -                2,743.4         1,828.9         4,572.3         489.9            4,082.4         
8 NRW Reduction ls 1 21,027,021 12,616.1       8,410.9         -                6,728.7         14,298.3       21,027.0       2,252.9         18,774.1       
9 Stored Materials ls 1 4,357,000 2,178.6         2,178.6         -                2,396.5         1,960.7         4,357.2         466.8            3,890.4         

10 Resettlement Cost ls 1 4,082,650 -                4,082.7         -                4,082.7         4,082.7         437.4            3,645.3         
11 Land Acquisition sqm 1,600 2,000 -                3,200.0         -                3,200.0         3,200.0         342.9            2,857.1         

SUB-TOTAL 258,918.8     56,936.6       7,282.7         123,720.0     199,418.1     323,138.1     34,621.9       288,516.2     
DETAILED ENGINEERING DESIGN 20,846.4       -                -                6,253.9         14,592.5       20,846.4       2,233.5         18,612.9       
CONSTRUCTION SUPERVISION 13,897.7       -                -                1,389.8         12,507.9       13,897.7       1,489.0         12,408.7       
PHYSICAL CONTINGENCIES -                -                -                6,070.5         25,879.2       31,949.6       3,423.2         28,526.5       
PRICE CONTINGENCIES 31,810.2       6,167.5         788.9            3,466.5         38,761.0       42,227.5       4,524.4         37,703.1       
TOTAL (Water Supply) 325,473.1     63,104.1       8,071.6         140,900.7     291,158.6     432,059.3     46,292.1       385,767.3     

Totals (excl 
tax)

Component FEC Local Total
Sub-Total

Unit Quantity
Taxes &  
Duties

Unit Cost
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APPENDIX 11.2: DEBT SERVICE SCHEDULE – QMWD (Php’000) 

 
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2025 2030 2035 2040

Proposed WDSSP Loan

Disbursement 36,387         114,563      222,945     -            -            -            
Capitalized Interest 1,783           12,390        33,233       42,299       -            -            
Operational Interest -               -              -            -            45,393       45,228       45,047       44,847       44,627       44,385       42,758       40,133       35,897     29,063     
Principal -            1,644         1,809         1,991         2,190         2,410         2,652         4,280         6,905         11,141     17,975     
Debt Service -               -              -            -            47,037       47,037       47,037       47,037       47,037       47,037       47,037       47,037       47,037     47,037     
Loan Outstanding 38,170         165,123      421,300     463,599     461,955     471,115     473,744     476,155     478,326     480,233     484,784     477,405     450,778     393,094     
 Less: Current Portion -            1,644         1,809         1,991         2,190         2,410         2,652         2,919         4,709         7,598         12,259       9,653         
Foreign Exchange Loss -               -              -            -            10,969       4,620         4,601         4,582         4,560         4,536         4,373         4,112         3,690         3,009         
Long-Term Portion 38,170         165,123      421,300     461,955     471,115     473,744     476,155     478,326     480,233     481,850     484,449     473,919     442,209     386,450     

Existing Loans

 Operational Interest 32,241 30,891 29,522 27,955 26,335 24,677 22,622 20,462 18,244 15,403 12,397 9,392 0 0 -                -                
 Principal 15,000 15,000 16,250 18,000 18,000 20,500 24,000 24,000 27,914 33,393 33,393 33,393 0 0 -                -                
 Debt Service 47,241   45,891   45,772         45,955        44,335       45,177       46,622       44,462       46,158       48,796       45,791       42,785       -            -            -            -            
 Loan Outstanding 397,397 382,397 366,147       348,147      330,147     309,647     285,647     261,647     233,733     200,339     166,946     133,552     47,286       47,286       47,286       47,286       
 Less: Current Portion 15,000   16,250   18,000         18,000        20,500       24,000       24,000       27,914       33,393       33,393       33,393       33,393       -            -            -            -            
 Long-Term Portion 382,397 366,147 348,147       330,147      309,647     285,647     261,647     233,733     200,339     166,946     133,552     100,159     47,286       47,286       47,286       47,286       

Summary
 Operational Interest 32,241   30,891   29,522         27,955        26,335       24,677       68,016       65,691       63,290       60,250       57,024       53,777       42,758       40,133       35,897       29,063       
 Principal 15,000   15,000   16,250         18,000        18,000       20,500       25,644       25,809       29,905       35,584       35,804       36,046       4,280         6,905         11,141       17,975       
 Debt Service 47,241   45,891   45,772         45,955        44,335       45,177       93,660       91,500       93,195       95,834       92,828       89,823       47,037       47,037       47,037       47,037       
 Loan Outstanding 397,397 382,397 366,147       348,147      751,447     773,246     747,602     732,762     707,477     676,494     645,272     613,786     532,070     524,691     498,064     440,380     
 Less: Current Portion 15,000   16,250   18,000         18,000        20,500       25,644       25,809       29,905       35,584       35,804       36,046       36,312       4,709         7,598         12,259       9,653         
 Long-Term Portion 382,397 366,147 386,316       495,269      730,947     747,602     732,762     707,477     676,494     645,272     613,786     582,009     531,735     521,205     489,495     433,736      
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APPENDIX 11.3: PROJECTED WATER TARIFF – QMWD (Php) 
 

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2025 2030 2035 2040
Domestic/Residential -         
  Minimum Charge 108.00 108.00   108.00    108.00   108.00   141.00   141.00   155.00   155.00   171.00   171.00   188.00   238.00       362.00       478.00       666.00       
  11 - 20 cu.m. 11.65 11.70     11.70      11.70     11.70     15.30     15.30     16.80     16.80     18.50     18.50     20.40     25.80         39.30         52.00         72.40         
  21 - 30 cu.m. 12.70 12.70     12.70      12.70     12.70     16.60     16.60     18.30     18.30     20.10     20.10     22.10     27.90         42.40         56.10         78.10         
  31 - 40 cu.m. 13.95 14.00     14.00      14.00     14.00     18.30     18.30     20.10     20.10     22.10     22.10     24.30     30.70         46.70         61.80         86.00         
  41 - up 14.50 14.50     14.50      14.50     14.50     19.00     19.00     20.90     20.90     23.00     23.00     25.30     32.00         48.60         64.30         89.40         
Institutional -         -         
  Minimum Charge 108.00 108.00   108.00    108.00   108.00   141.00   141.00   155.00   155.00   171.00   171.00   188.00   238.00       362.00       478.00       666.00       
  11 - 20 cu.m. 11.65 11.70     11.70      11.70     11.70     15.30     15.30     16.80     16.80     18.50     18.50     20.40     25.80         39.30         52.00         72.40         
  21 - 30 cu.m. 12.70 12.70     12.70      12.70     12.70     16.60     16.60     18.30     18.30     20.10     20.10     22.10     27.90         42.40         56.10         78.10         
  31 - 40 cu.m. 13.95 14.00     14.00      14.00     14.00     18.30     18.30     20.10     20.10     22.10     22.10     24.30     30.70         46.70         61.80         86.00         
  41 - up 14.50 14.50     14.50      14.50     14.50     19.00     19.00     20.90     20.90     23.00     23.00     25.30     32.00         48.60         64.30         89.40         
Commercial/Industrial -         -         
  Minimum Charge 216.00 216.00   216.00    216.00   216.00   283.00   283.00   311.00   311.00   342.00   342.00   376.00   476.00       723.00       956.00       1,330.00    
  11 - 20 cu.m. 23.30 23.30     23.30      23.30     23.30     30.50     30.50     33.60     33.60     37.00     37.00     40.70     51.50         78.30         103.50       144.00       
  21 - 30 cu.m. 25.40 25.40     25.40      25.40     25.40     33.30     33.30     36.60     36.60     40.30     40.30     44.30     56.00         85.20         112.70       156.90       
  31 - 40 cu.m. 27.90 27.90     27.90      27.90     27.90     36.50     36.50     40.20     40.20     44.20     44.20     48.60     61.50         93.50         123.60       171.90       
  41 - up 29.00 29.00     29.00      29.00     29.00     38.00     38.00     41.80     41.80     46.00     46.00     50.60     64.10         97.50         128.90       179.30       

Affordability of Proposed Water Rates
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2025 2030 2035 2040

Average Income per month 8,135 8,542     8,969      9,417     9,888     10,383   10,902   11,447   12,019   12,620   13,251   13,914   17,758       22,664       28,925       36,917       
Minimum Charge (MC) 108.00    108.00   108.00    108.00   108.00   141.00   141.00   155.00   155.00   171.00   171.00   188.00   238.00       362.00       478.00       666.00       
Add: Sanitation Fee (P/cum) -         -         -         -         -         -         -         -            -            -            -            
Total Minimum Charge 108.00    108.00   108.00    108.00   108.00   141.00   141.00   155.00   155.00   171.00   171.00   188.00   238.00       362.00       478.00       666.00       
% of MC to Average Income 1.33% 1.26% 1.20% 1.15% 1.09% 1.36% 1.29% 1.35% 1.29% 1.35% 1.29% 1.35% 1.34% 1.60% 1.65% 1.80%
Increase in Water Rates 31% 10% 10% 10% 15% 10%
Increase in Income (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%  
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APPENDIX 11.4:  FINANCIAL INTERNAL RATE OF RETURN – QMWD (Php’000) 
 

Revenues O&M Revenues O&M Revenues O&M Revenues
O&M 

(+10%)
Revenues  

(-10%)
O&M

Revenues  
(-10%)

O&M 
(+10%)

2011 39,428    (39,428)    39,428    (39,428)    43,370 (43,370)   39428 (39,428)   39,428 (39,428)    39,428 (39,428)    

2012 -           -           121,349  (121,349)  -         -         121,349  (121,349)  -           -           133,484 (133,484) -           -           121349 (121,349) -           -           121,349 (121,349)  -           -           133,484 (133,484)  

2013 -           -           229,054  (229,054)  -         -         229,054  (229,054)  -           -           251,960 (251,960) -           -           229054 (229,054) -           -           229,054 (229,054)  -           -           251,960 (251,960)  

2014 63,778     14,706     -          49,073     -         -         -         -           63,778     14,706     0 49,073    63,778     16,176     0 47,602    57,400     14,706     0 42,695     57,400     16,176     0 41,224     

2015 55,134     19,687     35,446     63,778    14,706    -         49,073     55,134     19,687     0 35,446    55,134     21,656     0 33,478    49,620     19,687     0 29,933     49,620     21,656     0 27,964     

2016 96,864     25,810     71,054     55,134    19,687    -         35,446     96,864     25,810     0 71,054    96,864     28,391     0 68,473    87,178     25,810     0 61,368     87,178     28,391     0 58,786     

2017 86,717     32,990     53,727     96,864    25,810    -         71,054     86,717     32,990     0 53,727    86,717     36,289     0 50,428    78,045     32,990     0 45,055     78,045     36,289     0 41,756     

2018 131,876   39,937     91,940     86,717    32,990    -         53,727     131,876   39,937     0 91,940    131,876   43,930     0 87,946    118,689   39,937     0 78,752     118,689   43,930     0 74,758     

2019 120,770   46,736     74,035     131,876  39,937    -         91,940     120,770   46,736     0 74,035    120,770   51,409     0 69,361    108,693   46,736     0 61,958     108,693   51,409     0 57,284     

2020 168,491   51,393     117,098   120,770  46,736    -         74,035     168,491   51,393     0 117,098  168,491   56,532     0 111,959  151,642   51,393     0 100,249   151,642   56,532     0 95,110     

2021 154,803   59,191     95,612     168,491  51,393    -         117,098   154,803   59,191     95,612    154,803   65,111     89,693    139,323   59,191     80,132     139,323   65,111     0 74,212     

2022 194,169   64,613     129,556   154,803  59,191    -         95,612     194,169   64,613     129,556  194,169   71,074     123,095  174,752   64,613     110,139   174,752   71,074     0 103,678   

2023 163,138   69,865     93,272     194,169  64,613    -         129,556   163,138   69,865     93,272    163,138   76,852     86,286    146,824   69,865     76,959     146,824   76,852     0 69,972     

2024 215,201   74,945     140,256   163,138  69,865    -         93,272     215,201   74,945     140,256  215,201   82,439     132,762  193,681   74,945     118,736   193,681   82,439     0 111,242   

2025 183,117   79,846     103,271   215,201  74,945    -         140,256   183,117   79,846     103,271  183,117   87,831     95,286    164,805   79,846     84,959     164,805   87,831     0 76,974     

2026 183,117   79,846     103,271   183,117  79,846    -         103,271   183,117   79,846     103,271  183,117   87,831     95,286    164,805   79,846     84,959     164,805   87,831     0 76,974     

2027 183,117   79,846     20,392 82,879     183,117  79,846    20,392    82,879     183,117   79,846     24,470 78,801    183,117   87,831     20392 74,895    164,805   79,846     20,392 64,567     164,805   87,831     22,431 54,544     

2028 183,117   79,846     103,271   183,117  79,846    -         103,271   183,117   79,846     103,271  183,117   87,831     95,286    164,805   79,846     84,959     164,805   87,831     0 76,974     

2029 183,117   79,846     103,271   183,117  79,846    -         103,271   183,117   79,846     103,271  183,117   87,831     95,286    164,805   79,846     84,959     164,805   87,831     0 76,974     

2030 183,117   79,846     103,271   183,117  79,846    -         103,271   183,117   79,846     103,271  183,117   87,831     95,286    164,805   79,846     84,959     164,805   87,831     0 76,974     

2031 183,117   79,846     103,271   183,117  79,846    -         103,271   183,117   79,846     103,271  183,117   87,831     95,286    164,805   79,846     84,959     164,805   87,831     0 76,974     

2032 183,117   79,846     103,271   183,117  79,846    -         103,271   183,117   79,846     103,271  183,117   87,831     95,286    164,805   79,846     84,959     164,805   87,831     0 76,974     

2033 183,117   79,846     103,271   183,117  79,846    -         103,271   183,117   79,846     103,271  183,117   87,831     95,286    164,805   79,846     84,959     164,805   87,831     0 76,974     

2034 183,117   79,846     103,271   183,117  79,846    -         103,271   183,117   79,846     103,271  183,117   87,831     95,286    164,805   79,846     84,959     164,805   87,831     0 76,974     

2035 183,117   79,846     103,271   183,117  79,846    -         103,271   183,117   79,846     103,271  183,117   87,831     95,286    164,805   79,846     84,959     164,805   87,831     0 76,974     

2036 183,117   79,846     103,271   183,117  79,846    -         103,271   183,117   79,846     103,271  183,117   87,831     95,286    164,805   79,846     84,959     164,805   87,831     0 76,974     

2037 183,117   79,846     103,271   183,117  79,846    -         103,271   183,117   79,846     103,271  183,117   87,831     95,286    164,805   79,846     84,959     164,805   87,831     0 76,974     

2038 183,117   79,846     103,271   183,117  79,846    -         103,271   183,117   79,846     103,271  183,117   87,831     95,286    164,805   79,846     84,959     164,805   87,831     0 76,974     

2039 183,117   79,846     103,271   183,117  79,846    -         103,271   183,117   79,846     103,271  183,117   87,831     95,286    164,805   79,846     84,959     164,805   87,831     0 76,974     

2040 183,117   79,846     103,271   183,117  79,846    -         103,271   183,117   79,846     103,271  183,117   87,831     95,286    164,805   79,846     84,959     164,805   87,831     0 76,974     

2041 183,117   79,846     103,271   183,117  79,846    -         103,271   183,117   79,846     103,271  183,117   87,831     95,286    164,805   79,846     84,959     164,805   87,831     0 76,974     

FIRR 17.86% FIRR 15.81% FIRR 16.53% FIRR 17.06% FIRR 15.55% FIRR 13.60%

NPV 542,938   NPV 473,421   NPV 508,706  NPV 487,787  NPV 399,901   NPV 314,842   

Net
 Project 

Cost 
(+10%)

Net
Year Incremental

Project 
Cost

Net
 Project 

Cost 
(+10%)

Net
Project 
Cost

Sensitivity Analyses
1 Year Delay in 

Operation Project 
Cost

Incremental

Base Hypothesis

Incremental Incremental
Net

Project 
Cost

Net
Incremental
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APPENDIX 11.5:  PROJECTED INCOME STATEMENT – QMWD (Php’000) 

 

2009 2010 2011 2012 2013 2014 2015 2020 2025 2030 2035 2040
Operating Revenues
  Water Sales 171,725 215,367 222,002 229,058 259,914 332,130 350,842 594,111 796,590 1,211,514 1,602,227 2,229,499
      Domestic 98,676 141,795 148,093 154,115 176,279 216,145 229,258 383,332 514,888 783,080 1,035,623 1,441,069
      Institutional 6,696 6,829 6,947 7,064 7,906 6,844 7,212 12,284 16,570 25,200 33,328 46,375
      Commercial 66,354 66,744 66,963 67,878 75,728 109,141 114,372 198,495 265,133 403,234 533,276 742,054
  Other Operating Revenues 17,173 21,537 22,200 22,906 25,991 33,213 35,084 41,588 55,761 84,806 112,156 156,065
     Total Revenues 188,898 236,904 244,202 251,963 285,905 365,343 385,926 635,699 852,351 1,296,320 1,714,383 2,385,563

Operating Expenses
    Payroll 46,603 48,933 51,380 53,949 56,646 69,738 75,021 115,042 170,519 217,630 277,757 354,496
    Power Cost 13,909 16,830 20,364 24,641 29,815 31,715 38,726 93,353 202,348 325,883 524,838 845,257
    Chemicals 2,783 3,367 4,075 4,930 5,966 5,981 6,886 13,651 26,145 42,107 67,814 109,215
    Maintenance 15,844 17,801 19,999 22,469 25,244 30,420 33,512 55,822 94,248 132,188 185,400 260,033
    Other O & M 59,763 63,946 68,423 73,212 78,337 95,989 105,215 169,341 259,530 364,004 510,534 716,050
    Franchise Tax 3,778 4,738 4,884 5,039 5,718 7,307 7,719 12,714 17,047 25,926 34,288 47,711
    Bad Debts 235 336 354 373 392 414 443 637 939 1,358 1,960 2,780
    Depreciation 16,133 16,133 16,133 24,777 24,777 24,777 24,777 24,777 24,777 24,777 24,777 24,777
Total Operating Exp. 159,048 172,085 185,612 209,391 226,896 266,341 292,299 485,337 795,553 1,133,873 1,627,368 2,360,321

Net Operating Income 29,849 64,819 58,590 42,573 59,009 99,002 93,627 150,362 56,799 162,447 87,015 25,243
Less:  Interest Expense 32,241 30,891 29,522 27,955 26,335 24,677 78,985 58,312 47,131 44,245 39,587 32,072
           Foreign Exchange Loss 10,969 4,536 4,373 4,112 3,690 3,009
Net Income (2,392) 33,928 29,068 14,618 32,674 74,324 3,674 87,514 5,294 114,090 43,738 9,839

Projected
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APPENDIX 11.6: PROJECTED CASH FLOW STATEMENT – QMWD (Php’000) 

 

2009 2010 2011 2012 2013 2014 2015 2020 2025 2030 2035 2040

Sources of Cash

 Collection of Revenues - CY 161,422   202,445  208,682    215,314    244,319  312,202  329,792   558,464     748,794     1,138,823  1,506,093  2,095,729  
 Collection of Receivables - PY (net of bad debt) -          10,768    11,100      11,453      12,996    16,606    17,542     29,706       39,829       60,576       80,111       111,475     
 Other Receipts 17,173     21,537    22,200      22,906      25,991    33,213    35,084     41,588       55,761       84,806       112,156     156,065     
 Proceeds of Loan -          -          38,170      126,953    256,178  42,298    -          
     LWUA and NLIF
     WDDSP 38,170      126,953    256,178  42,298    -          
 Total Sources of Cash 178,594   234,750  280,152    376,626    539,484  404,320  382,418   629,758     844,385     1,284,204  1,698,360  2,363,268  

Uses of Cash

Equity -          5,660        17,822      34,682    -          -          

 Project Investment -          38,170      126,953    256,178  42,298    -          
 Other Capex/Payables -          -          -           -           -          -          
 Debt Service-

  Existing Loans 47,241     45,891    45,772      45,955      44,335    45,177    46,622     42,785       -            -            -            -            

  Proposed Loan -          -           -           -          -          47,037     47,037       47,037       47,037       47,037       47,037       

   Total Debt Service 47,241     45,891    45,772      45,955      44,335    45,177    93,660     89,823       47,037       47,037       47,037       47,037       

Foreign Exchange Loss -          -          -           -           -          -          10,969     4,536         4,373         4,112         3,690         3,009         

 O & M Expenses and Working Capital 135,300   156,316  163,692    178,564    195,265  232,974  258,738   446,147     751,153     1,079,289  1,562,450  2,279,032  
 Reserves 5,152 6,461 6,660 6,872 7,797 16,606 17,542 29,706 39,829 60,576 80,111 111,475
 Franchise Tax 3,778 4,738 4,884 5,039 5,718 7,307 7,719 12,714 17,047 25,926 34,288 47,711
 Corporate Income Tax -          -           -           -          -          -          -            -            -            -            -            
  Total Uses of Cash 191,471   213,407  264,839    381,205    543,976  344,363  388,628   582,924     859,440     1,216,940  1,727,576  2,488,265  

Increase(Decrease) in Cash (12,876)    21,344    15,313      (4,579)       (4,492)     59,957    (6,210)      46,833       (15,055)      67,264       (29,216)      (124,997)    
Add: Cash Balance, Beg. 34,640     21,764    43,107      58,420      53,842    49,350    109,306   178,688     344,576     407,855     599,442     449,759     

Cash Balance, End. 21,764     43,107    58,420      53,842      49,350    109,306  103,096   225,522     329,521     475,119     570,226     324,763     

Projected
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APPENDIX 11.7: PROJECTED BALANCE SHEET – QMWD (Php’000) 
 

2009 2010 2011 2012 2013 2014 2015 2020 2025 2030 2035 2040
ASSETS

Fixed Assets
  Fixed Assets in Operation 633,358 633,358 655,273 749,575 967,393 1,133,972 1,155,121 1,155,121 1,155,121 1,155,121 1,155,121 1,155,121
  Less: Accum. Depreciation 110,391 126,524 142,657 167,434 192,212 216,989 241,766 365,653 489,540 613,427 737,314 861,201
  Net Fixed Assets in Operation 522,967 506,834 512,616 582,141 775,181 916,983 913,354 789,468 665,581 541,694 417,807 293,920
  Add:  Work-in-Progress 247,512 247,512 269,427 319,899 392,942 268,661 247,512 247,512 247,512 247,512 247,512 247,512
      Total Fixed Assets 770,479 754,346 782,043 902,041 1,168,123 1,185,644 1,160,866 1,036,980 913,093 789,206 665,319 541,432
Current Assets
  Cash 21,764 43,107 58,420 53,842 49,350 109,306 103,096 225,522 329,521 475,119 570,226 324,763
  Petty Cash Fund 15 15 15 15 15 15 15 15 15 15 15 15
  Accounts Receivable (net) 33,616 35,434 37,299 39,217 41,424 44,331 47,396 68,980 100,903 146,517 210,032 297,541
  Accounts Receivable- others 2,082       2,082       2,082       2,082       2,082       2,082       2,082       2,082        2,082         2,082         2,082         2,082         
  Inventory (2,975) 3,105 3,283 3,473 3,674 3,889 4,117 5,048 6,237 7,753 9,689 12,160
  Guarantee Deposit 7,400       7,400       7,400       7,400       7,400       7,400       7,400       7,400        7,400         7,400         7,400         7,400         
  Investments 1,690       1,690       1,690       1,690       1,690       1,690       1,690       1,690        1,690         1,690         1,690         1,690         
  Other Current Assets 1,529       1,529       1,529       1,529       1,529       1,529       1,529       1,529        1,529         1,529         1,529         1,529         
Total Current Assets 65,121 94,362 111,719 109,247 107,164 170,242 167,326 312,266 449,377 642,105 802,663 647,180
  Reserves 5,152 11,613 18,273 25,145 32,942 49,548 67,091 188,805 368,661 626,193 986,316 1,484,728

TOTAL ASSETS 840,752 860,320 912,034 1,036,432 1,308,229 1,405,434 1,395,283 1,538,050 1,731,130 2,057,504 2,454,297 2,673,340

LIABILITIES AND EQUITY
Current Liabilities

  Accounts Payable 6,371 7,012 7,738 8,565 9,510 10,593 11,443 16,874 24,996 37,199 55,621 83,564

  Customers' Deposits 0 0 0 0 0 0 0 0 0 0 0
  Current Maturities 15,000 16,250 18,000 18,000 20,500 25,644 25,809 36,312 4,709 7,598 12,259 9,653
  Customers' Deposits 15,765 15,765 15,765 15,765 15,765 15,765 15,765 15,765 15,765 15,765 15,765 15,765
  Deferred Credits 9,585 9,585 9,585 9,585 9,585 9,585 9,585 9,585 9,585 9,585 9,585 9,585
   Total Current Liabilities 46,721 48,612 51,088 51,915 55,360 61,587 62,602 78,536 55,055 70,147 93,231 118,567
Long-Term Debts (LTD)
  Loans Payable 382,397 366,147 386,316 495,269 730,947 747,602 732,762 582,009 531,735 521,205 489,495 433,736
Equity
  WD Contribution 0 0 0 0 0 0 0 0 0 0 0 0
   Donated Capital 0 0 0 0 0 0 0 0 0 0 0 0
  Other Paid-in Capital 15,869 15,869 15,869 15,869 15,869 15,869 15,869 15,869 15,869 15,869 15,869 15,869
  Retained Earnings 395,764 429,692 458,760 473,378 506,052 580,377 584,050 861,636 1,128,471 1,450,283 1,855,703 2,124,845
    Total Equity 411,633 445,561 474,629 489,247 521,921 596,246 599,919 877,505 1,144,340 1,466,152 1,871,572 2,140,714

TOTAL LIABILITIES AND EQUITY 840,751 860,320 912,034 1,036,432 1,308,228 1,405,434 1,395,283 1,538,051 1,731,130 2,057,505 2,454,298 2,693,018

Projected
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APPENDIX 11.8:  PROJECTED FINANCIAL RATIOS 
 

2009 2010 2011 2012 2013 2014 2015 2020 2025 2030 2035 2040

Current Ratio 1.39           1.94           2.19           2.10           1.94           2.76           2.67           3.98             8.16             9.15             8.61             5.46             

Debt to Equity Ratio 0.93           0.82           0.81           1.01           1.40           1.25           1.22           0.66             0.46             0.36             0.26             0.20             

Net Profit Ratio -1% 14% 12% 6% 11% 20% 1% 14% 1% 9% 3% 0%

Debt Service Coverage Ratio 0.97           1.76           1.63           1.47           1.89           2.74           1.26           1.95             1.73             3.98             2.38             1.06             
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APPENDIX 12: ECONOMIC ANALYSIS – QMWD 

1. INTRODUCTION 
 
1. This note presents the economic feasibility evaluation of the proposed investments in 
water supply for Metro Quezon.14 It describes the overall approach to economic analysis, the 
data and assumptions used, the procedures for estimating economic costs and benefits, the 
results of the analysis in terms of economic internal rate of return (EIRR) and poverty impact 
ratio (PIR), and an assessment of the long-term economic sustainability of the proposed 
investments. It also discusses the overall impact of the investments in terms of the estimated 
number of new service connections and population that will gain direct access to the 
improved water supply system to be made possible by the Project. 
 
2. This section starts with a general overview of the macroeconomic environment and 
the current situation in the water supply sector in the Philippines as well as in Metro Quezon 
as background for a clearer understanding of the context of the Project and for assessing its 
economic impact.  
 
2. MACROECONOMIC / SECTORAL CONTEXT 
 
3. Before the global economic slowdown hit the country in 2008, the Philippine economy 
has been growing at annual rates averaging 5.7%. From 5% in 2005, GDP growth increased 
to 5.4% in 2006 and further accelerated to its highest rate of 7.2% in 2007. However, in 
2008, largely as a result of the global economic downturn, the economy grew at a much 
slower pace of only 4.6%. The pace of growth further decelerated up until about the middle of 
2009 but which seemed to have picked up some steam during the second half of the year. 
By the end of 2009, economic growth is projected to reach 1.6%; in 2010, it is expected to 
gradually accelerate to 3.3%.15 Inflation is currently at its lowest level and is expected to 
average 4% in 2009 and 4.5% in 2010. 
 
4. Despite the consistent, positive growth of the domestic economy during the past 
years, however, poverty incidence in the country still remains high. In 2006, the number of 
families falling below the poverty line was estimated at 26.9%16. Although no recent poverty 
estimates have yet been released for both national and regional levels which reflect the 
possible impact of the current economic downturn, it is generally believed that the number of 
poor has risen. As an indicator, the latest Social Weather Survey undertaken by the Social 
Weather Station (SWS) indicates that self-rated poverty during the fourth quarter of 2008 
was up to 52%, from the average of 50% in 2007.17 Based on the socioeconomic survey 
conducted by the Project, Metro Quezon has a poverty incidence of 37%. 
 
5. In the water supply sector, the situation across the country and in the Project area, 
needs further improvements. Available statistics show that 80% of the country’s current 
population have access to safe water supply but only 67% are connected to piped network.18 
Still a large proportion of the population depends on non-piped sources such as shallow 
wells and deep wells, most of which are unprotected, and on more unsafe sources like rivers.  
 

                                                 
14 Covers Lucena City and the municipalities of Tayabas and Pagbilao, encompassing 79 of the existing 126 
barangays. 
15 Latest revision on the growth forecasts, ADB Economic Outlook, Philippines, 2009. 
16 Latest official poverty estimate from the National Statistical Coordination Board (NCSB). 
17 The Social Weather Survey was conducted on November 22-December 1, 2008. 
18 Philippine Water Supply Sector Roadmap, 2008. 
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6. The Philippine Government has set a target of achieving population service coverage 
for safe drinking water of 92%-96% by 2010.19 Under the Millennium Development Goals 
(MDG), the target coverage is 86.8%.   
 
7. In Metro Quezon, service coverage for piped water supply is currently estimated at 
about 80%.  
 
3. ECONOMIC RATIONALE OF THE PROJECT 
 
8. The proposed investments in water supply are designed to increase service coverage 
for piped, treated water supply in the area. The provision of this basic urban service is not 
only one of the Government’s important economic and social objectives but also aims to 
address MDG’s goals of: (i) eradicating extreme poverty and hunger (Goal 1), reducing child 
mortality (Goal 4), (iii) combating major diseases (Goal 6), and (v) improving population 
access to improved water supply and sanitation services (Goal 7). 
 
9. The proposed investments for Metro Quezon are a component of a larger Water 
District Development Sector Project (WDDSP) which also includes Metro La Union WD, 
Legazpi City WD, Leyte Metro WD, and City of Koronadal WD.20   
 
10. The Quezon Metro Water District (QMWD) will partly finance but fully implement, 
operate and manage the investments as it does for the existing system. Direct intervention 
by Government stems from the lack of participation of other sectors, particularly the private 
investors, in its development. With a growing population, the lack of investments in capacity 
expansion and proper maintenance of facilities in the area will continue to deprive an 
increasing number of the population of this essential service which could have long-term 
effects on their health and well-being. 
 
11. The direct involvement of the Government in this Project is therefore aimed at 
addressing this market failure in the provision of improved water supply. In doing so, the 
Government will be exercising two of its basic functions, namely: (i) allocating resources for 
the provision of basic needs, and (ii) distributing resources to effect equity where market and 
private decisions (or lack of it) have not resulted in efficient allocation and service provision 
especially to the poor.  
 
4. OVERALL APPROACH TO ECONOMIC ANALYSIS 
 
12. The economic analysis of the water supply investments was undertaken in 
accordance with the principles and procedures set out in the ADB Handbook for the 
Economic Analysis of Water Supply Projects (1999) and related guidelines21 as well as 
LWUA’s Project Operations Manual (2008). The analysis was undertaken over a 25-year 
period although most investments have useful economic life that extends beyond this time 
horizon. Costs and benefits were quantified at constant September 2009 prices and as 
increments to a situation “without project”. 
 
13. The economic feasibility of the subproject was determined by computing the 
economic internal rate of return (EIRR) and comparing the result with the assumed economic 

                                                 
19 Medium Term Philippine Development Plan, 2004-2010.  
20 The Water District Development Sector Project (WDDSP) also includes Cabuyao (Laguna) WD, Laguna WD, 
Camarines Norte WD, Sorsogon WD and possibly a second phase of Metro Leyte WD which will focus on new 
source/s development, in addition to the five pilot WDs. 
21 Includes the Guidelines for the Economic Analysis of Projects (1997) and the Framework for the Economic and 
Financial Appraisal of Urban Development Sector Projects (1994). 
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opportunity cost of capital (EOCC) of 15%22. An EIRR exceeding EOCC indicates that the 
subproject is economically viable. The robustness of the subproject’s EIRR was then tested 
for changes in key variables such as capital costs, O&M costs, water consumption, number 
of connections, and other economic benefits through sensitivity analysis. Benefit distribution 
and poverty impact analysis was also undertaken to determine how much of the net 
economic benefits resulting from the investments will directly benefit the poor. 
 
5. DEMAND FORECASTS 
 
14. Water demand projections were prepared by the Project as basis for facility design 
and subsequent analysis (see Chapter 5 – Population and Water Demand Projections -  for 
more detailed discussions of the methodology and results of the projections). Water demand 
in the Project area was forecast using a per capita domestic water consumption of 131 lpcd 
for residential connections, 50 lpcd for public faucet, and 44m3/connection/month for non-
domestics, both derived from actual 2009 figures.  
 
15. Table 12-1 shows the projected population and water demand in 2015, 2020 and 
2025. In 2015, total service area population was projected at 318,236 while water demand is 
forecast to reach 43,188m3/day. In 2020, the projections are 357,626 for population and 
54,618m3/day for water demand. By 2025, population and water demand are expected to 
reach 386,932 and 64,954m3/day, respectively. 
 
16. QMWD’s existing water production system has a capacity of about 45,270m3/day. 
The demand for piped water remains high, as indicated by the willingness to connect (WTC) 
data obtained through the socioeconomic survey conducted in the area in April 2009. 
 

Table 12-1: Population and Water Demand Forecasts: 2015, 2020 & 
2025 

  2015 
 

2020 
 

2025 
Total city/municipality population 461,290 508,219 555,148 
Service area population  318,236 357,626 386,932 
Water demand  (m3/day) 43,188 54,618 64,954 

 
 
6. BEFORE- AND AFTER-PROJECT SITUATIONS 
 
17. At present, approximately 80% of the service area households have access to 
QMWD piped water supply. The remaining households depend on shallow/deep wells, water 
vendors, springs, and similar sources.   
 
18. Domestic piped water consumption is currently at 131 lpcd. At an average household 
size of 6 members, each household consumes an average of about 23.6m3/month. Non-
piped water users, on the other hand, consume around 14.4m3/month. 
 
19. The results of the socioeconomic survey also show that 45% of the existing non-
connected households are willing to connect to QMWD’s piped water supply network.  
 
20. Based on the proposed investments, the number of service connections, volume of 
production and service coverage were projected as shown below. 
 

                                                 
22 Per NEDA-ICC Project Evaluation Procedures and Guidelines. ADB sets an EOCC of 10%-12% for similar 
projects. 
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21. After completion of the investments in 2013, total water supply volume will increase to 
86,745m3/day from the current level of 45,274m3/day. The additional capacity will enable 
approximately 20,723 households to connect to the system and another 320 households will 
get direct access to public faucets until 2025, directly benefiting an estimated 128,356 
people. In addition, some 1,146 non-domestic users consisting mostly of commercial 
establishments will also have direct access to the expanded piped network. Service 
coverage will increase from the present level of 80% to about 94% of total population by 
2025.  
 

Table 12.2: Before - and After -Project Situations, Water Supply: 2009, 2015, 
2020 & 2025 

  2009 2015 2020 2025 
Service area population  256,531 318,236 357,626 386,932 

Projected water demand (m3/day) 32,647 43,188 54,618 64,954 

Production capacity (m3/day) 45,274 86,745 86,745 86,745 

No. of house connections 29,600 38,693 47,331 55,637 

No. of non-domestic connections 6,092 6,556 7,054 7,552 

No. of public faucets 158 160 174 175 

Total population served 204,814 260,448 314,570 365,426 
Service coverage (%)  79.8 81.8 88.0 94.4 

 
 
7. ECONOMIC BENEFITS 
 
22. The economic and social impact of an improved water supply could include the 
following: (i) time saved from not having to collect water from distant wells or other water 
sources which could be used for productive activities, (ii) health benefits in terms of lower 
medical expenditures and reduction of long-term debilitating effects of waterborne diseases, 
(iii) improved income opportunities through home-based livelihood activities that use the new 
water supply, (iv) multiplier effects from increased incomes and new enterprises based on 
improved water supply, (v) wider social mobilization that could lead to the empowerment of 
women and greater social cohesion, (vi) development of wider access to credit and improved 
financial management skills, and (vii) wider social and political system that could influence 
government policies and bring about more balanced representation. 
 
23. The economic analysis of the proposed water supply investments for Metro Quezon 
focuses on six types of benefits for which data are currently available. These benefits consist 
of: (i) resource cost savings on non-incremental water in terms of avoided costs for 
producing, collecting, treating and storing water from non-piped sources, (ii) economic value 
of incremental water due to increased supply, (iii) economic value of non-technical losses, 
(iv) time saved from not having to collect water which could translate to avoided income loss 
or productivity gains for those gainfully employed or engaged in income-generating activities, 
(v) savings in medical costs because of reduced incidence of waterborne diseases, and (vi) 
avoided income loss for gainfully employed population due to reduced morbidity rates.  
 
24. Resource cost savings represents the foregone costs of producing, collecting, 
treating and storing non-piped water due to the shift in demand to piped water supply as a 
result of the Project. Total resource cost savings were computed based on estimated 
demand and the economic cost of non-piped water. Based on the socioeconomic survey 
results, the average economic cost of storage using storage tanks, drums, buckets and other 
storage facilities is about Php7/m3. This amount was computed based on the cost of storage 
tank (Php20,000), drums (Php300) and buckets (Php150) as well as the frequency 
distribution of their usage among households of 5%, 51% and 44%, respectively. The 
economic cost of producing water, based on the annualized cost of constructing and 
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operating deep/shallow wells, was estimated at Php1.1/m3. Filtering and/or boiling, which are 
the common methods used by households for treating their water, costs an average of about 
Php7.2/day in economic price.   
 
25. The value of incremental water was derived by multiplying the quantity of additional 
water consumed by the average of the supply price and demand price, or willingness to pay 
(WTP). At present, the average domestic tariff (which was computed by dividing actual water 
sales revenue by billed consumption volume) in the area is Rs11.5/m3 and for commercial 
water, Php24.5/m3. The average WTP for water, based on the socioeconomic survey, is 
Php292/month or Php12.4/m3.  
 
26. Non-technical water losses were estimated at 3% out of the current NRW of 27%. Its 
economic value was computed by multiplying the amount of water lost due to non-technical 
reasons by the average of supply price and WTP. 
 
27. Based on the survey results, collecting water from wells and other non-piped sources 
requires an average of about 63 minutes. More than half (57%) of the times, it is the adult 
male or female member of the household who collects water. Existing daily wage rate in the 
area is Php236 and applying a SWRF of 0.6 translates the financial wage to economic wage 
for unskilled worker of Php142/day. The time spent in collecting water is therefore valued, in 
economic price, at around Php6.7/day. 
 
28. The health impact of improved water supply, as considered in the analysis, does not 
encompass all types of waterborne diseases23 known to exist in the service area because of 
data limitations. The evaluation was merely confined to diarrhea for which DOH and local 
health units have more reliable estimates. Such cases as typhoid fever and dengue are not 
adequately supported with data.  
 
29. Health statistics obtained from the Department of Health (DOH) indicate that in 2008 
about 9.5% of the under-5 year old population within the service area had diarrhea and were 
given oral rehydration solution (ORS). This statistic translates to a morbidity rate for this most 
vulnerable age-group of about 5 per 1,000 population. For other age-groups including adult 
population, the socioeconomic survey revealed that 7.1% of the households had at least one 
member who got sick of diarrhea last year. The incidence figure are deemed to reflect only 
those cases that are believed to have been reported to government hospitals/clinics in the 
process of securing medical treatment and are estimated to account for just about 30% of the 
total number of actual cases that occurred which should include those that may have been 
treated in private clinics, have resorted to self-medication, sought alternative cures or simply 
been ignored for poverty reasons. It was estimated that morbidity rate for under-5 and over-5 
years old are 17 and 58 per 1,000 population, respectively.  
 
30. Reduction in morbidity incidence was assumed at 31% for under-5 year olds and 21% 
for those above-5 years during the life of the subproject. These assumptions were based on 
World Health Organization’s (WHO) data that provide estimates of morbidity reduction rate of 
from 22.7% to 37.5%. Another study estimated diarrhea reduction at 36%.24  
 
31. On the average, also based on the survey results, it takes an average of 2.4 days for 
diarrhea patients to fully recover from sickness. The average cost of medication is Php262 
per day (for more acute cases, the number of days-sick and health care cost could be much 
higher).  
 

                                                 
23 Other diseases that are known to have occurred in the area are typhoid and dengue.  
24 Esrey, S.A., Potash, J.B. Roberts, L and Shiff, C. Health Benefits from Improvements in Water Supply and 
Sanitation – Survey and Analysis of the literature on Selected Diseases. WASH Technical Report No. 66. 
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32. Because of the number of days that an adult (especially one who is gainfully 
employed) is kept out of work because of diarrhea or related sickness, income loss is also an 
important consideration in the analysis of the impact of improved water supply. The avoided 
loss-of-income benefit was computed based on the number of days that a patient is sick by 
the wage rate. In this area, the average labour wage is Php236/day, or for unskilled worker, 
about Php142/day in economic price.    
 
33. The parameters and values used in quantifying the economic benefits from the 
investments are given in Table 12-3  below. 
 
34. Resource cost savings, the value of incremental water, the value of water saved from 
being lost due to non-technical reasons, the value of time saved for not collecting water, and 
the health benefits described above constitute the set of economic benefits that was 
considered in determining the economic viability of the proposed investments. Such benefits 
as improved income arising from the use of water for livelihood purposes and the multiplier 
effect of increased income and new enterprises because of improved supply, though 
important in terms of economic impact, were not included in the analysis in the absence of 
data and the difficulty of quantifying them. 
 

Table 12-3: Values for Quantifying Economic Benefits, Water Supply  

  2015 2020 2025 
Number of residential connections  38,693 47,331 55,637 
Number of non-domestic connections 6,556 7,054 7,552 
Number of public faucets 160 174 175 
Total number of service connections 45,409 54,559 63,364 
Average economic cost of water storage (Php/m3) 7.0 - - 
Average economic cost of treatment (Php/day) 7.2 - - 
Average economic cost of producing water (Php/m3) 1.1 - - 
Ave. time spent in collecting water (min/day) 63 - - 
% of time water collection is done by adults  57 - - 
Econ. value of time spent in collecting water (Php/d) 6.7 - - 
Residential water consumption (lpcd) 136 142 144 
Production capacity provided by the Project (m3/d) 41,471 41,471 41,471 
Non-revenue water (%) 27 25 25 
Non-technical losses (%) 3 3 3 
Morbidity rate for diarrhea for under-5 (per 1,000) 17 - - 
Morbidity rate for diarrhea for over-5 (per 1,000) 58 - - 
Morbidity reduction for under-5 (%) 12 31 31 
Morbidity reduction for over-5 (%) 4 12 21 
Average number of days-sick 2.4 - - 
Average medical cost per diarrhea case (Php/day) 262 - - 
Ave. economic wage rate for unskilled labor (Php/day) 142 - - 

 
 
8. WILLINGNESS TO PAY 
 
35. The willingness of the existing households to connect (WTC) to, and to pay (WTP) 
for, piped water supply were also obtained through the socioeconomic survey and the data 
are presented in Table 12-4 .  
 
36. About 45% of the non-connected households indicated that they are willing to 
connect to QMWD’s improved water supply system and are also willing to pay Php292 per 
month for water. The amount is higher than the actual average monthly bill of current users 
of Php270/month. On a per unit basis, based on the monthly average consumption of 
23.6m3/household, this WTP translates to Php12.4/m3 which is higher than the existing 
average domestic tariff of Php11.5/m3. 
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Table 12-4: Willingness to Connect (WTC) and to Pay (WTP), Water Supply 
  Mean Value 
Water Supply   
Willingness to connect to an improved water supply service (%) 45.2 
Willingness to pay for water (Php/month) 292.0 
Willingness to pay for water (Php/m3) 11.45 

 
9. ECONOMIC COSTS 
 
37. The financial capital investments presented in Chapter 11 (Financial Aspects) above 
were converted to their economic cost equivalent by removing all taxes and duties and then 
applying appropriate conversion factors to traded, unskilled labour, and non-traded 
components. Traded and non-traded components were estimated from the detailed financial 
cost estimates. The unskilled labour cost component was calculated at 18% of the total cost 
of civil works. 
 
38. A shadow exchange rate factor (SERF) of 1.2 and a shadow wage rate factor 
(SWRF) of 0.6 were applied to the traded and unskilled labour components of costs following 
the NEDA-ICC guidelines for evaluating local investment projects. For non-traded 
components, the conversion factor is 1.0.    
 
39. By applying the above conversion factors, the weighted overall CF for capital costs 
was computed as shown in Table 12-5 . Using a conversion factor of 1.05, the economic cost 
equivalent of the financial investments (including the costs of replacing some physical assets 
that have outlived their useful life during the 25-year period), amounts to approximately 
Php388 million. 
 
40. For O&M costs, the CF is 0.96 (Table 12-6 ). The total economic O&M costs during 
the entire period is Php1,330 million. 
 
41. The economic life of physical assets were assumed at 50 years for transmission 
mains, 50 years for distribution pipes, 50 years for treatment plant, 50 years for 
storage/reservoir facilities, and 15 years for pumps (see additional assumptions in Table 12-
7). 
 

Table 12-5: Conversion Factor for Capital Costs, Water Supply 
 

Cost Component 
Proportion  

% 
 

C.F. 
Weighted 

CF (%) 
Traded 
Non-traded 
     Unskilled labour 
     Others 
Total  

32 
 

5 
64 

100 

1.20 
 

0.60 
1.00 

38 
 

3 
64 

105 
Conversion Factor   1.05 

 
 

Table 12-6: Conversion Factor for O&M Costs, Water Supply 
 

Cost Component 
Proportion  

% 
 

C.F. 
Weighted 

CF (%) 
Traded 
Non-traded 
     Unskilled labour 
     Others 
Total  

10 
 

15 
75 

100 

1.20 
 

0.60 
1.00 

12 
 

9 
75 
96 

Conversion Factor   0.96 
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Table 12-7. Economic Life of Physical Assets, Water Supply 
 

Physical Assets 
Economic Life (Yrs)  

C. Works        Equipment 
 
Source (wells) 
Source (spring) 
Water treatment plant 
Pumping station 
Transmission pipes 
Storage/reservoir 
Distribution pipes 
Service connections 
Flow meters/pressure reducing valves 
Buildings 
 

 
30 
50 
50 
50 
50 
50 
50 
50 
50 
50 

 

 
15 
50 
15 
15 

 
50 

 
15 
15 
15 

 
10. EIRR AND SENSITIVITY ANALYSIS 
 
42. Given the stream of net economic benefits that were calculated based on above data 
and assumptions over the 25-year period, the EIRR of the proposed water supply 
investments for Metro Quezon is 17.9% (see computations in Annex 12-1 ). The subproject is 
economically viable, with an EIRR higher than the assumed EOCC of 15%. 
 
43. Sensitivity tests were performed to evaluate the robustness of the EIRR for changes 
in key variables. The scenarios include: (i) a 10% increase in capital costs, (ii) a 10% 
increase in O&M costs, (iii) a 10% reduction in resource cost savings, and (iv) a 10% 
reduction in the value of incremental water.  
 
44. The results of the sensitivity tests, as presented in Table 12.8 , show that neither 10% 
increase in either capital investments nor O&M costs and the same-rate reductions in 
economic benefits (i.e., resource cost savings and value of incremental water) would render 
the water supply investments economically unviable. The viability of the investment remains 
robust, with EIRR still above the cut-off rate. However, of the four key variables considered, 
the viability of the investments was found to be most sensitive to decrease in resource costs 
savings (SI=0.83), followed by increase in capital costs (SI=0.76). The impact of an increase 
in O&M costs and a decrease in the value of incremental water are relatively small as shown 
by an SI of 0.45 and 0.48, respectively. The switching value for resource costs savings is 
120% while for capital costs, SV is 131%.  
 

Table 12-8: EIRR and Sensitivity Test Results, Water Supply  

Scenario  
NPV1  

(SLR mill.) 
EIRR 
(%)  SI2 

% 
Change  SV3 

Base case 60.1 17.9    
10% increase in capital costs 34.0 16.5 0.76 +10 131% 
10% increase in O&M costs 42.4 17.1 0.45 +10 223% 
10% decr. in resource cost savings  28.0 16.4 -0.83 -10 -120% 
10% decr. in incremental water  41.4 17.0 -0.48 -10 -207% 
1 NPV = Net Present Value discounted at EOCC of 15%  
2 SI = Sensitivity Indicator (ratio of % change in EIRR to % change in variable)  
3 SV = Switching Value (% change in variable required for NPV to become zero)  
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11. SUBPROJECT BENEFICIARIES 
 
45. Table 12-9 provides estimates of the total number of direct beneficiaries of the 
proposed investments up to the end of the 25-year projection period. These include 
households and non-domestic establishments that would have direct connection to the 
improved water system. 
 
46. A total of 21,885 service connections are expected to be generated by the water 
supply investments, consisting of 20,723 house connections (95%), 16 public faucets, and 
1,162 non-domestic connections (5%).   
 
47. In terms of served population, the water supply investments will directly benefit 
around 128,356 residents.   
 

Table 12-9: Subproject Beneficiaries Until 2035, Water Supply 

 Domestic  
Conn. 

Non-Dom. 
Conn. 

Total  
Conn. 

Population  
Served 

 
Water supply 
 

 
20,739 

 

 
1,146 

 

 
21,885 

 

 
128,356 

 
 
12. PROJECT SUSTAINABILITY 
 
48. At full economic costs (i.e., capital investment plus O&M), the average incremental 
economic cost of water (AIEC) or the average marginal cost of producing water was 
computed at Php10.8/m3. Considering only capital costs, AIEC is about Php6.4/m3. 
 
49. The average tariff, which was computed by dividing the present value of revenue by 
the incremental water consumption, is Php11.3/m3. With tariff above AIEC, no economic 
subsidy will be required.  
 
50. The tariff revenue to be generated by the subproject during the period could fully 
recover all costs, including the full economic cost of the investments consisting of capital and 
O&M. 

Table 12-10: Project Sustainability, Water Supply 

 Value  
AIEC (Php/m3) 
   Economic capital + O&M (full cost) 
   Economic capital cost only 
   Economic O&M only 

 
10.8 
6.4 
6.6 

Average tariff at EOCC of 15% (Php/m3) 11.3 
Economic cost recovery (%) 
   Capital + O&M cost 
   Capital cost only 
   O&M cost only 

 
105% 
176% 
171% 

 
13. DISTRIBUTIONAL ANALYSIS AND POVERTY IMPACT 
 
51. The water supply subproject is expected to generate a total net economic benefits 
(NEB)25 of about Php232 million. Approximately Php236 million will accrue to water 
consumers, many of whom are current users of water from wells and other sources and who 
are expected to connect to the expanded, improved piped water system provided under this 
Project. The labour sector, for which a significant amount of person-days will be needed for 
                                                 
25 NEB is the difference between the present value of subproject net economic and financial flows.   
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the construction of the new facilities and their eventual operation and management, will gain 
about Php55 million. The economy, because of distortions in the exchange rate, will lose 
around Php51 million. Overall, the whole economy will gain a NEB of Php232 million.   
 
52. The poverty impact ratio (PIR) of the water supply investments is 29%, which means 
that less than one-third of NEB will accrue to the poor who are expected to come mostly from 
the area where poverty incidence was estimated, based on the socioeconomic survey, at 
37% of households. Annex 12-2  presents the details of the distributional and poverty impact 
analysis of the investments.  
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Annex 12-1 
EIRR & Sensitivity Tests, Metro Quezon Water District
(Values in Php million)

Res. Cost Increm. Non-Tech Time Med Cost Prod. Total Eco. Capital O&M Total Net. Eco.
Year Savings Water Losses Savings Savings Savings Benefits Costs Costs Costs Benefits +10% Invst. +10% O&M -10% RCS -10% IM

2011 0.0 36.2 36.2 -36.2 -39.9 -36.2 -36.2 -36.2
2012 0.0 111.7 111.7 -111.7 -122.9 -111.7 -111.7 -111.7
2013 0.0 211.6 211.6 -211.6 -232.8 -211.7 -211.7 -211.7
2014 26.5 18.5 1.5 11.5 0.2 0.1 58.3 9.4 9.4 48.9 48.9 47.9 45.9 46.7
2015 31.5 19.5 1.9 13.6 0.4 0.1 67.2 14.6 14.6 52.6 52.6 51.1 48.9 50.1
2016 38.6 21.9 2.2 16.7 0.7 0.2 80.2 20.6 20.6 59.6 59.6 57.6 54.9 56.6
2017 45.7 24.3 2.7 19.7 0.9 0.2 93.5 27.6 27.6 65.9 65.9 63.2 60.2 62.4
2018 52.8 26.2 3.1 22.7 1.1 0.3 106.3 9.8 41.3 51.0 55.2 54.2 51.1 48.6 51.2
2019 59.9 28.7 3.6 25.8 1.3 0.4 119.5 46.2 46.2 73.3 73.3 68.7 65.6 68.8
2020 66.9 31.1 3.8 28.8 1.5 0.4 132.5 54.0 54.0 78.5 78.5 73.1 69.9 73.5
2021 73.6 32.1 4.1 31.7 1.7 0.5 143.9 59.8 59.8 84.1 84.1 78.2 74.5 78.7
2022 80.4 33.7 4.6 34.6 2.0 0.6 155.8 65.5 65.5 90.3 90.3 83.7 79.7 84.4
2023 87.1 33.7 4.9 37.5 2.2 0.6 166.1 71.1 71.1 95.0 95.0 87.9 83.5 88.8
2024 93.8 33.7 5.3 40.5 2.4 0.7 176.4 76.7 76.7 99.8 99.8 92.1 87.2 93.3
2025 100.6 33.6 5.7 43.4 2.7 0.8 186.8 76.7 76.7 110.1 110.1 102.5 96.6 103.3
2026 100.6 34.7 5.8 43.4 2.8 0.8 188.0 18.8 76.7 95.5 92.5 90.7 84.9 78.9 85.5
2027 100.6 35.7 5.9 43.4 2.8 0.8 189.2 76.7 76.7 112.6 112.6 104.9 98.9 105.4
2028 100.6 36.8 6.0 43.4 2.9 0.8 190.5 76.7 76.7 113.8 113.8 106.1 100.1 106.4
2029 100.6 37.9 6.1 43.4 2.9 0.8 191.7 76.7 76.7 115.0 115.0 107.4 101.2 107.5
2030 100.6 39.0 6.2 43.4 3.0 0.9 193.0 76.7 76.7 116.3 116.3 108.6 102.4 108.6
2031 100.6 40.1 6.3 43.4 3.0 0.9 194.2 76.7 76.7 117.6 117.6 109.9 103.6 109.7
2032 100.6 41.2 6.4 43.4 3.1 0.9 195.5 76.7 76.7 118.8 118.8 111.2 104.8 110.8
2033 100.6 42.3 6.6 43.4 3.1 0.9 196.8 76.7 76.7 120.1 120.1 112.5 106.0 111.9
2034 100.6 43.4 6.7 43.4 3.2 0.9 198.1 76.7 76.7 121.4 121.4 113.8 107.3 113.0
2035 100.6 44.5 6.8 43.4 3.2 0.9 361.8 76.7 76.7 285.2 285.1 277.5 270.9 276.5

NPV 60.0 34.0 42.4 28.0 41.3
EIRR 17.9% 16.5% 17.1% 16.4% 17.0%

Sensitivity Tests
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Distribution of Net Economic Benefits, Metro Quezon WD
Economic 

Financial Economic Minus Gov't/
PV CF PV Financial Utility Economy Labor Consumers Total

Benefits:
      Total benefits 519.4 755.0 235.6 235.6 235.6

Costs:
      Investments -civil works, equipment, non-labor, etc. -204.4 1.2 -245.3 -40.9 -40.9 -40.9
      Installation (labor) -63.4 0.6 -38.1 25.4 25.4 25.4
      Operation (labor) -73.9 0.6 -44.3 29.6 29.6 29.6
      Electricity -91.2 1.1 -101.2 -10.0 -10.0 -10.0
      Other operating costs -122.3 1.0 -122.3 0.0 0.0 0.0
      Total costs -555.2 -551.2 4.0 4.0

Net benefits 1,074.6 1,306.2 231.6 1,074.6 231.6
Gains and losses 1,074.6 -50.9 54.9 235.6 1,314.2

Poverty Impact Ratio (PIR)
Gov't/

Economy Consumers Labor Total
Gains and losses (NEB-NFB) -50.9 235.6 54.9 239.7
Financial return utility 1,074.6 1,074.6

Benefits 1,023.6 235.6 54.9 1,314.2

Proportion of poor 0.27 0.37 0.37
Benefits to poor 275.4 87.2 20.3 382.9

Poverty Impact Ratio (PIR) 29%

Distribution of Net Economic Benefits

 
 
 
 
 
 




