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Abstract: This study assessed and compared septage management systems in Baliwag, Calamba,
Muntinlupa, Pasig, and San Fernando, the Philippines, using fecal waste flow diagrams and service
delivery scorecards. According to the fecal waste flow diagrams, San Fernando is the most successful
in preventing its environment’s pollution. It is followed by Baliwag, Muntinlupa, and Pasig. In
Calamba, all of the fecal waste is disposed of to the environment. According to the scorecards, Pasig
has the most efficient septage management service, followed by San Fernando, Baliwag, Muntinlupa,
and Calamba. Among the five areas, San Fernando can be considered to have the most efficient
septage management system as it had the best fecal waste flow diagram and second highest ratings
in the service delivery scorecard. It might have been an advantage that the city itself is managing
the whole system—from implementing rules for septic tank plans, to the collection, treatment, and
disposal of septage.

Keywords: septage management; fecal waste flow diagram; service delivery scorecard; Philippines

1. Introduction

In 2000, the United Nations (UN) crafted eight Millennium Development Goals
(MDGs) to battle the multiple poverty dimensions. One of the targets of the seventh
goal (Ensure Environmental Sustainability) is “to halve, by 2015, the proportion of the pop-
ulation without sustainable access to safe drinking water and basic sanitation.” Based on
the 2015 Millennium Development Goals Report [1], “147 countries have met the drinking
water target, 95 countries have met the sanitation target, and 77 countries have met both.”
Despite this progress, two billion people still lack basic sanitation services [2]. As defined
by the UN (2012), an improved sanitation facility is a facility that hygienically separates
human excreta from human, animal, and insect contact. As a response, in September 2015,
the UN created the 17 Sustainable Development Goals (SDGs) with one goal focusing on
access to water and sanitation—sixth goal [3]. One of its targets is “by 2030, to achieve
access to adequate and equitable sanitation and hygiene for all and end open defecation,
paying special attention to the needs of women and girls and those in vulnerable situations.”
Unlike the MDG which only used the proportion of the population with improved toilet
facilities as an indicator, SGD will be using the percentage of wastewater (sewage and fecal
sludge) safely treated as an indicator, giving importance to fecal sludge management [4].

For developing countries to improve their sanitation conditions, they would have to
choose between two sanitation systems: centralized and decentralized. Centralized systems
convey wastewater to a central location for treatment and disposal. It is the case where
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households (HHs) are connected to a network of pipes directed to a central wastewater
treatment facility. These systems could provide a complete treatment of wastewater, but are
costly because of pipe network construction, energy requirements, and other engineering
interventions that they require [5,6]. This is the main reason why most developing countries
use decentralized systems that treat and dispose of wastewater onsite or near the point of
generation [7]. One of the most commonly used decentralized systems is the septic tank,
a settling tank where toilet wastewater is temporarily stored. Compared to centralized
systems, septic tanks are cheaper and have a simpler design [8]. However, one problem is
that septic tank design in developing countries does not usually include a leach field—a
series of trenches where the water from the tank is further treated as it slowly seeps through
the soil. When the tanks get full, a part of the contents drains directly to nearby canals or
water bodies, posing health and environmental risks. A solution is to desludge the septic
tanks regularly and to treat the collected septage. Septage is the partially decomposed fecal
waste in a septic tank.

An emerging problem now in developing countries is that more and more HHs are
using septic tanks, but septage management systems to desludge tanks and to treat collected
septage are not well established. This results in a very small percentage of septage treated
effectively and a considerable percentage of septage disposed of into the environment,
leading to water pollution and health problems.

In the Philippines, only 10% of the 98 million people are connected to a piped sew-
erage, and 84% of the population is disposing toilet wastewater to septic tanks. The
inconvenient fact is that only 30% of septage is treated in Metro Manila, and only 5%
outside Metro Manila [9]. Based on USAID and the Philippine Department of Interior and
Local Government (DILG) assessment in 2007, more than 11,338 Filipinos die yearly from
diarrhea and about 55 daily from all water-borne diseases [10]. Moreover, up to 58% of
groundwater is contaminated with coliform, and 64% of rivers fail water quality standards
(mainly coliform and BOD) for Class C water (for fisheries, agriculture, or recreational
activities). These are several reasons why, in 2013, the Philippines implemented a national
strategy for sewage and septage management that requires local government units (LGUs)
to establish septage management systems [11]. To guide these LGUs in deciding the ap-
propriate septage management system for them, it is of great significance to assess and
understand existing systems’ strengths and weaknesses.

Several tools have been developed to assess the overall state of sanitation in an
area (e.g., SaniPath, Urban Sanitation Status Index), but only a few have been devised
to focus on septage management. For example, the SaniPath Tool (developed by Emory
University) is designed to evaluate public health risks from poor sanitation to better plan
sanitation investments [12]. The Urban Sanitation Status Index, on the other hand, is used
to measure the sanitation status of the lowest administrative unit within a city, through
several indicators [13]. This research hopes to provide insights on the usefulness and
limitations of adapted versions of two World Bank Water and Sanitation Program (WSP)
tools, Fecal Waste Flow Diagram and Service Delivery Scorecard, developed by Peal et al. in
2014 [14] to assess septage management specifically. The Fecal Waste Flow Diagram is now
named Shit Flow Diagram by a promotion initiative managed by Deutsche Gesellschaft
für Internationale Zusammenarbeit (GIZ) under the umbrella of the Sustainable Sanitation
Alliance (SuSanA) [15].

This study aimed to (1) assess and compare existing septage management systems in
the municipality of Baliwag, Bulacan and the cities of Calamba, Muntinlupa, Pasig, and
San Fernando; (2) determine the configuration of factors leading to the success or failure of
the septage management systems; and (3) propose interventions for improving the septage
management systems.
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2. Materials and Methods
2.1. Location and Description of the Study Areas

This study was conducted in the municipality of Baliwag, and the cities of Calamba,
Muntinlupa, Pasig, and San Fernando (Figure 1). These areas were chosen to represent
septage management systems managed differently—Baliwag: water district; Calamba: no
specific unit; Muntinlupa: Maynilad Water Services Inc. (MWSI); Pasig: Manila Water
Company Inc. (MWCI) [15]; and San Fernando: city office. All the study areas are located
in the northern group of Philippine islands called Luzon. Other characteristics of the study
areas are presented in Table 1.

Eng 2021, 2, FOR PEER REVIEW 3 
 

 

2. Materials and Methods 
2.1. Location and Description of the Study Areas 

This study was conducted in the municipality of Baliwag, and the cities of Calamba, 
Muntinlupa, Pasig, and San Fernando (Figure 1). These areas were chosen to represent sep-
tage management systems managed differently—Baliwag: water district; Calamba: no spe-
cific unit; Muntinlupa: Maynilad Water Services Inc. (MWSI); Pasig: Manila Water Com-
pany Inc. (MWCI) [15]; and San Fernando: city office. All the study areas are located in the 
northern group of Philippine islands called Luzon. Other characteristics of the study areas 
are presented in Table 1. 

 
Figure 1. Map of the study areas. 

Table 1. Characteristics of the study areas. 

Characteristics Baliwag Calamba Muntinlupa Pasig San Fernando 
Area (km2) 45.05 149.50 46.07 48.46 105.26 

Number of barangays * 27 54 9 30 59 
Population * 143,565 389,377 459,941 669,773 114,963 

Population density (inhabit-
ants/km2) * 3187 2605 9800 13,821 1100 

Poverty index **  0.1702 0.0828 0.0955 0.0533 0.1460 
* 2010, ** 2000. Philippine Statistics Authority; Barangay is the smallest administrative unit in the Philippines, similar to a 
village [16,17]. 

2.2. Fecal Waste Flow Diagram 
Peal et al. (2014) [14] described two tools that can be used in assessing septage manage-

ment in a city: the Fecal Waste Diagram and the Service Delivery Assessment (SDA) score-
card. These tools are presently used by the World Bank’s Water and Sanitation Program 
(WSP) to compare septage management in cities across developing countries [18]. In this 
study, these tools were modified to increase their assessment efficiency. 

The first tool, Fecal Waste Flow Diagram, was used to visualize the overall flow of fecal 
waste in the study areas. It categorizes fecal wastes into safely managed and unsafely man-
aged. Safely managed fecal wastes are those that have been properly collected, transported, 

Figure 1. Map of the study areas.

Table 1. Characteristics of the study areas.

Characteristics Baliwag Calamba Muntinlupa Pasig San Fernando

Area (km2) 45.05 149.50 46.07 48.46 105.26
Number of barangays * 27 54 9 30 59

Population * 143,565 389,377 459,941 669,773 114,963
Population density (inhabitants/km2) * 3187 2605 9800 13,821 1100

Poverty index ** 0.1702 0.0828 0.0955 0.0533 0.1460

* 2010, ** 2000. Philippine Statistics Authority; Barangay is the smallest administrative unit in the Philippines, similar to a village [16,17].

2.2. Fecal Waste Flow Diagram

Peal et al. (2014) [14] described two tools that can be used in assessing septage
management in a city: the Fecal Waste Diagram and the Service Delivery Assessment
(SDA) scorecard. These tools are presently used by the World Bank’s Water and Sanitation
Program (WSP) to compare septage management in cities across developing countries [18].
In this study, these tools were modified to increase their assessment efficiency.

The first tool, Fecal Waste Flow Diagram, was used to visualize the overall flow
of fecal waste in the study areas. It categorizes fecal wastes into safely managed and
unsafely managed. Safely managed fecal wastes are those that have been properly collected,
transported, and reused or disposed of. This safely managed fecal waste can be represented
by the proportion of the population (a) connected to a central sewerage system, (b) having
septic tanks desludged by a company with a septage treatment facility, and (c) utilizing
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closed pits. Unsafely managed fecal wastes are directly or eventually disposed of to
residential environment, drainage systems, and water bodies. These can be represented
by the proportion of the population (a) having septic tanks desludged by a company
without a septage treatment facility, (b) desludging their septic tanks by themselves, (c)
abandoning their septic tanks when full, (d) utilizing open pits, (e) disposing directly to
drainage canals and rivers, and (f) practicing open defecation. These sets of information
were acquired through a specific department in municipal/city offices, i.e., Sanitation
Department, Water District or sanitation reports produced by the municipal/city offices.
These proportions were then transformed into a diagram, modifying the layout proposed
by Peal et al. (2014) [14]. Fecal waste containment mechanisms were specified into septic
tanks, open and closed pits, pail system, and others according to available information
unlike in Peal’s layout in which all the containment mechanisms were aggregated into a
single “onsite facility” unit.

2.3. Service Delivery Assessment Scorecard

The second tool, SDA scorecard was used to understand why septage management is
working well or is neglected in the study areas. The SDA scorecard analyzes three pillars
for an effective septage management strategy: enabling environment, development of
services, and sustainability of service. These three pillars are further divided into building
blocks. These building blocks are analyzed in each of the stages of the septage management
service chain using a set of questions to become a matrix of scores (Table 2). The questions
for each building block are provided in the supplementary materials (Table S1). For this
study, a question that reflects the population’s willingness to receive and pay for the service
was added in the policy building block to emphasize the importance of service consumers’
attitude towards effective service delivery. Score descriptions were also developed for
each question to standardize the scoring procedure (Supplementary Materials, Table S2). A
score of zero (indicating no progress or poor performance), 0.5 (intermediate performance),
or 1 (indicating good performance) was given for each question except for D1-1, S3-1,
and S3-2. Question D1-1 required the percentage of annual budget spent for septage
management, S3-1 required the percentage of safely managed septage from the fecal waste
flow diagram, and S3-2 required the percentage of low-income communities served by the
septage management service. The overall score for each building block was then computed
by taking the average of the block’s scores and scaling it from 0 to 3. The rescaling was
accomplished using the formula:

Xnew =
(Xold − A)× (D − C)

(B − A)
+ C

where Xnew = new value, Xold = old value, A = old minimum value (0), B = old maximum
value (1), C = new minimum value (0), and D = new maximum value (3). To highlight
the scores, they were colored red (0–1.00, poor), yellow (1.01–2.00, improving), and green
(2.01–3.00, good). The scores were decided through documents from the service provider
and a series of interviews with the heads of city office departments: Administration, City
Planning and Development Office, Budget Management Office, City Environment and
Natural Resources Office, and Engineering and Infrastructure Development Department.
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Table 2. The Service Delivery Assessment (SDA) scorecard: Pillars, Building Blocks, and Septage Management Service
Chain [14].

Pillars Building Blocks Questions/
Elements

Stages of Septage Management Service Chain *

A B C D E

Enabling Services

Policy E1-1~6 **

Planning E2-1~3

Budget E3-1~2

Developing Services

Expenditure D1-1-1

Equity D2-1~3

Output D3-1~4

Sustaining Services

Maintenance S1-1~2

Expansion S2-1~3

Outcomes S3-1~2

* A: Containment; B: Emptying; C: Transport; D: Treatment; E: Disposal or Reuse. ** One question for service consumers’ attitude was
added in the policy building block.

3. Results and Discussion
3.1. The Five Septage Management Systems

Baliwag. Septage management in the municipality of Baliwag is handled by Baliwag
Water District (BWD). A local septage management ordinance was created in 2009 to desig-
nate BWD to operate and manage the system (following the provisions of the Presidential
Decree 198) [19]. BWD started its desludging service in 2013. The municipality was divided
into five zones, and the desludging cycle was set to five years. BWD targets to finish
one zone per year. HHs pay for the service through a fixed charge of 10% in their water
bills. BWD currently has two 5-m3 vacuum trucks and operates one treatment facility with
30 m3/day capacity. The current utilization of the facility is 70%.

Calamba. The city passed a septage management ordinance in 2009. The ordinance
called for establishing a sewage and septage management system in the city, giving a signif-
icant role to the water district. Unfortunately, due to insufficient funds, the establishment
of the system did not push through [20]. For this reason, people, up to the present, rely on
the service of private desludging companies to desludge clogged septic tanks. The service
costs from around PhP 3000 to PhP 4500 (~USD 63.30–94.95). These companies do not have
treatment facilities and dispose of collected septage into drainage canals or water bodies.
There were several cases when these companies were penalized because they were caught
disposing collected septage into a river or a lake (The Philippine Star, 2013) [21].

Muntinlupa. MWSI manages septage collection, treatment, and disposal in Muntinlupa
City. The city does not have a local ordinance for septage management. MWSI started its
desludging service in the western side of Metropolitan Manila in 2009. The desludging
cycle is every three to five years. HHs pay for the service through a fixed 20% environmental
charge (for desludging and other environment-related costs) in their water bills. MWSI
now has 25 vacuum tankers and two septage treatment facilities with a total capacity of
700 m3/day (MWSS, 2012) [22].

Pasig. MWCI manages the collection, treatment, and disposal of septage in Pasig City.
The city septage management ordinance was passed in 2008. MWCI started its desludging
service in 1997 with a cycle of three to five years. Similar to MWSI, HHs pay for the service
through a 20% environmental charge (for desludging and other environment-related costs)
in their water bills. MWCI currently has 78 vacuum trucks and two septage treatment
facilities with a total capacity of 1400 m3/day (MWSS, 2012) [23].

San Fernando. The city office manages septage management in San Fernando. The
septage management ordinance in the city was passed in 2010. The city also started its
desludging service in 2013 with a cycle of five years. Service consumers pay for the service
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through a fixed amount added to their real property tax, which is paid annually: (1)
Residential buildings: PhP 600.00 (~USD 12.66), (2) Commercial Establishments (excluding
malls): PhP 1000.00 (~USD 21.10), (3) Malls and Institutions: PhP 1500.00 (~USD 31.65),
and (4) Industrial Establishments: PhP 2000.00 (~USD 42.20). The city currently uses one
vacuum truck for desludging and manages a treatment facility with a capacity of 30 m3/day.
According to the City Environment and Natural Resources Office (2015) [24], the facility’s
utilization is 100%.

3.2. Fecal Waste Flow Diagrams

The data obtained from BWD is shown in Table 3, and Baliwag’s fecal waste flow
diagram is presented in Figure 2. The data from BWD contained a percentage of HHs who
have already paid for the service but have not availed it yet (77.21%). It was assumed in
this study that the water district could desludge all the septic tanks of these HHs on time,
eliminating the possibility of them hiring a private siphoning company or abandoning
the tanks. The diagram shows a higher percentage of septage managed safely due to the
high coverage of BWD’s desludging service. A very small proportion (0.03%) of HHs
still opted to avail the service of a private siphoning company in the area. The 2.70% of
unsafely managed septage come from HHs who (a) were not willing to have their septic
tanks desludged, (b) abandoned clogged septic tanks, and (c) used open pits or disposed
septage directly to drainage canals.

Table 3. Data for the Municipality of Baliwag’s Fecal Waste Flow Diagram.

Category Number of HHs Percentage

1. Use septic tank:
- Desludged by Baliwag Water District 6494 20.09
- Desludged by private desludging company 10 0.03
- Still to be desludged 24,960 77.21

- Not willing to avail the service 717 2.22
- Abandoned when clogged 95 0.29

2. Use open pits/dispose directly to drainage canal 52 0.16
Total 32,327

Source: August 2015 Baliwag Water District Sewerage and Sanitation Division [25].

Table 4 presents the data used to make Calamba’s fecal waste flow diagram (Figure 3).
The diagram shows that all the fecal waste is terminally disposed of to the residential
environment/groundwater (45.60%), drainage canals (49.90%), and receiving water bodies
(4.50%). Only 0.20% of the HHs had experienced desludging, and all of them availed the
service of a private siphoning company which was penalized in 2011 for dumping septage
in Laguna Lake. For this reason, it was assumed that the septage from these HHs was
terminally disposed of illegally and not treated effectively. More than forty-five percent
(45.60%) of the HHs abandoned the tanks when they become clogged. Although this
proportion of septage in the abandoned septic tanks can be considered safely managed [14],
it was considered otherwise in this study since there were no reports to prove that septage
effectively decomposes and percolates to the ground in the area.

Muntinlupa’s fecal waste flow diagram (see Supplementary Materials, Figure S1) had
a higher percentage of septage managed safely (90.30%), contributed mainly by the HHs
covered by the desludging service of MWSI. The HHs connected to the central sewerage
system (4.35%) and the HHs using closed pits (0.97%) also contributed to the septage safely
managed. The percentage of HHs using closed pits added to the safely managed septage
as the Philippine Department of Health considers closed pits as sanitary for HHs usually
cover the pits with soil after they have been filled with septage. On the other hand, the
9.70% of unsafely managed septage was from HHs who use other depositories (7.65%), pail
system (1.16%), and open pits (0.30%) and those who practice open defecation (0.59%).



Eng 2021, 2 18
Eng 2021, 2, FOR PEER REVIEW 7 
 

 

 
Figure 2. The fecal waste flow diagram of Baliwag. 

Table 4. Data for Calamba City’s Fecal Waste Flow Diagram. 

Category Number of HHs Percentage 
1. Use septic tank:   

- Desludged by Malabanan Siphoning Services 15 0.20 
- Abandoned when clogged 3417 45.60 

2. Dispose straight to drainage canals 3732 49.90 
3. Dispose straight to rivers 324 4.30 

Total  7489  
Source: 2011 City Environment and Natural Resources Office records for Manila Bay Clean-Up, 
Rehabilitation and Preservation Project [26]. 

Muntinlupa’s fecal waste flow diagram (see Supplementary Materials, Figure S1) had 
a higher percentage of septage managed safely (90.30%), contributed mainly by the HHs 
covered by the desludging service of MWSI. The HHs connected to the central sewerage 
system (4.35%) and the HHs using closed pits (0.97%) also contributed to the septage 
safely managed. The percentage of HHs using closed pits added to the safely managed 
septage as the Philippine Department of Health considers closed pits as sanitary for HHs 
usually cover the pits with soil after they have been filled with septage. On the other hand, 
the 9.70% of unsafely managed septage was from HHs who use other depositories (7.65%), 
pail system (1.16%), and open pits (0.30%) and those who practice open defecation 
(0.59%). 

Figure 2. The fecal waste flow diagram of Baliwag.

Table 4. Data for Calamba City’s Fecal Waste Flow Diagram.

Category Number of HHs Percentage

1. Use septic tank:
- Desludged by Malabanan Siphoning Services 15 0.20
- Abandoned when clogged 3417 45.60

2. Dispose straight to drainage canals 3732 49.90
3. Dispose straight to rivers 324 4.30

Total 7489
Source: 2011 City Environment and Natural Resources Office records for Manila Bay Clean-Up, Rehabilitation
and Preservation Project [26].

Pasig’s fecal waste flow diagram (see Supplementary Materials, Figure S2) had a
higher percentage of the septage managed properly (64.50%) while a part is disposed of to
the residential environment/groundwater, drainage system, and receiving waters (35.50%).
Out of the HHs who have septic tanks, 64.02% availed the desludging service of MWCI
and 18.06% of a private siphoning company that does not provide any information on
how it treats the septage after collection. For this reason, this percentage of septage was
considered illegally dumped and ineffectively treated. The percentage of HHs using closed
pits (0.48%) added to the safely managed septage. The percentage of HHs using open pits
(0.04%), draining straight to rivers/drainages (17.17%), and practicing open defecation
(0.23%) contributed to the inefficiently managed septage. An interview from an officer from
DILG Pasig confirmed that most HHs in the mentioned categories are located at illegal
settlements in the city. Unlike in Baliwag, Muntinlupa, and San Fernando, the proportion
of HHs who are still to receive the desludging service was not included in the diagram
since MWCI did not release desludging statistics in Pasig. The percentage of HHs availing
MWCI’s desludging service and the percentage of HHs opting for the service of a private
siphoning company that were used in the diagram were from a separate survey done in
October and November 2014. Thirty-five (35) HHs were interviewed in Pasig to know if
they have experienced desludging and which company they hired for the service. Out of



Eng 2021, 2 19

the 35 HHs, only 18 have experienced desludging, of which 78% availed the service of
MWCI and 22% of a private siphoning company.
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Table 5 presents the data used to make San Fernando’s fecal waste flow diagram
(Figure 4). Like Baliwag and Muntinlupa, the data from La Union Provincial Health Office
and City Environment and Natural Resources Office contained a proportion of HHs who
have paid for the service but have not received it yet (93.96%). The same assumption was
made for these HHs. The diagram shows a higher percentage of septage safely managed
(99.59%). This percentage is comprised of HHs covered by the desludging service of the
city (96.55%) and the HHs using closed pits (2.69%) and dry toilets (0.41%). The dry (urine
diversion) toilets were constructed in the city through ecological sanitation projects in 2004
and 2007. Fecal waste from these toilets is composted and used as fertilizer by farmers in
the city (CAPS, 2011) [27]. A small percentage of septage in the city is still disposed of in
the residential environment, from HHs practicing open defecation (0.27%) and those using
open pits (0.08%).

Table 5. Data for San Fernando City’s Fecal Waste Flow Diagram.

Category Number of HHs Percentage

1. Use septic tank:
- Desludged by city desludging service 713 2.59
- Still to be desludged 25,862 93.96

2. Use closed pit 741 2.69
3. Use urine diversion toilets provided by city 112 0.41
4. Use open pit 22 0.08
5. Practice open defecation 74 0.27

Total 27,524
Source: 2015 La Union Provincial Health Office sanitation monitoring data and 2015 San Fernando CENRO
sanitation report (Supplementary materials).
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Figure 4. The fecal waste flow diagram of San Fernando.

Comparing the percentage of safely managed septage in the study areas, it can be
generalized that San Fernando is the most successful in preventing pollution in its environ-
ment. It is followed by Baliwag, Muntinlupa, and Pasig. In Calamba, all of the fecal waste
is disposed of to the environment. Due to the lack of data, HHs using closed pits (if there is
such) were not accounted for and represented in Calamba’s diagram. These HHs could
have increased the percentage of fecal waste safely managed.

3.3. Service Delivery Scorecards

Baliwag’s service delivery scorecard is shown in Figure 5. The scorecard had relatively
high scores in the enabling pillar, particularly in the policy block. This is due to the presence
of a septage management ordinance that appoints the BWD as the system’s head. The
ordinance allowed BWD to formulate its policies for setting system targets and mechanisms
for acquiring funds. In the developing pillar, scores were lower in the expenditure block
because BWD is still limited by its financial resources as reflected by the slow rate of the
service expansion. The reuse/disposal stage had a low score because BWD has not yet
developed a means to reuse all the sludge produced in the treatment facility effectively. In
the sustaining pillar, maintenance block, the containment stage had a low score because the
municipal office does not have a program to ensure that HHs in the area are using septic
tanks or they are following the regulations set for septic tank construction. The other stages
in the maintenance block had perfect scores because BWD effectively collects user fees and
monitors system performance through monthly reports. Both expansion and user outcome
blocks had improving scores because BWD has plans of expanding the service coverage,
and the service covers over 80% of the HHs in the area. The user outcome block scores
were a little bit lower because BWD serves only 20% of its low-income communities [25].
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The service delivery scorecard of Calamba is illustrated in Figure 6. It can be seen from
the enabling pillar that the current policies and planning initiatives for septage management
are generally enabling for the success of the service. This is primarily because of the city’s
existing ordinance, which emphasizes the importance of the proper construction and
management of septic tanks, the mandates of the Clean Water Act of 2004, and the water
district and local government’s roles unit in septage management. High scores occurred
in the containment and treatment stages under policy and planning blocks because these
are the focus of the local ordinance. Moreover, an interview with an officer from the
City Planning and Development Office confirmed that the budget for the lot acquisition
for the septage treatment facility is still intact and that the city office is waiting for the
water district’s request to purchase a lot. For the developing pillar, expenditure block,
it was assumed that the access of the HHs to the septage management service reflects
the capital expenditure value. Expenditure block scores were all zeroes because the city
and the water district currently do not have investment plans for septage management
in the city. The equity block had 0.50s because national regulations on environmental
impact assessment, i.e., evaluation of positive and negative impacts of a project, require
stakeholder participation [24]). In the output block, only the containment stage had a score
because the city monitors the number of HHs with septic tanks as directed by the Supreme
Court Decision in 2008. For the same reason, the containment stage under the containment
block in the sustaining pillar had a score.
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Muntinlupa’s scorecard (see Supplementary Materials, Figure S3) only had poor scores
in the containment stage, suggesting mismanagement on the city office’s side. The city
does not have programs and does not allocate budget for monitoring and improving septic
tank use. An interview with a health officer confirmed a confusion on the city office’s
roles and MWSI for septage management: the city does not create and allocate budget for
such programs because officials think it is the responsibility of MWSI. The city now is in
the process of reviewing a proposed local ordinance for septage management that would
transfer this responsibility to MWSI. Perfect scores in the planning and budget blocks
under the enabling pillar and equity block under the developing pillar show MWSI’s
effective schemes for fund flow coordination and programs for local participation and
service provision to the urban poor. Improving scores in the expenditure block under the
developing pillar reflect the insufficient financial capacity of MWSI as demonstrated by a
slow rate of service coverage expansion. Output block did not have perfect scores because
MWSI could desludge only 32,535 septic tanks out of its target of 52,800 in 2013 [28,29].
Maintenance block under the sustaining pillar had perfect scores because operation and
management costs are recovered through user fees in water bills. Another reason is that
MWSI monitors key business performance indicators as part of its concession agreement
with MWSS. Based on these performance indicators, the company could be given penalties
by MWSS. Scores in the expansion block were lower than those in maintenance because
the government does not provide programs or measures to strengthen domestic private
partnership for septage management service provision. User outcome scores were even
lower because the service reaches only around 3% of the low-income communities.

Pasig City’s scorecard (see Supplementary Materials, Figure S4) had the most number
of good (2.01–3.00) scores. Like Muntinlupa, the containment stage of the service is the
city’s responsibility while the rest of the stages are managed by the service provider, MWCI.
In the enabling pillar, policy block, all of the service chain stages had relatively high scores.
The only reason why these scores were lower than the other blocks is that the city does
not have its own septage management ordinance. For the planning and budget blocks, all
the stages had a perfect score. This is because the MWCI has a process for coordinating
septage management investments in the subsector (e.g., domestic or national grants, state
budgets, donor loans, and grants). A number of MWCI’s projects were part of the second
and third Manila Sewerage projects and the fourth Metro Manila Wastewater Management
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project funded through loans from the World Bank. The company continually sets targets
for septage management goals and invests so that the targets could be reached. MWCI also
ensures that their human resources have the full capacity in fulfilling responsibilities for
their septage management goals.

In the developing pillar, almost all of the stages in each block had a perfect value of
3.00. This shows that the MWCI is efficient in allocating funds for its septage management
services, ensuring that the service reaches the whole city, and improving its facilities to
serve all of its consumers. In 2014, the company desludged 48,384 septic tanks out of
its target of 57,159 [30]. The city also makes efforts to ensure HHs and establishments
meet sanitary requirements through its sanitary permit office. The reuse/disposal stage
had a low score since the MWCI has just started looking into opportunities for reusing
sludge. In 2005, the company started studies and experiments using treated septage as a
soil conditioner for sugarcane growth in lahar-laden areas in Pampanga Philippines.

In the sustaining pillar, maintenance block had high scores since MWCI’s opera-
tional and management costs are fully met through user fees and other revenues (based
on MWCI’s Securities and Exchange Commission 17-A Annual Report 2014 [31]). The
company annually prepares financial reports in pursuant to Section 17 of the Securities
Regulation Code and Section 141 of the Corporation Code of the Philippines. Similar
to MWSI [32], MWCI also monitors key business performance indicators as part of their
concession agreement with MWSS and could be given penalties by MWSS. The expan-
sion block scores were a bit lower because the government does not provide training and
programs for implementing policies related to fecal waste containment (e.g., septic tank
construction, use of closed pits, etc.) and reusing sludge. The programs for septage man-
agement training were irregular and were funded mostly by international organizations.
In the user outcomes block, all the value chains had high values because of the high service
coverage of MWCI and a high percentage of low-income communities it serves.

In San Fernando City’s scorecard (see Supplementary Materials, Figure S5), the domi-
nance of good scores in the enabling pillar indicates the city’s effective development and
implementation of its septage management policies and fund flow coordination for the
development of the service. In the developing pillar, improving scores in the expenditure
block reveal that the city is still limited by its financial resources in improving the service
coverage. The equity block also had improving scores because the city does not have its
own procedures for involving stakeholders in septage management decision-making. All
the service details, from choosing the process to use for the treatment, to the payment
system, and location of the facility were decided by the city. In the sustaining pillar, the
absence of city programs to stimulate demand for septage management services and the
lack of government measures to encourage companies to invest into septage management
provision caused the low scores in the expansion block. However, high scores in the user
outcomes block were caused by the high percentage of septage managed efficiently (99.59%)
and service provision to low-income communities.

Comparing the scorecards, it can be generalized that Pasig (0 poor, 12 improving,
and 33 good scores) has the most efficient septage management service, followed by San
Fernando (0 poor, 15 improving, and 30 good scores), Baliwag (1 poor, 16 improving, and
28 good scores), Muntinlupa (6 poor, 19 improving, and 20 good scores), and Calamba
(35 poor, 10 improving, and 0 good scores) [33].

3.4. Safely Managed Fecal Waste and Scorecard Ratings

Table 6 presents the percentage of safely managed fecal wastes in the study areas and
their corresponding average ratings in the three scorecard pillars. It can be noted that
the top two areas with higher safely managed fecal waste, San Fernando and Baliwag,
also had higher enabling pillar scores. This indicates that policies, planning initiatives,
and financial framework might be the more important factors influencing the delivery of
septage management service, especially to HHs utilizing septic tanks. The table also shows
that Muntinlupa had a higher percentage of safely managed fecal waste than Pasig but had
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lower scorecard ratings. The low scorecard ratings were caused by the absence of a septage
management ordinance in the city, resulting in confusion of the responsibilities between
the city office and the service provider, MWSI. Muntinlupa is now making improvements
as the city has recently drafted a local septage management ordinance to resolve the issues.
Based on the scorecard ratings, it can be inferred that MWCI is already efficient in providing
the service; however, the city still had a relatively lower percentage of safely managed fecal
waste. This is because HHs in the city still hire private desludging companies that dispose
of collected septage into nearby water bodies. All the fecal waste in Calamba is unsafely
managed, signifying that the city is stuck in the service development phase although it
already has enabling policies for its establishment.

Table 6. Safely managed fecal waste and average ratings for the three scorecard pillars.

Study Areas Safely Managed Fecal Waste (%) Enabling Developing Sustaining
San Fernando 99.65 2.70 2.17 2.48

Baliwag 97.3 2.56 2.19 2.05
Muntinlupa 90.3 2.21 2.21 1.90

Pasig 64.5 2.43 2.81 2.22
Calamba 0 1.42 0.26 0.04

Eng 2021, 2, FOR PEER REVIEW 13 
 

 

had higher enabling pillar scores. This indicates that policies, planning initiatives, and 
financial framework might be the more important factors influencing the delivery of sep-
tage management service, especially to HHs utilizing septic tanks. The table also shows 
that Muntinlupa had a higher percentage of safely managed fecal waste than Pasig but 
had lower scorecard ratings. The low scorecard ratings were caused by the absence of a 
septage management ordinance in the city, resulting in confusion of the responsibilities 
between the city office and the service provider, MWSI. Muntinlupa is now making im-
provements as the city has recently drafted a local septage management ordinance to re-
solve the issues. Based on the scorecard ratings, it can be inferred that MWCI is already 
efficient in providing the service; however, the city still had a relatively lower percentage 
of safely managed fecal waste. This is because HHs in the city still hire private desludging 
companies that dispose of collected septage into nearby water bodies. All the fecal waste 
in Calamba is unsafely managed, signifying that the city is stuck in the service develop-
ment phase although it already has enabling policies for its establishment. 

Table 6. Safely managed fecal waste and average ratings for the three scorecard pillars. 

Study Areas Safely Managed Fecal 
Waste (%) 

Enabling Developing Sustaining 

San Fernando 99.65 2.70 2.17 2.48 
Baliwag 97.3 2.56 2.19 2.05 

Muntinlupa 90.3 2.21 2.21 1.90 
Pasig 64.5 2.43 2.81 2.22 

Calamba 0 1.42 0.26 0.04 

 

4. Conclusions 
Among the five areas, San Fernando can be considered to have the most efficient 

septage management system as it had the highest percentage of safely managed fecal 
waste (99.65%) and high scores in the scorecards. It might have been an advantage that 
the whole system is being managed by the city itself—from implementing rules for septic 
tank plans to the collection, treatment, and disposal of septage. This completely eliminates 
possible institutional conflicts and makes system monitoring centralized for efficiency. 
Comparing the two cities in Metropolitan Manila (Muntinlupa and Pasig), managed by 
the two concessionaires of MWSS, it can be said that MWCI is more successful than MWSI. 
It is reasonable since MWSI just started its desludging service in 2009 [31]. There might be 
a need for these two concessionaires to align sector targets and interventions to achieve a 
wider coverage of septage management services. Baliwag just needs to continue investing 
in the expansion of the service since it already has a progressing system. On the other 
hand, Calamba City already has enabling policies for the system; thus, it should start driv-
ing investments to the development of the service. 

This study demonstrates that the fecal waste flow diagram and the service delivery 
scorecard can be effective tools to compare septage management in cities/municipalities. 
The two tools are complementary as the scorecard could give insights to why cities have 
a high or low percentage of safely managed fecal waste (based on the enabling and devel-
oping pillar scores). The fecal waste flow diagrams were effective in elucidating the over-
all flow of fecal waste. However, the precision of these diagrams would still depend on 
the available data from the city. Local government units should be encouraged to monitor 
toilet, septic tank, and desludging characteristics of HHs under their jurisdiction. The 
scorecards were also able to point out the strengths and weaknesses of the current septage 
management service delivery in each stage of the service chain. The score descriptions for 
the scorecard should be continually improved for more uniform assessments. More case 
studies could be done to explore the use of other indicators. 

4. Conclusions

Among the five areas, San Fernando can be considered to have the most efficient
septage management system as it had the highest percentage of safely managed fecal
waste (99.65%) and high scores in the scorecards. It might have been an advantage that
the whole system is being managed by the city itself—from implementing rules for septic
tank plans to the collection, treatment, and disposal of septage. This completely eliminates
possible institutional conflicts and makes system monitoring centralized for efficiency.
Comparing the two cities in Metropolitan Manila (Muntinlupa and Pasig), managed by the
two concessionaires of MWSS, it can be said that MWCI is more successful than MWSI. It
is reasonable since MWSI just started its desludging service in 2009 [31]. There might be a
need for these two concessionaires to align sector targets and interventions to achieve a
wider coverage of septage management services. Baliwag just needs to continue investing
in the expansion of the service since it already has a progressing system. On the other hand,
Calamba City already has enabling policies for the system; thus, it should start driving
investments to the development of the service.

This study demonstrates that the fecal waste flow diagram and the service delivery
scorecard can be effective tools to compare septage management in cities/municipalities.
The two tools are complementary as the scorecard could give insights to why cities have a
high or low percentage of safely managed fecal waste (based on the enabling and develop-
ing pillar scores). The fecal waste flow diagrams were effective in elucidating the overall
flow of fecal waste. However, the precision of these diagrams would still depend on the
available data from the city. Local government units should be encouraged to monitor
toilet, septic tank, and desludging characteristics of HHs under their jurisdiction. The
scorecards were also able to point out the strengths and weaknesses of the current septage
management service delivery in each stage of the service chain. The score descriptions for
the scorecard should be continually improved for more uniform assessments. More case
studies could be done to explore the use of other indicators.

Supplementary Materials: The following are available online at https://www.mdpi.com/2673-4
117/2/1/2/s1. Table S1: The modified SDA questions from Peal et al., 2014 [13], Table S2: Score
descriptions for the SDA Scorecard, Table S3: Data for Muntinlupa City’s Fecal Waste Flow Diagram,
Figure S1: The fecal waste flow diagram of Muntinlupa, Table S4: Data for Pasig City’s Fecal Waste
Flow Diagram, Figure S2. The fecal waste flow diagram of Pasig, Figure S3: Service delivery scorecard
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for Muntinlupa City, Figure S4: Service delivery scorecard for Pasig City, Figure S5: Service delivery
scorecard for San Fernando City.
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