Sustainable Sanitation — Project Data Sheet

Constructed Wetland for a peri urban Housing Area

Bayawan City, Negros Oriental Province, Philippines

1 General Data

Type of Project:

Decentralized waste water treatment
plant for domestic wastewater of a resi-
dential area in peri urban setting

Project Period:

Start of planning: 02/2005
Start of construction: 06/2005
Start of operation: 09/2006

Project Scale:
Relocation housing area for
700 households.

Address:
Fishermen’'s Gawad Kalinga Village,
Barangay Villareal, Bayawan City

Planning Institutions:

Office of City Mayor, Bayawan City
Oekotec GmbH, Belzig, Germany
Gerry F. Parco & Marc Mulingbayan,
Philippines

Executing Institutions:
Office of City Mayor, Bayawan City
City Engineering Office

Supporting Agency:
DILG-GTZ Water and Sanitation Pro-
gram

2  Objective of the project

- To protect the health of the local
residents through improved housing
with safe sanitation and wastewater
treatment facilities

- To protect the coastal waters from
domestic waste water pollution

3 Location and general
conditions

Bayawan City is located in the south-
western portion of Negros Island. Its to-
tal land area is about 70,000 hectares
and has a population of about 105,000.
20% of the population live in urbanized
areas which cover 17% of the land area.
Population growth is expected to rise by
2.9% annually.

The project is located in the peri urban
part of Bayawan. Within public infra-
structure development fishermen have
been resettled to the newly founded

August 2008

gtz

barangay Fishermens Gk Village,
Barangay Villareal. Before, the families
lived along the coast in informal settle-
ments without safe water supply and
sanitation facilities. Records from the
City Health Office showed a high inci-
dence of morbidity and mortality arising
from water-borne diseases.

The new 7.4-hectare social housing site
consists of 704 terraced buildings, all
with pour-flush toilets and water con-
nection in the houses. The barangay
also has a day care centre, health cen-
tre, and a multi-purpose hall.

To enhance the livelihood opportunities
of the families recently vegetable pro-
duction using organic farming methods
has been introduced to the Fishermen’s
GK Village.

Figure 1: Relocation housing area
(Source: Bayawan City)

4  Technologies applied

Constructed wetlands are closed natural
systems that recycle waste water using
the biological and chemical processes
of vegetation growing in wetlands. In
Bayawan subsurface flow systems are
applied to minimize the risk of pathogen
exposure and mosquito breeding.

The Houses in the Fishermen’s Village
have pour-flush toilets. Waste water
from the toilets, bathrooms, and kitchen
sinks is partially treated in the septic
tanks to reduce biological pollutants and
the solids content. The overflow from
these tanks is transported through a
sewer system to the main sump for
storage and further removal of solids.

From the main sump, wastewater is
pumped into 4 header tanks and flows
by gravity into the first cell of the

constructed wetland, which is a vertical
soil filter. From here, the wastewater
flows by gravity to the second cell. This
cell is a horizontal soil filter. In these
cells a local variety of reed, also known
as Tambo (Phragmites Karka) had been
planted. The waste water is cleaned by
infiltrating through the soil and the root
zone of the reeds. The effluent from the
second cell is collected in the effluent
sump.

The sludge from the septic tanks will be
treated either in soilfilters or will be co-
fermented in a biogas reactor on the
planned sanitary landfill site. The
treated waste water is reused.

The combination of septic tanks and
constructed wetland was chosen
because the construction of the
relocation area was already on-going
when the City of Bayawan decided to
upgrade the treatment process. The
City looked for an affordable and
reliable treatment technology that could
be easily constructed, operated and
maintained. At the same time the
treated waste water should be clean
enough for different re-use options, i.e.
as water for constrution or irrigation.

The combined vertical and horizontal
soil filter system was applied to ensure
sufficient treatment efficiency, given the
available space for the facility.

Constructed wetland

Figure  2:
(Source: GEOPLAN Cebu)

In the beginning, waste water was used
by the local government for construction
activities, i.e. concrete mixing, to reduce
the cost. Other uses of treated waste
water are irrigation and fire fighting.

Frequent analysis of the treated waste
water showed that it is safe for re-use in
vegetable farming. During dry season,
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the treated waste water is used for the
organic farming project of the Fisher-
men’s GK Village.

Figure 3: Re-use of effluent for
watering in Fishermen'’s Village
(Source: DILG-GTZ Program)

The households learned through infor-
mation campaigns during the implemen-
tation phase of the wetland project as
well as in organic farming trainings
about the benefits of re-using treated
waste water. Using it for irrigating the
vegetable fields was readily accepted.
Further project
components

The constructed wetland project com-
plements other programs of Bayawan
City. These are the Healthy City, Food
Security, Integrated Solid Waste Man-
agement, Character First, and the Or-
ganic Farming programs.

The implementation phase included so-
cial preparation activities for the future
inhabitants of the relocation area. As
part of the relocation project a village
association was set up to organize the
affairs of the new housing area.

City Engineering staff as well as mem-
bers of the village association attended
trainings on operation and maintenance
of the waste water treatment plant.

The planning process was a joint under-
taking of German and Philippine con-
sultants, supporting knowledge ex-
change and introduction of a new tech-
nology option.

The local water service provider ana-
lyzes influents and effluents of the con-
structed wetland regularly. The analysis
includes selected physico-chemical pa-
rameters, i.e. TDS, pH, BOD, Ammonia,
Nitrate and Phosphate content, as well
as microbiological parameters.
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The project experience is contained in a
video documentary that covers the so-
cial as well as the technical aspects of
the project.

5 Project History

Bayawan is the first city in the Philip-
pines that applies the constructed wet-
land technology for the treatment of
domestic waste water.

The concept of sustainable sanitation
was introduced to the Visayas and Min-
danao regions during the 1% Inter-
national Symposium on Low Cost
Technology Options for Water Supply
and Sanitation in September 2004 in
Bohol. This conference was organized
by DILG-GTZ Water and Sanitation
Program and Water and Sanitation Pro-
gram of the World Bank (WSP). Bay-
awan City Mayor attended this sympo-
sium. German and Philippine experts
visited Bayawan City after the sympo-
sium to conduct a rapid assessment.
Two waste water management and
sanitation options were identified: a
constructed wetland for domestic waste
water of a peri-urban resettlement area
and a dry sanitation concept for the
sparsely populated rural areas.

The first joint visit of the international
and local consultants took place in
March 2005. The experts assessed the
location, decided on design parameters
and discussed different technology op-
tions. The detailed design was prepared
by the local consultants and the con-
struction process was agreed with the
City Engineers Office. The local con-
sultants were also responsible for con-
struction supervision.

In April 2005, the partnership between
the City Government of Bayawan and
the GTZ, was formally sealed with a
Memorandum of Agreement providing
technical assistance in the construction
of the waste water treatment facility.

In May 2005, the groundbreaking cere-
mony took place. The construction was
carried out by the City Engineering of-
fice and was completed in August 2006.

Figure 4: Social preparation
of village association
(Source: DILG-GTZ Program)

The international consultant visited Ba-
yawan twice during the construction
phase, in November 2005 and June
2006. The first visit included the selec-
tion of filter material for the soil filters as
well as the assessment of other loca-
tions that were proposed for additional
waste water treatment facilities. A man-
ual for operation and maintenance was
developed together with local consult-
ants and the City Engineering Office.
The second visit took place when the
distribution pipe system was installed in
the vertical soil filter.

The constructed wetland was inaugu-
rated in September 2006 and has been
in operation since then.

A number of measures to improve the
facility have been undertaken since the
operation started. The header tanks
were covered to minimize odor emis-
sions during the filling process. The col-
lection sumps were covered to reduce
algae growth. A large storage tank for
the treated waste water was also con-
structed.

Treatment and re-use options for the
sludge of the septic tanks are part of the
solid waste management program of
Bayawan and are still in the planning
stage.

Preparation of drainage

Figure 5:
system
(Source: DILG-GTZ Program)

6 Costs

The total cost for the construction of the
constructed wetland was about P10 mil-
lion, including consultancy fees and la-
bor cost. The facility was financed by
the city administration through a loan.

The cost for operation and maintenance
are estimated at P80,000 per year. This
figure does not include the cost for elec-
tricity because it has not been recorded
yet.
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7  Operation and
Maintenance

Operation and maintenance are carried
out by employees of the City and in-
clude:

Field Operations

- Pumping and distribution; wastewater
feeding schedule; recirculation
(The filing and emptying of the
header tanks is done manually)

- Management of treated effluent
- Management of plants/vegetation

- Site security and record keeping of
daily activities

Engineering and Maintenance

- Inspection and repair of electrical
lines, pumps, and other equipment

- Regular inspection and clearing of
piping system

- Regular inspection and cleaning of
wastewater pretreatment collection
system

- Emergency engineering work

Water Quality Monitoring

- Effluent Sampling and Analysis

- Operation of database on water
quality analysis and submission of
findings and recommendations to the
Project Coordinator for appropriate
action.

Figure 5: Distribution of waste water on
vertical soil filter
(Source: DILG-GTZ Program)

8 Design information and
technical specifications

The relocation village and the con-
structed wetland are located close to
the seashore. During the rainy season,
the groundwater level reaches ground
level.Therefore, the wetland cells were
built of concrete and hollow block. The
entire treatment facility covers approxi-
mate 3,000 m2.
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The constructed wetland is designed for
50 litres wastewater per person/day with
a BOD (organic pollution parameter)
concentration of 300 mg/l.

Based on these design parameters the
area of the vertical soil filter (cell 1) was
calculated with 1800 m? and the hori-
zontal soil filter with 880 m?. Cell 1 is
about 48 x 36 m and cell 2 is 33 x 27 m.
Both cells have a drainage pipe system
at the bottom and are filled with a drain-
age layer, separation layer and filter
layer.

The distribution system for the waste-
water is composed of 4 concrete header
tanks and a system of perforated HDPE
Pipes. The system is operated manu-
ally, i.e. switching the pump on and off
and emptying the header tanks into the
distribution system. The header tanks
are filled 2-3 times a day.

9 Practical experience and
lessons learned,
comments

The constructed wetland is an easy to
build and operate technology option.

The vertical soil filter in combination
with the horizontal soil filter achieves
good treatment results. The effluent
quality complies with the standards for
irrigation water.

The cost of labor force is comparably
cheap which made it possible to opt for
a manually controlled filling of the distri-
bution system. This option saved im-
plementation cost for a bigger pump
and reduces the operating costs for
electricity.

Regular monitoring of the treated waste
water ensures that it is of acceptable
quality when re-used.

The combination of an international-
local consultant team facilitated an in-
tensive knowledge exchange and the
introduction of the vertical soil filter as a
new technology option in the Philip-
pines.

The inventiveness of the City Engineer-
ing staff and the responsiveness of the
consultants made it possible to continu-
ously adjust the design to suit local
conditions.

Bayawan City plans to build additional
constructed wetlands in strategic areas
of the city, starting with a waste water
treatment facility for the District Hospi-
tal.

Figure 7: Flow directions of cells 1 & 2 (Source: CEO Bayawan)
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10 Available documents and
references

DILG-GTZ Water and Sanitation Pro-
gram, 1% International symposium on
low cost technology options for water
supply and sanitation, September 2004.

Dr. Joachim Niklas, Oekotec GmbH,
1 short- term expert report; Implemen-
tation of a soil filter treatment plant for
water reuse in Bayawan, Negros Orien-
tal, March 2005.

Dr. Joachim Niklas, Oekotec GmbH,
Second short-term expert report: Im-
plementation of a soil filter treatment
plant for water reuse in Bayawan, Ori-
ental Negros (Status report of the site
supervision in November 2005), De-
cember 2005.

Dr. Joachim Niklas, Oekotec GmbH,
Proposal for an Operation and Main-
tence Manual, December 2005.

Dr. Joachim Niklas, Oekotec GmbH,
Mission Report Ill: Implementation of a
soil filter treatment plant for water reuse
in Bayawan, Negros Oriental, July 2006.

All documents can be requested
through the DILG-GTZ Water and Sani-
tation Program,
www.watsansolid.com.ph

11 Institutions, organisations
and contact persons:

Office of the City Mayor,
City Hall, Bayawan
Philippines

Web: www.bayawancity.gov.ph

DILG-GTZ Water and Sanitation Pro-
gram,

5th Fl. DILG-WSSPMO,

Francisco Gold Condominium I,
EDSA corner Mapagmabhal Street,
POBox 1176 QCPO, Diliman,
Quezon City, Metro Manila
Philippines

E-mail: gtzwater@info.com.ph

Web: www.watsansolid.com.ph

Figure 6 : Flow chart of the treatment system (Source: CEO Bayawan)
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