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ABSTRACT
This mixed method study aimed to assess the physical, chemical and microbiological properties of the Mamala River of Limay, Bataan. Twenty-two respondents were selected using criteria sampling technique. The physical properties of the river in terms of color, temperature, turbidity and odor, chemical properties like pH, Total Dissolved Solids (TDS), Total Suspended Solids (TSS), Biological Oxygen Demand (BOD) and sediments like lead, chromium and cadmium and microbiological property in terms of E.coli were evaluated. Unstructured interview was conducted to determine the past and present condition of the river. The water samples were taken from 3 water point locations (WPL) which revealed that all WPLs have standard color and temperature. However, WPL 1 has high turbidity and greasy oily odor while WPL 2 and 3 have normal turbidity and no odor. All WPLs have increasing ph and standard DO, BDO and sediment contents. The TDS level of WPL 1 is unacceptable while it exceeded the maximum TSS value. WPLs 2 and 3 have TDS and TSS value which are within the standard limit and has no E.coli. Also, it has experienced dramatic physical change, decreased in aquatic fauna and increased in number of family settling around its banks. Activities that enhance socialization and religiosity between and among people were no longer conducted in the river.
It was recommended that strict monitoring on dumping activities of all boats in the river must be imposed. Ecological Solid Waste Management Act of 2000 and Clean Water Act of 2004 must be strictly enforced. Investments to create green corridors or bankside vegetation along the river must be prioritized. Restructuring the river as a tourism resource will boost local economy. Creation of Mamala River Warriors who will be composed of the out-of-school youth must be undertaken to work hand-in-hand with BPSU. 
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INTRODUCTION 
Historically, rivers are important in the old Philippine society since early Filipinos have established maritime and riverine culture which became the sources of their economy. Many of the civilizations that uniquely developed in the rural communities of the country started along riverbanks since most of the people that live therein found environmental, social and economic sustainability in those areas. The development crawls its way to the central plains where people saw the establishment of plants and everywhere became industrial spaces. The uses of the rivers have now changed and are no longer the center of developing civilization but are mainly used for fishing and in worse scenarios, dumping areas of garbage, both toxic and non-toxic. 
The Philippines is endowed with 421 principal river basins that provide various services such as means for mobility and transport of people and goods, hydropower, recreation, and irrigation, among others [1] (Olatayo, 2014). Against this backdrop, however, [2] Naz (2013) noted that the Philippine rivers are now becoming polluted with up to 58% of groundwater contaminated with coliform and nearly 2.2 million metric tons of organic pollution are produced annually by domestic (48%), agricultural (37%), and industrial (15%) sectors. Moreover, [3] Tuddao (2009) also stated that rivers are faced with water-related management challenges which cover a wide range of concerns like pollution of surface water and groundwater as a result of urbanization, industrialization, indiscriminate land use and land development, and governance concerns due to overlapping functions among agencies working on water and water-related projects and programs.
In the province of Bataan, most of the towns are drained by numerous rivers, streams and creeks with very few meanders radiating and sloping from the mountain groups down to the sea draining the whole area very efficiently. However, [4] Baluyot and Reyes-Hina (2012) found out that the coastal environment of Bataan is currently facing environmental and ecological threats that endanger the sustainable livelihood and living condition of the communities in the coastal area. It eventually affects the economic activities that depend on the sea. Likewise, the Bataan Integrated Coastal Management Program (BICMP) which is tri-partite agreement among the Provincial Government of Bataan, the Bataan Coastal Care Foundation, Inc. and the Parnertships in Environmental Management for the Seas of East Asia (PEMSEA) Resource Facility, revealed in their study that the major environmental problems in Bataan as viewed by the various stakeholders are pollution from land-based activities, oil spills and other sea-based sources of pollution, siltation and sedimentation and multiple resource use conflicts and governance.
The research locale of this study, which is the Mamala River, was chosen since it runs through the commercial areas, public market and residential houses that loiter around its banks in Limay, a highly industrialized town and home to oil refinery and coal plants. Mamala River is a Class B river or Recreational Water Class 1 which is used primarily for contact recreation such as bathing, swimming and diving and particularly those designated for tourism purpose. The river flows east from Mt. Limay, parallel to and south of the town and drains at the Manila Bay [5] (Lagmay, 2012). The result of the geohazard assessment conducted by the provincial government of Bataan stated that riverbank erosion was observed in the active river and natural channels traversing the municipality of Limay such as Mamala River and Lamao River. Upon visit to the area, it can be noticed that many households and commercial establishments are draining their lavatories and comfort rooms to the river while some use it as dumping sites of both biodegradable and non-biodegradable wastes. A few years back, the river also suffered major setback when the dumping site of the town was opened one kilometer away from the western side of the river which may have also contributed to its current blackish color and stagnant condition. 
The aforementioned information justifies the need to investigate the physical, microbiological and chemical properties content of the Mamala River of Limay. This will be done in order to determine the current state of the river by looking at the three water point locations in Brgy. Reformista, Brgy. Townsite and Brgy. Wawa. This study is actually the application of the laboratory experiments that involve the properties of water in a Chemistry class. The researcher, who has almost 20 years of experience in teaching the discipline, allowed her students to conduct laboratory class experiments that showed the properties of water and how it reacted with other substances. Students performed the experiment, collected the data, diagramed results, and generated a definition of the physical, biological and chemical properties of water. The principles to be used in the classroom can very well be utilized in a much larger body of water like the Mamala River with application of some chemical equations to determine the pollutants in the properties of its water. This is an example of a life-long learning where simple classroom Chemistry  activities can be applied to study a larger community. 
The coastal environment of Bataan is currently facing environmental and ecological threats that endanger the sustainable livelihood and living condition of the communities and affect the economic activities that depend on the sea. This study aimed to develop from the findings a community extension program along environmental sustainability such as protection and social sustainability like flood protection and recreation. This extension program is actually one of the trifocal mandates of Bataan Peninsula State University alongside instruction and research. Hence, it is necessary that research project like this must result to a data-driven extension program to help the community address the findings of the study. 
Moreover, the general problem of the study is: How may the condition of the Mamala River of Limay serve as the basis for community education and extension program of Bataan Peninsula State University?
Specifically, this study sought answers to the following questions:
1.	What are physical properties of the river in terms of
1.1 color,
1.2 temperature,
1.3 turbidity, and
1.4 odor?
2.	What are the chemical properties of the river in terms of:
2.1 pH, 
2.2 Total Dissolved Solids (TDS), 
2.3 Total Suspended Solids (TSS),
 2.4 Dissolved Oxygen (DO),
2.5 Biological Oxygen Demand (BOD),
2.6 sediments,
2.6.1 lead,
2.6.2 cadmium and
2.6.3 chromium?
3.	What is the micromicrobiological property of the river in terms of Escherichia coli content?
4.	How may the past and present condition of the river be compared in terms of:
4.1 environmental development and
4.2 social significance? 
5.	Based on the findings of the study, what community extension program may be designed for Bataan Peninsula State University pertaining to the environmental and socio-economic sustainability of the Mamala River?
RESEARCH METHODOLOGY 
This study which aims to assess the physical, chemical and microbiological properties of the Mamala River of Limay utilized the mixed method. In this approach, the researcher collected, analysed, and integrated both quantitative and qualitative data in a single study or in a sustained long-term program of inquiry to address their research questions [6] (Creswell, 2013). This mixed methods study addressed the need to design a feasible extension program for the people in the community along the riverbanks. 
For [7] Creswell and Piano (2007), mixed methods research is a research design with philosophical assumptions as well as methods of inquiry. As a methodology, it involves philosophical assumptions that guide the direction of the collection and analysis of data and the mixture of qualitative and quantitative data in a single study or series of studies. Its central premise is that the use of quantitative and qualitative approaches in combination provides a better understanding of research problems that either approach alone.
For this study, a convergent parallel mixed methods design was used. It is a type of design in which qualitative and quantitative data are collected in parallel, analysed separately, and then merged [6] (Creswell, 2013). The quantitative data are the findings on the E. coli content and physical properties of the river in terms of color, temperature, turbidity, odor and sediments like lead, chromium and cadmium and chemical properties of the river in terms of pH, Total Dissolved Solids (TDS), Total Suspended Solids (TSS), Dissolved Oxygen (DO) and Biological Oxygen Demand (BOD). On the other hand, the qualitative data are sourced out from the interview which will explore past and present condition of the river in terms of environmental development and social significance for communities along the riverbanks. The reason for collecting both quantitative and qualitative data is to design and propose a community extension program along environmental and socio-economic sustainability of the Mamala River. 
Moreover, the framework guide the researcher in understanding the relationship of the variables under input, the different mechanisms used in data gathering and analysis under output and the output of the study. 
Figure 1
Paradigm of the Study
[image: ]
Figure 1 presents the paradigm of the study. In this study, the researcher used input (I) - process (P) - output (O) approach. A conceptual framework can guide research by providing a visual representation of theoretical constructs (and variables) of interest.
The first frame presents the input which pertains to the physical properties of the river in terms of color, temperature, turbidity, and odor. It also contains the chemical properties of the river in terms of pH, Total Dissolved Solids (TDS), Total Suspended Solids (TSS), Dissolved Oxygen (DO) and Biological Oxygen Demand (BOD) and sediments like lead, chromium and cadmium. The E. coli content of the river is likewise contained in the first frame, as well as the past and present conditions of the river in terms of environmental development and social significance.
The second frame pertains to the processes which include the water sampling from the Mamala River, conducting laboratory tests, interviewing participants, conducting documentary analysis to determine the environmental and socio-economic sustainability of the river over the years and determine the physical and chemical properties and E. coli content of the river. 
The third frame contains the output of the study which is the proposed community extension program of Bataan Peninsula State University along environmental and socio-economic sustainability. 
The input provided the essential factors that needed to be investigated in order to answer the general and specific problems posted by the present study. The process served as the guiding mechanisms in gathering and analyzing all the data needed to achieve the necessary output of the study which was the proposed community education and extension program along environmental and socio-economic sustainability.

RESEARCH FINDINGS 
For the physical properties of the Mamala River, the following indicators were tested and explored: color, temperature, turbidity and odor. Table 5 presents the physical property of the Mamala River based on the said inidactors.  
Part 1: Physical Properties of the Mamala River
Physical Property of Mamala River 
[image: ]



For the physical property of the river, water point locations 3 and 2 have an apparent color of 10 TCU while water point location 1 has a color of 5 TCU. In terms of temperature, water point location 3 has a temperature of 25oC while water point locations 1 and 2 have a temperature of 26oC. In terms of turbidity, water point location 3 has a turbidity of 2.1, water point location 2 with 5.0 NTU and water point location 1 with 12.0 NTU. In terms of odor, water point locations 3 and 2 have an odorless water while water point location 1 has a greasy oily odor.
Part II: Chemical Properties of the Mamala River 
Chemical Property of Mamala River [image: ]
For the chemical property of the river, water point location 3 has 8.3 pH, water point location 2 with 7.9 pH and water point location 1 with 7.3 pH. In terms of total dissolved solids (TDS), water point location 1 has a TDS of 3000 mg/L, water point location 2 with 445 mg/L TDS and water point location 3 with 50 mg/L TDS.  In terms of total suspended solids (TSS), water point location 1 has 40 mg/L TSS, water point location 2 with 6.0 mg/L TSS and water point location 3 with 5.0 mg/L. In terms of dissolved oxygen (DO), water point location 3 has 8.2 mg/L DO while water point location 2 with 7.4 mg/L DO and water point location 1 with 7.1 mg/L DO. In terms of biological oxygen demand (BOD), water point location 1 has 3 mg/L BOD level, water point location has 2 with 1 mg/L BOD and water point location 3 has < 1 mg/L BOD. All water point locations have a lead content of < 0.05 mg/L. All water point locations have a cadmium level of < 0.003 mg/L. All water point locations have a chromium level of < 0.02 mg/L.
Part III:  Microbiological Property of Mamala River
Table 3
Microbiological Property of Mamala River 
[image: ]
For the microbiological property of the Mamala River, Escherichia coli content was explored using sample water from each water point location. Table 3 presents the biological property of the Mamala River in terms of Escherichia coli content. 
Escherichia coli. It can be deduced from Table 3 that all three water point locations are negative to Escherichia coli content. Escherichia coli or E. coli is a type of fecal coliform bacteria commonly found in the intestines of animals and humans [8] (Blaustein, Pachepsky, Hill, Shelton and Whelan, 2013). The presence of Escherichia coli in water is a strong indication of recent sewage or animal waste contamination which may contain many types of disease-causing organisms. Interestingly, while it is true that households especially in water point location 1 dump their wastes in the river and has a high turbidity level, no presence of E. coli is detected. 
The negative results of the E. coli content in all three water point locations may be due to the fact that the river has a warmer temperature as manifested. [9] As pointed out by Miyanaga, Unno and Tanji (2006), the survival of E. coli exposed to river water was inversely proportional to temperature (5 to 15°C). It means that cooler water temperatures can increase the ability of E. coli to survive in a variety of aquatic conditions. A decrease in water temperature may prolong the ability of E. coli to survive in lake water, and may increase the health risk for aquatic organisms. Hence, E. coli survived for longer periods, mainly because of the decreased effect of U.V. light which is partially adsorbed by the more turbid waters like that of in water point location 
Part IV: Past and Present Condition of the Mamala River in Terms of Environmental Development and Social Significance
For the environmental development, the following themes were developed changes in river’s physical appearance, decline in aquatic fauna and increasing human settlements around the river. On the other hand, for the social significance, two themes - ceasing socialization function and diminishing religious role of the river – were developed. 
Part V: Community Extension Program Designed for Bataan Peninsula State University Pertaining to the Environmental and Socio-Economic Sustainability of the Mamala River
[image: ]The proposed community program by the researcher was based on the quantitative and qualitative findings of the study. It focused along environmental and socio-economic sustainability of Mamala [image: ]River which will draw relationships with the local government unit of Limay, local barangay officials, the out-of-school youth and the local church leaders in the area. Table 8 presents the proposed community extension program along environmental and socio-economic sustainability of Mamala River.
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DISCUSSION
This mixed method study aimed to assess the physical, chemical and microbiological properties of the Mamala River of Limay. Specifically, this study described the physical, chemical and the microbiological properties of the river. Unstructured interview was conducted to determine the past and present condition of the river in terms of environmental development and social significance. 
Based on the data gathered, the following were the salient findings of the study:
On the Physical Properties of the River
For the physical property of the river, water point locations 3 and 2 have an apparent color of 10 TCU while water point location 1 has a color of 5 TCU. In terms of temperature, water point location 3 has a temperature of 25oC while water point locations 1 and 2 have a temperature of 26oC. In terms of turbidity, water point location 3 has a turbidity of 2.1, water point location 2 with 5.0 NTU and water point location 1 with 12.0 NTU. In terms of odor, water point locations 3 and 2 have an odorless water while water point location 1 has a greasy oily odor. 
On the Chemical Properties of the River
For the chemical property of the river, water point location 3 has 8.3 pH, water point location 2 with 7.9 pH and water point location 1 with 7.3 pH. In terms of total dissolved solids (TDS), water point location 1 has a TDS of 3000 mg/L, water point location 2 with 445 mg/L TDS and water point location 3 with 50 mg/L TDS.  In terms of total suspended solids (TSS), water point location 1 has 40 mg/L TSS, water point location 2 with 6.0 mg/L TSS and water point location 3 with 5.0 mg/L. In terms of dissolved oxygen (DO), water point location 3 has 8.2 mg/L DO while water point location 2 with 7.4 mg/L DO and water point location 1 with 7.1 mg/L DO. In terms of biological oxygen demand (BOD), water point location 1 has 3 mg/L BOD level, water point location has 2 with 1 mg/L BOD and water point location 3 has < 1 mg/L BOD. All water point locations have a lead content of < 0.05 mg/L. All water point locations have a cadmium level of < 0.003 mg/L. All water point locations have a chromium level of < 0.02 mg/L.
On the Microbiological Property of the River
All three water point locations are negative to Escherichia coli content.
On the Comparison between the Past and Present Condition of the River
For the environmental development, the following themes were developed changes in river’s physical appearance, decline in aquatic fauna and increasing human settlements around the river. On the other hand, for the social significance, two themes - ceasing socialization function and diminishing religious role of the river – were developed. 
On the Community Extension Program Designed for Bataan Peninsula State University Pertaining to the Environmental and Socio-Economic Sustainability of the Mamala River
A community extension program was proposed for the BPSU which addressed Mamala River’s environmental and socio-economic sustainability. 
CONCLUSION
Based on the findings of the study, the following conclusions were made:
All water point locations have a color and temperature within the standard level. However, water point location 1 has exceeded the maximum limit of turbidity and has a greasy oily odor while water point locations 2 and 3 have a standard turbidity and no odor.
All water point locations have increasing salinity and basicity and have dissolved oxygen (DO), biological oxygen demand (BOD) and sediment contents like lead, cadmium and chromium within the standard level. The total dissolved solid (TDS) level of water point location 1 is unacceptable while it exceeded the maximum total suspended solid (TSS) value. Water point locations 2 and 3 have TDS and TSS value which are within the standard limit. 
The river has no Escherichia coli content. 
The river has experienced dramatic physical change, decrease in aquatic fauna and increase in number of family settling around its banks. Activities that enhance socialization and religiosity between and among people are no longer conducted in the river.

RECOMMENDATIONS
Based on the conclusions of the study, the following recommendations were made:
Strict monitoring on the entry and exit and dumping activities of all fishermen’s boats along Brgy. Wawa must be undertaken to prevent further oil spill to decrease the turbidty of the water in the area. 
Important provisions of Ecological Solid Waste Management Act of 2000 (Republic Act 9003) and Clean Water Act of 2004 (Republic Act 9275) regarding proper waste water disposal and management must be strictly enforced by the concerned local government units especially among households in water point location 1 or around Brgy. Wawa to decrease the total dissolved solid (TDS) and total suspended solid (TSS) in the said area. 
The local government units must invest to create green corridors or bankside vegetation along the Mamala river which will provide the potential to improve fish production in the river. 
Restructuring the river as a tourism resource that will provide spectacular settings, recreation facilities, a means of transport, a sense of heritage and adventure, and links with the environment and natural world must form part of the strategic plan of the Municipality of Limay. In this juncture, the LGU may partner with Bataan Peninsula State University in conducting this activity. 
Creation of Mamala River Warriors who will be composed of the out-of-school youth in close cooperation with the barangay officials must be undertaken to work hand-in-hand with Bataan Peninsula State University in the implementation of the Proposed Community Extension Program Along Environmental and Socio-Economic Sustainability of Mamala River
REFERENCES 
[1]	Olatayo, Ajibare Adefemi. (2014). Assessment of Physico-Chemical Parameters of Waters in Ilaje Local Government Area of Ondo State, Nigeria. International Journal of Fisheries and Aquatic Studies, 1(5): 84-92.
[2] Naz, Antonia Corinthia. (2013). The State of the Philippine Environment: An Update on Chapter 4 of the 1994 Philippine Human Development Report. Philippine Human Development Reports, Issue 10.
[3] Tuddao, Vicente. (2009). Framework planning for basin-level management - the Philippine approach. Center for River Basin Organizations and Management, Solo, Central Java, Indonesia.
[4] Baluyot, Alexander M. and Maria Carmelita Reyes-Hina. (2012). Developing the coastal land and sea use zoning plan: the Bataan experience. Expert Consultation Workshop on Coastal and Marine Spatial Planning Approach: International Experiences. East Asian Seas Congress.
[5] Lagmay, A.M.F. (2012). Disseminating near real-time hazards information and flood maps in the Philippines through Web-GIS. DOST-Project NOAH Open-File Reports, 1: 28-36.
[6] Creswell, J. W., (2013). Designing and conducting mixed methods research (2nd ed.). Thousand Oaks, CA: Sage Publications, Inc. 
[7] Creswell, J.W. and Plano Clark, V.L. (2007). Designing and conducting mixed methods research. Sage, Thousand Oaks, California.
[8] Blaustein, R.A., Y. Pachepsky, R.L. Hill, D.R. Shelton and G. Whelan. (2013). Escherichia coli survival in waters: Temperature dependence. Water Research, 47: 569-578. 
[9] Miyanaga, K., Unno, H., Tanji, Y. (2006). The survival response of Escherichia coli K12 in a natural environment. Applied Microbiology and Biotechnology 72 (2), 386-392.
Arlene A. Zabala
Chemistry at Work at the Mamala River

E-ISSN: 2746-1688, Vol. 6, No. 1, Desember 2023, pp. 79-88      	   https://journals.ubmg.ac.id/index.php/IICDGs
Proceedings of IICSDGs 2023		88


image1.png
Tnput Process Output

Physical Properties of
the River

+ color

+ temperature

+ turbidity

+ odor

Chemical Properties of
the River
o pH Water Sampling from
+ Total Dissolved Mamala River
Solids (TDS)
+ Total Suspended Conducting
Solids (TSS) Laboratory Tests
+ Dissolved Oxygen
(©0) Tnterviewing
+  Biological Oxygen Participants
Demand (BOD) (| ) 1 Environmental and
+ sediments Conducting ‘Socio-Economic
o lead Documentary Analysis Sustainability
* chromium :
+ cadmivm Transcribing
Interviews

Proposed
Community Extension
Program Along

Microbiological . X

Property of the River Making Meaning from
the Transcripts

+ Ecoli

Past and Present

Condition of the River

+ environmental
development

+ social significance
economic use

Related Literature
Related Studies





image2.png
Results of the Analysis

. Water Poiat | Water Poat "
physical | Location1 | Location2 | WArPOMt | giundardized
roperty on o Location 3 dard
Wawa) Townsite | Reformista)
Color(rey) | 2TCHERR | 10TCUGn | 10TCUERR 15TCU
Temperatore 36:C 26 25 ICIC
Tutbidity | 120NTU | _SO0NTU 21NTO SNTU
Odor areasy oily | odoriess odoriess odoriess





image3.png
Results of the Analysis

. Water Point | Water Point | Water Point
Sﬁ‘:”‘!‘:‘ Location] | Location2 | Location3 | Standardized
perty (Brey. (Brgy. (Brgy. Unit
Wawa) | Townsite | Reformista)

Pt 73 79 83 6585
ToulDissolved | s000mel | 445mel | Somgl <300mgL
Total Suspended .

o e 2mgL 60mgL 50mgl 50 mglL
Dissolved
o 7imgl | 74megl 82mgl >50mgl
Biological ,
el 4| 3meL 1mgL <lmgl Smel
Lead <005mgL | <005mgL | <005mel SmgL
Cadmium | <0003 mgL | <0003 mgL | <0.003mgL | 00lmgL
Chromium | <0.02meL | <0.00mgL | <002meL | 005meLl





image4.png
Results of the Analysis

icrobiological | WVater PoInt | Water Point | Water Point
M‘cl:r":l‘,:l“n%‘m Location1 | Location2 | Location3 | Standardized
N (Brey. (Brgy. (Brgy. Unit
Wawa) Townsite | Reformista)
Escherichia coll | _negative negative negative | <1 CFU/100ml





image5.png
o
=4
it |
[ P e
CH = -
et re| EVET
oo | =m0 e
=
cmims s
' Pt





image6.png
Tee following fable is the Proposed Community Extension Program alang
Eavirommental and Socio-Economic Sustainablty of Mamala River. This was concerved
from the study of Zebala (OD1S) when she assessed the physical, chemical and
‘microbiologica propertiesof the Marsala River of Limay. The researchIocale o e study
was the Mamala River of the town of Limay i the province of Bataan. This river was
chosen snce it can be found at the crossroads of busy commercial area and the busting
industrial spacesof th town. For the unstrctured nterview e, the researcher elected 22
respondents who were selcted using crteia sampling technique which s @ selection of
pericipants most commonly used n qualiaiv reseach (Creswel, 2009). It was revealed
hat all water point locations have  color 2nd temperature within the standard leve,
However, water point locaion 1 has exceeded the maximum limit of urbidty and has 3
‘neasy oy odor while water point ocatons 2 and 3 have astandard turbiity and no odor
I ate point locations have ncreasng selinty and basicity and bave issolved oxygen
D0), biologial oxyzen demsand (BOD) and sediment contents ike lead, cadmium and
chrormium vithin the standard level. The tota dissolved solid (TDS) level of water point
Iocaton 1 is unacceptable while it xceeded the maximum tofal suspended solid (TSS)
value, Water pont Iocatons 2 and 3 have TDS and TSS value which are within the standsrd
Iimit,The river has no Excherichia coli conten.Finally, the rivr has experienced dramatic
physical change,decrease in aquatic faura and increase i mumber o famly seflieg around
s banks. Actvities tha enbance sociaization nd rligosty beween and among people
are o longer conducted in e river.

Table 8
‘Proposed Community Extension Program Along Environmental and Socio-
Economic Sustainability of Mamala River

Fdng

e EeEEEE ==
e | ® 2
T T ot
i P
ankop s Eonutasne
llowig jreenmg
opis
T G
Vo at
Oner | coma_racurs
o | come e Sctetannt
papscat | o e | msgemt | Gt M,
i Frig g esertl e IO B
roprt | 1%, | 8 < P S s [T T
o, " | S | 2 elomt mo | e
temperst | trongh o e Bowsabold imowledge o
we | ciocaion | mazeme | Oneay 8 e relevant
o || 22 = el
Republic Solid  waste
Aci2003 Mg
Acofa0





image7.png
ihi

"L

NAY]

T =]
e =
pes— =
= fo— e,
proy =4 ==
= =54
= o
e ot s tih
. i =
s progr ™
Fro
ey e
Sl F=X
F= o &
Dot = ™
Gt =)
amr Dot
o
I
o
gt e
ey g
setzses o
F %
= o e
= <] e
N =
=
S | [ gy
ey | oo | Ooegars | Mem | T
bow o] ok Marala v





image8.png
o i
CONTRGE OF FDUCATION

Proposed Community Extension Program Along Environmental and
Socio-Economic Sustainabiliy of Mamala River

Project Leader Alene A Zabala
Member Faculty Members of the College of Education
Agenda Social and Behavioral Seiences

Institution 'BPSU-Balanga Campus

Duration 12 months

Budgetary Requirement P 179 000.00

Source of Fund BPSUGAA

Project Background and Justification

RATIONALE

‘The Philippines is endowed with 421 principal river basns that provide various
services such 25 means for mobilty and ranspart of people and goods, hydroporver,
secretion, and imicaton, amon ofhers (Olatayo, 2014). Against his backsrop, horwever
Naz (2013) noed thatthe Pilppinerivers are now becoming pollted wath up o 58% of
‘sroundater contaminated with colifora and neatly 2.2 million mefic tons of organic
pollution ar produced anmualy by domestic (48%), agicultual (37%), and. idustial
(15% sectors. Moreover, Tuddag (009 also tated hat iversax faced with wter-related
‘management challenges which cover a wide range of concems lie polluin of surface
ater and groundrwatr 2 & esult of whanizaton, industralizaton, indiscriminate land
use and land development, and govemance concerss due to overlapping functons among.
agencies working on water and water-1elated projects and pograns.

In the province of Batasn, most of the towns are drained by mumerous rivers,
streams and creeks with very few meanders radiating and sloping from the mountan groups.
down t0 the sea draining the whole area very effciently. However, Baluyot and Reyes-
Hina (2012) found out that the coastal enviromment of Bataan is cumently facing
environmental and ecological treats that endanger the sustainzble livelihood and living
condition of the communites in the coastal area. It eventually affects the economic
activitiesthat depend o the sea

‘The project locale of this extension program which is the Mamala River, was
chosen since it uns through the commercial areas, public market and residential houses

3. BATAAN PENINSULA STATE UNIVERSITY

BALANGA CAMPUS
o e
EE




image9.png
f= peve
B =
fei

B

v | e,
)

P
=4

ot P P g
P B





image10.png
that Loter around ifs banks in Limay,  highly industrialized town and home to oil refinery
2nd coal plants. Mamala River is 2 Class B River or Recreafional Water Class 1 which is
used primarily for contact recreation such a5 bathing, swimming and diving and
particularly those designated for toursm purpose. The river flows east from Me. Limay

parallel to and south of the town and drains at the Manila Bay. The result o the geohazard
assessment conducted by the provincial government of Bataan sated tht riverbank erosion
was observed inthe active river and natural channels traversing the municipalty of Limay
such as Mamala River and Lamao River. Upon vsit o the area, it can be noticed that many
Bouseholds and commercial establishments are draining their lavatories and comfortrooms
to the river while some use it as dumping sites of both biodegradable and non-
biodegradable wastes. A few years back, the river also suffered major setback when the
dumping site of the town was opened one kilometer away from the westemn side of the iver
which may have also conributed to ifs current blackish color 2nd stagnant condition.

Tee aforementioned information jusifies he need to Investigate the physical,
‘microbiological and cherical properties content of e Mamala River of Limay. This will
be done in orer o determine the currnt tate of th river b looking a th tce water
poiatlocatons in By Refomaists, By Towusite and Brgy Warwa Ina study conducted
by the researcher i 2017, i was revealed that all vater point locations of Mamala River
have  colr,temperature nd sediment contents ik [ead, cadmium and chromsiun within
the standard level. Howeer, watr point location 1 has exceedd the maximum limit of
trbidit and has @ reasy oily odor e watr point locations 2 and 3 have 2 standard
‘arbidity and mo odor. Also, al wate poin ocatins have ncreasing sy and bascity
and have disslved axyzen (DO) and bologicl oxygen demand (BOD) within te tandard
level The totl disolved solid (TDS) level of watr pointlcation | is wnacceptable while
it exceeded the maximum tota suspended solid (TSS) value, Water pont locations 2 and
3 have TDS and TSS value which are witkin the standard it Finaly,the river has
‘experienced dramatc pysical change, decrease in aquatic fama and ncrease in mumber
of family setling around is banks. Actvites that enkance socilizaion and religiosity
between 2nd among people are o longer conducted inthe river

s such, this community extension program was designed along environmental
sustainabilty such as protection and social sustainability Lke flood protection and
secreation. This extension program is actually one of the trifocal mandates of Bataan
Peninsula State University alongside instruction and research.

PROJECT OBJECTIVES

‘The following shall be the objectives of the proposed study
1. To conductactivities that wil s towards environmental sustainabilty and
social sustainability of the Mamala river
2. To empower the communitis living along the river in caring fo the iver and
s resources
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