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1 INTRODUCTION 

1.1 General Problem Definition  
Basic information: 

• M/T Solar 1 sunk off the coast of Guimaras Island 11 August 2006  

• Carrying 2,162,230 Liters of IFO worth P 40 M bound for NPC-WMPC 

• Lat. 10°14.5’ and Long. 122°26’ at 603 meters depth 

• Approximately 13.3 nautical miles south west of Lusaran Point, Nueva Valencia, 
Guimaras. 

 

 
Figure 1: Location of oil spill 

 

• Eighteen (18) crew members were saved, one (1) found dead and one (1) still missing.   

• Owned by Sunshine Maritime Development Corporation 

• Chartered by PETRON corporation 

Volume of the spill: approx. 200,000 liters 

Affected areas: as of October 16, 2006: 

Municipalities in Guimaras = 5 

• Sibunag    (8 barangays.),  

• Nueva Valencia  (11 brgs),  

• San  Lorenzo  (6 brgs),  

• Buenavista   (4 brgs)  
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• Jordan    (7 brgs) 

Affected Families  8,580 families  

Affected individuals    42,109 persons  

Contaminated shoreline 234.84 km 

Contaminated mangroves  1,128 hectares 

 

  
Figure 2: Mangrove areas contaminated by oil spill 

 

Operations performed: 

• Containment Operations -  Containment of floating oil using oil spill boom to facilitate 
its recovery   

• Dispersal Operations - Dispersal of floating oil by means of oil spill dispersant 
application 

• Shoreline Clean-up Operations - Collection and disposal of oil debris and oily water 
mixture that have reached the shoreline by utilizing non-aggressive technique 

 

1.2 Guimaras Island Facts and Figures 
Land Area : 604.6 sq. km (2004) 
No. of  Municipalities: 5 (As of September, 2003) 
No. of  Barangays: 98 (As of September, 2003) 
Total Population: 141,450 (As of May 1, 2000) 
Population Growth Rate: 2.43% (1995-2000) 
Income Class: Fourth 
Consumer Price Index: 120.3 (2004) 
Inflation Rate: 6.4 (2004) 
No. of  Tertiary Schools: 2 (SY 2003-2004) 
No. of  Licensed Hospitals: 1 (2003) 
No. of  Elementary Schools: 
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     Public:   99 (SY 2003-2004) 
     Private:  4 (SY 2003-2004) 
No. of  Secondary Schools: 
     Public :  15 (SY 2003-2004) 
     Private:  3 (SY 2003-2004) 
No. of  Resorts: 25 (2003) 
No. of  Motor Vehicles Registered: 4,612 (2004)  
 

Guimaras is composed of five municipalities: Buenavista, Jordan, Nueva Valencia, San 
Lorenzo, and Sibunag with 96 barangays (54 are coastal). 

About 3,000 marginal fishermen with an average catch of 1-5kg per trip using sustainable 
fishing methods are living at the coast. 

 

1.3 Purpose of the Mission 
This joint expert mission was provided by the European Commission and the Czech Republic at 
the request of the Philippine Government. Two experts were sent to assist in the ongoing clean-
up in Guimaras following the oil spill in August. 

 

The main purpose of activities planned in a framework of the project “Expert Mission On 
Bioremediation in Guimaras Oil Spill in Philippines” was to: 

 

• Find the best way of identification, multiplication and practical application of appropriate 
indigenous bacterial strains in Guimaras. 

• Visit and evaluate possible contaminated localities  for biodegradation 

• Evaluate local technical and personal conditions for the bioremediation technique 
development 

• Carry out laboratory model tests in the Dekonta laboratory (Czech Republic) with 
samples of contaminated soil and water from Guimaras 

• Cooperate with local organizations on other possible issues relating to the bioremediation 
technology 
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2 MISSION TIME SCHEDULE 

 

Date Activity 

11 Sept 2006 European Commission MIC sent a Request for Assistance to Member 
States Competent Authorities 

14 Sept 2006 Dekonta submitted technical proposal for the expert mission 

15 Sept 2006 Technical proposal accepted by the Czech Ministry of the Interior 

10 Oct 2006 The agreement between EC and Petra Zackova signed 

11 Oct 2006 The agreement between Czech Ministry of Interior and Dekonta signed 

15 – 23 Oct 2006 Site investigation performed in Guimaras 

30 Oct 2006 Soil and marine water samples delivered to the Czech Republic 

1 Nov – 4 Dec 
2006 

Laboratory works performed 

5 – 15 Dec 2006 Data evaluation 
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3 SITE INVESTIGATION 

 

1. Initial meeting and welcome dinner, October 16, 2006 – the detailed information 
concerning actual situation on the Guimaras island was gained from the Department of 
Environment and Natural Resources (DENR). 

The presentation was focused on contribution of EMB (local bureau of DENR) to the site 
remediation. Reportedly thousands of inhabitants were evacuated as a result of many 
incompetent decisions and misinterpretations without a real reason. Some of the reasons 
(high concentrations of H2S in the air and high concentrations of petroleum hydrocarbons 
in domestic wells) were questioned later by DENR officials. A lot of successful work was 
done by DENR, EMB, Coastal Guard and Petron. 

 

 
Figure 3: Initial meeting in Iloilo 

 

 

2. Working meeting with local organizations, October 17, 2006 – we had a presentation 
concerning the overview on bioremediation process with consequent discussion on 
bioremediation technology (preparation of bacterial solution, practical design and 
monitoring of bioremediation process, necessary equipment for the process – laboratory 
and technical facilities). 

The following organizations were contacted: 

• UPV – University of the Philippines in the Visayas (laboratory) 

• EMB – Environmental Management Bureau (laboratory) 

• DENR – Department of Environment and Natural Resources 

• NRDC – DENR Natural Resources Development Corporation 

• SEAFDEC – South East Asian Fisheries Development (laboratory) 
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• BFAR – Bureau of Fisheries and Aquatic Resources 

• Office of the Governor, Province of Guimaras 

• (Delegation of the EC to the Philippines, Embassy of the Czech Republic in the 
Philippines) 

 

   
Figure 4: Working meeting in Iloilo 

 

 

3. Visit of the laboratories in Iloilo and surroundings, October 17, 2006 – three 
laboratories of the local organizations were visited:  

South East Asian Fisheries Development Council (SEAFDEC), 

University of the Philippines in the Visayas (UPV) and  

Environmental Management Bureau (EMB). 

 

The purpose of this visit was to find out laboratory potential for bioremediation process 
and get knowledge of isolated indigenous bacterial strain. 

The microbiological laboratory equipment seems to be sufficient for the process of the 
isolation and cultivation. Some minor investments in analytical devices would be 
necessary. However, there is no team in Iloilo and vicinity accredited to perform the 
“bioremediation” task. As we discussed the progress in indigenous bacteria isolation, it is 
now obvious, that it is at beginning, still without real result. But there is an interest from 
the DENR in Manila to establish such a team and to develop bioremediation technology 
in Iloilo (Mr. Edwin Marin, DENR Manila). 

During our visit of UPV we have found out, that a bioremediation project was submitted 
to DENR from UPV. They are waiting for a result. 

According to our new knowledge we focused on contaminated site investigation and 
evaluation.  
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Figure 5: University of the Philippines in the Visayas 

 

  
Figure 6: South East Asian Fisheries Development (laboratory) 

 

4. Guimaras sites investigation October 18 – 20, 2006 – the purpose of the investigation 
of affected sites was to evaluate the current situation and to take samples of contaminated 
material for laboratory model tests of bioremediation. 

We visited eleven affected sites. All affected sites were located in the southern part of the 
Guimaras Island. Many of the sites have been already cleaned up. Some of them were 
undergoing remediation. 

The following sites (barangays) were inspected: 

• Barangay San Roque 

• Binabaywan Island I. 

• Barangay Canhawan 

• Barangay Igdarapdap 

• Barangay Alegria, Sitio Barasan 
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• Barangay Tando 

• Barangay La Paz, Sitio Lusaram 

• Barangay La Paz, Sitio Sumirib 

• Barangay La Paz, Sitio Almansur 

• Barangay Lucmayan, Sitio Duncaan 

• Binabaywan Island II. 

 

5. Sampling 

The representative samples of sea water and sediments for laboratory test were taken on 
the site on October 18 – 19, 2006. There were taken two samples of contaminated sea 
water, on coast of Barangay Tando (W1) and on coast of Barangay Lucmayan (W2), and 
two samples of contaminated sediments on coast of Barangay La Paz - Sitio Lusaram 
(S1) and Barangay Lucmayan (S2). Afterwards all samples were sent by airmail to the 
Czech Republic. The samples were delivered to the Laboratory DEKONTA on October 
30, 2006. 

      
   Figure 7: Sampling at Barangay Tando beach   Figure 8: Sampling at Barangay La Paz  

                 
   Figure 9: Sampling of local conditions                    Figure 10: Sampling at Duncaan 
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4 LABORATORY MODEL TESTS 

4.1 Introduction 
The laboratory biodegradation test of contaminated sea water and sediments by petroleum 
hydrocarbons from oil-affected areas of the Guimaras was carried out in the Laboratory 
DEKONTA in the Czech Republic during November 2006. The representative samples of sea 
water and sediments for laboratory test were taken on the site on October 18 – 19, 2006. There 
were taken two samples of contaminated sea water, and two samples of contaminated sediments. 
The samples were delivered to the Laboratory DEKONTA on October 30, 2006. 

A model biodegradation test simulates real remediation process, which is monitored in two 
intensification steps. Based on the results of the biodegradation test a proposal of the 
biotechnological process in real conditions is made so as we accomplish maximal efficiency of 
contaminant degradation.  

 

4.2 Biodegradation Principle 
Biotechnological methods for remediation of water, soil or sediment contaminated with 
petroleum hydrocarbons (TPH) are based on the ability of certain bacterial strains to utilize TPH 
as a source of carbon and energy for their growth. Contaminants are decomposed by aerobic 
biochemical pathway to less toxic products, in ideal case to carbon dioxide and water. 

TPH are non-polar substances insoluble in water. The applied bacterial strains also produce 
surface-active substances (surfactants) that can erode the boundary layer between the 
hydrophobic crude-oil film and the polar aqueous medium. This enables even ordinary soil 
bacteria (autochthonous bacteria) to get into contact with surface of hydrocarbon molecules, and 
to involve them in the process of decomposition. 

A spontaneous biodegradation process on reclaimed sites is mostly very slow from the following 
reasons: absence of a specific micro-flora able to decompose present hydrocarbons, low 
solubility of present pollutants, inhomogeneous distribution of organic pollutants, deficiency of 
oxygen or specific nutrients. 

To accelerate decontamination process, it is convenient to create ideal conditions for bacteria 
growth - especially the following parameters are usually optimized: temperature, material 
humidity, concentration of oxygen and nutrients in the treated material.  

 

4.3 Arrangement of Model Biodegradation Test 
Model biodegradation test was carried out in order to simulate the real remediation process. 
Model test was monitored in two intensification steps. Intensification of biodegradation process 
consisted in periodical nutrient addition, which enhanced indigenous micro-flora (variant NP) 
and in periodical inoculation of appropriate bacterial preparation (BIOTECH) from DEKONTA 
collection of bacteria (variant APL). Based on the results of concentration of inorganic ions the 
necessary nutrients were added. The oxygen inlet was ensured with the sediment mixing or water 
aeration. All variants and their intensification are summarized in the table below. 
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Table 1: Intensification of material in different variants 

Variant Matrix Nutrient 
Addition  

 (NP fertilizer) 

Humidity and 
Aeration 

Inoculation of 
BIOTECH 

S1 – NP sediment x x  

S1 – APL sediment x x x 

S2 – NP sediment x x  

S2 – APL sediment x x x 

W1 – NP sea water x x  

W1 – APL sea water x x x 

W2 – NP sea water x x  

W2 – APL sea water x x x 

 

The samples of contaminated materials were properly mixed after their delivery to the 
laboratory. Then the representative samples of each matrix from each site were taken for 
entrance chemical and microbiological analyses. Then the samples were divided into two equal 
parts and put into glass bowls in case of sediments or into Erlenmeyer flasks in case of sea water, 
where the biodegradation process run for one month. The temperature was kept on 30 °C. All 
variants were periodically watered and mixed in order to maintain aerobic conditions necessary 
for metabolism of added and natural bacteria strains.  

 

                
Figure 11: Model biodegradation test of sediment S1 and S2 
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Figure 12: Model biodegradation test of sea water W1 and W2 

 

The scope of analyses carried out during the model tests is mentioned below: 

• Chemical analyses: 

- Content of petroleum hydrocarbons (TPH; mg.kg-1) 

- IR determination of molecular weight (dimensionless number) 

• Microbiological analyses: 

- Mesophilic bacteria (CFU.g-1) 

- Psychrophilic bacteria (CFU.g-1) 

• Complementary analyses: 

- Content of mineral nutrients (NO3
-, PO4

3-, NO2
-, NH4

+; mg.kg-1)  

- Determination of pH value (dimensionless number) 

- Determination of conductivity (mS.cm-1). 

 

Concentration of TPH and molecular weight was determined by infrared spectrometer. The 
concentration of mesophilic and psychrophilic bacteria was determined on a standard nutrient 
agar. The content of mineral nutrients (NO3

-, PO4
3-) and pH was carried out by electrochemical 

analysis. The concentration of mineral nutrients (NO2
-, NH4

+) was determined approximately 
with indicating papers.  

 

4.4 Results and Evaluation of Model Biodegradation Tests 
 

4.4.1 Results and Evaluation of Model Biodegradation Tests in Sediments 

The results of chemical analyses in sample S1 are mentioned and shown in table and figures 
below.  

 

 

 

Table 2: Concentration of TPH and molecular weight during biodegradation test in sediment S1 
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S1-NP S1-APL  

Date of analysis TPH (mg.kg-1) molecular weight TPH (mg.kg-1) molecular weight

01/11/06 - input 31200 157 31200 157 

06/11/06 34850 153 26550 150 

11/11/06 37000 152 24000 148 

14/11/06 19000 147 21000 145 

20/11/06 28000 145 26000 145 

24/11/06 24900 148 20000 144 

30/11/06 - output 20000 143 26500 142 

Efficiency of 

degradation (%) 35.9 8.9 15.1 9.6 

 

 

Model test of biodegradation; sample S1 - TPH content
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Figure 13: Model test of biodegradation – TPH content in sample S1 
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Model test of biodegradation; sample S1 - Molecular weight
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Figure 14: Model test of biodegradation – molecular weight in sample S1 

 

The entrance concentration of petroleum hydrocarbons in sample of sediment S1 was 31 200 
mg.kg-1. After one month intensification of indigenous bacteria the concentration of TPH 
decreased to 20 000 mg.kg-1 and the efficiency of pollutant degradation was almost 36 %. The 
decrease of TPH after application of biopreparation was less with the efficiency 15 %.  The 
lower decrease after application of allochthonous bacteria can be explained with longer 
adaptation period of added bacteria.  Concurrently the molecular weight of TPH was monitored. 
The gradual decrease of molecular weight and herewith connected shift to the shorter 
hydrocarbon chains is shown in the figure above for both variants.  

The results of chemical analyses in sample S2 are mentioned and shown in table and figures 
below.  

 

Table 3:  Concentration of TPH and molecular weight during biodegradation test in sediment S2 

S2-NP S2-APL  

Date of analysis TPH (mg.kg-1) molecular weight TPH (mg.kg-1) molecular weight

06/11/06 - input 149500 158 244000 158 

11/11/06 101500 154 96500 158 

14/11/06 83500 156 174000 156 

20/11/06 82500 154 130500 155 

24/11/06 114500 153 157500 153 

30/11/06 - output 118000 150 220000 150 

Efficiency of 

degradation (%) 21.1 5.1 9.8 5.1 
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The initial concentration of TPH in sediment S2 was very high, in case of variant S2-NP it was 
almost 150 000 mg.kg-1, for variant S2-APL it was almost 250 000 mg.kg-1. The disproportion in 
concentrations was caused by non-homogeneity of sediment. The efficiency of degradation after 
intensification of indigenous bacteria was also higher than degradation efficiency after 
application of specific bacteria. Generally the degradation of TPH was lower in sediment S2 than 
in sediment S1 thanks to the really high concentration of contaminant.  

 

Model test of biodegradation; sample S2 - TPH content
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Figure 15: Model test of biodegradation – TPH content in sample S2 

 

 

Model test of biodegradation; sample S2 - Molecular weight
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Figure 16: Model test of biodegradation – molecular weight in sample S2 

 

The results of microbiological and complementary analyses are shown in following tables and 
figures. 

 

 

Table 4: Concentration of nutrients, pH value and conductivity in sediment S1 
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Sample Date of 
analyses 

NO3
-  

(mg.kg-1) 
NO2

- 

(mg.kg-1) 
NH4

+  
(mg.kg-1) 

PO4
3- 

(mg.kg-1) pH conductivity 
(mS/m) 

01/11 176 1 0.69 0.0 8.37 589 

06/11 402 5 47.3 0.7 7.87 901 

10/11 414 7 9.48 0.5 7.99 650 

14/11 255 5 14.0 0.3 7.56 79.9 

20/11 238 3 9.39 0.0 7.35 96.9 

24/11 253 3 6.16 0.3 7.28 745 

S1-NP 

30/11 138 1 7.32 0.3 6.90 680 

01/11 176 1 0.69 0.0 8.37 589 

06/11 336 5 30.6 0.0 7.78 779 

10/11 301 5 5.66 0.0 7.86 574 

14/11 254 5 7.10 0.2 7.42 65.8 

20/11 250 1 14.2 0.0 7.83 93.6 

24/11 303 5 12.6 0.2 7.49 677 

S1-APL 

30/11 102 1 4.34 0.2 7.21 456 
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sample S1
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Figure 17: Concentration of mesophilic and psychrophilic bacteria in sample S1 
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Table 5: Concentration of nutrients, pH value and conductivity in sediment S2 

Sample Date of 
analyses 

NO3
-  

(mg.kg-1) 
NO2

- 

(mg.kg-1) 
NH4

+  
(mg.kg-1) 

PO4
3- 

(mg.kg-1) pH conductivity 
(mS/m) 

01/11 371 1 0.39 1.0 8.62 106 

06/11 352 5 42.1 1.0 7.85 195 

10/11 363 3 13.6 0.1 7.99 118 

14/11 443 3 13.2 0.2 7.39 179 

20/11 418 1 10.1 0.0 7.34 229 

24/11 534 3 28.1 0.3 7.57 178 

S2-NP 

30/11 416 1 14.0 0.0 7.08 244 

01/11 371 1 0.39 1.0 8.62 106 

06/11 387 5 61.8 0.0 8.03 177 

10/11 352 1 16.9 0.0 7.71 130 

14/11 525 0 22.2 0.2 7.84 213 

20/11 519 0 20.8 0.0 7.33 291 

24/11 526 3 11.7 0.1 7.56 174 

S2-APL 

30/11 302 1 9.60 0.0 7.22 188 

 

Concentration of mesophilic and psychrophilic bacteria; 
sample S2
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Figure 18: Concentration of mesophilic and psychrophilic bacteria in sample S2 

 

The concentrations of ions and conductivity were monitored to give the information about 
sufficiency or lack of nutrients, which are necessary for biodegradation of contaminants. Based 
on the results the fertilizer NP was added in needed variant. The pH values were during model 
tests in optimal range for biodegradation, i.e. 6 - 8.5.  
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The concentrations of indigenous bacteria in both sediments were very high. The content of 
mesophilic and also psychrophilic bacteria in sediment S1 was on order of 106 CFU.g-1 and 107 
CFU.g-1 in sediment S2. 

 

4.4.2 Results and Evaluation of Model Biodegradation Tests in Sea Water 

The results of chemical analyses in both samples of sea water, W1 and W2 are mentioned and 
shown in table and figures below.  

 

Table 6: Concentration of TPH during biodegradation test in sea water W1 and W2 

TPH (mg.l-1)  

Date of analysis W1-NP W1-APL W2-NP W2-APL 

06/11/06 - input 9.39 29.59 20.66 43.49 

11/11/06 8.08 5.04 7.65 7.39 

14/11/06 2.66 1.86 3.54 3.40 

20/11/06 4.21 4.43 5.16 4.85 

24/11/06 2.93 1.45 15.43 6.23 

30/11/06 - output 3.01 2.54 7.25 4.78 

Efficiency of 

degradation (%) 67.9 91.4 64.9 89.0 

 

Model test of biodegradation; sample W1 - TPH content
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Figure 19: Model test of biodegradation – TPH content in sample W1 

The initial concentration of petroleum hydrocarbons in sea water was also quite different. This 
difference was done with the limited solubility of non-polar petroleum hydrocarbons and colloid 
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formation. Anyway the high biodegradation of present contaminant was found. The degradation 
efficiency of indigenous bacteria after one month was more than 60 % in both samples. The 
degradation efficiency of added biopreparation was higher in the case of water cleaning-up, i.e. 
about 90 % in both samples. 

 

Model test of biodegradation; sample W2 - TPH content
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Figure 20: Model test of biodegradation – TPH content in sample W2 

 

The results of microbiological and complementary analyses of sea water samples W1 and W2 
are shown in tables and figures below. 
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Figure 21: Concentration of mesophilic and psychrophilic bacteria in sample W1 
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Concentration of mesophilic and psychrophilic bacteria; 
sample W2-NP
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Figure 22: Concentration of mesophilic and psychrophilic bacteria in sample W2 

 

Table 7: Concentration of nutrients, pH value and conductivity in sea water W1 

Sample Date of 
analyses 

NO3
-  

(mg.l-1) 
NO2

- 

(mg.l-1) 
NH4

+  
(mg.l-1) 

PO4
3- 

(mg.l-1) pH conductivity 
(mS/m) 

01/11 122 1 2.66 0.0 8.15 469 

06/11 1225 3 130 1.5 7.59 511 

10/11 2824 10 135 5.0 7.67 506 

14/11 2228 5 131 6.0 7.39 504 

20/11 2035 3 127 5.0 5.85 511 

24/11 1315 3 112 3.0 5.78 519 

W1-NP 

30/11 1161 20 115 5.0 5.72 530 

01/11 122 1 2.66 0.0 8.15 469 

06/11 1217 3 152 2.5 7.73 506 

10/11 2658 10 157 3.0 7.98 500 

14/11 2346 5 157 6.0 7.98 509 

20/11 2112 3 156 5.0 6.99 522 

24/11 1353 3 134 5.0 6.29 526 

W1-APL 

30/11 1113 20 137 5.0 5.86 545 

 

 

 

 

Table 8: Concentration of nutrients, pH value and conductivity in sea water W2 
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Sample Date of 
analyses 

NO3
-  

(mg.l-1) 
NO2

- 

(mg.l-1) 
NH4

+  
(mg.l-1) 

PO4
3- 

(mg.l-1) pH conductivity 
(mS/m) 

01/11 958 1 2.74 0.0 8.39 512 

06/11 1351 20 156 3.0 7.62 550 

10/11 2858 20 168 10 7.87 549 

14/11 2064 10 162 10 7.83 550 

20/11 1864 8 154 3.0 6.86 558 

24/11 1317 5 125 3.0 7.02 568 

W2-NP 

30/11 1075 20 119 5.0 6.99 572 

01/11 958 1 2.74 0.0 8.39 512 

06/11 1193 20 144 3.0 7.89 544 

10/11 2421 20 140 10 8.18 578 

14/11 1988 10 140 10 8.10 552 

20/11 1625 8 141 3.0 7.90 551 

24/11 1278 5 124 2.5 7.58 575 

W2-APL 

30/11 961 20 118 5.0 7.05 577 

 

The concentrations of ions and conductivity were also monitored to give the information about 
sufficiency or lack of nutrients, which are necessary for biodegradation of contaminants. Based 
on the results the fertilizer NP was added in needed variant. The pH values ranges during model 
tests from 5.7 to 8.4, which is still satisfactory environment for biodegradation process. 

The concentrations of indigenous bacteria in both water samples were on order 105 CFU.ml-1.  
After the initial intensification (addition of nutrients, aeration, addition of allochthonous 
bacteria) the concentration of mesophilic and psychrophilic bacteria was more then 108 CFU.ml-

1. Then the concentration of bacteria had the decreasing curve. 

 

 

5 THE ISOLATION OF INDIGENOUS BACTERIA 
 

The isolation of indigenous bacterial strains with oil-biodegradation potential from samples of 
sea water and sediment from Guimaras was carried out in the Laboratory of DEKONTA. We 
have isolated six bacterial strains marked F1–F6. The strains F1-F3 were isolated from sea water, 
the other strains F4-F6 from sediments. The bacterial strains were isolated on nutrient agar with 
the oil addition (at 30 °C for 48 h under aerobic condition). The isolation was done in three steps 
to ensure the purity of each strain.  

After the isolation the test of oil-biodegradability was done as follows: 

All bacterial strains were separately cultivated on solid agar medium with the oil as the only 
source of carbon at 30 °C for 96 h. After four days the Petri dishes with grown colonies were 
evaluated. The strain F1 showed the highest growth activity. The strains F3, F5 and F6 showed 
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quite good growth activity and the growth activity of bacterial strains F2 and F4 was very low. 
Based on these results we have chosen four bacterial strains, F1, F3, F5 and F6, for other 
laboratory tests, which should confirm the biodegradability of these strains. If the oil-
biodegradation ability is proven we will identified these four strains. The identification of 
bacterial strains is necessary for the safe application to the environment. The identification and 
tests of non-toxicity of the bacterial cultures must be accomplished before their usage in the 
environment. 

 

 

6 CONCLUSIONS  

6.1 Site Investigation 
Laboratory equipment for biodegradation process (microbiological facilities, analytical devices 
for determination of chemical analyses) was considered to be mostly sufficient. The isolation 
process of indigenous oil-degrading bacterial strain is at the beginning phase. The laboratory of 
SEAFDEC is responsible for isolation of bacterial strain (namely Ms. Gilda Lio-Po). They are 
isolating the bacteria strain from the contaminated water. They had no applicable bacterial strain 
at this moment. 

Reportedly many companies offered their bacterial preparation, or enzymes to treat the 
contaminated shore. Local authorities however have denied attempts to introduce any 
allochthonous organisms. This is considered to be potentially harmful for the local ecosystem. 
Therefore our assistance was appreciated as it is scoped on the indigenous bacterial strains. 

Many of the visited sites have been already cleaned up. However some areas are still affected 
(mangroves and salt marshes) mainly by asphalt and tar fractions. Some places of the Duncaan 
site are considered to be still heavily contaminated by crude oil. According to preliminary 
evaluation, some parts of sedimentary coast and contaminated waste could be treated by means 
of bioremediation. Pilot tests should be performed to prove this possibility. 

The contaminated waste is shipped to Mindanao Island to Holcim facility for treatment. One of 
the barges has already sunk with the collected contaminated debris. 

 

6.2 Biodegradation Model Test 
After one month intensification of indigenous bacteria the concentration of TPH in sediment S1 
decreased from 31 200 to 20 000 mg.kg-1 and the efficiency of pollutant degradation was almost 
36 %. The decrease of TPH in sediment S1 after application of biopreparation was less with the 
efficiency 15 %. The efficiency of TPH degradation in sediment S2 after intensification of 
indigenous bacteria was also higher than degradation efficiency after application of specific 
bacteria. Generally the degradation of TPH was lower in sediment S2 than in sediment S1 thanks 
to the really high concentration of contaminant (more than 150 000 mg.kg-1).  

The high biodegradation of present contaminant was found in both sea water samples. The 
degradation efficiency of indigenous bacteria after one month was more than 60 % in both 
samples. The degradation efficiency of added biopreparation was higher in the case of water 
cleaning-up, i.e. about 90 % in both samples of sea water. 

The biodegradation model test has confirmed biodegradation technology as appropriate method 
for TPH removing for sediments and also sea waters. 
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The autochthonous micro-flora in sediments and sea waters has the biodegradation potential and 
can be used for degradation of petroleum hydrocarbons.  

The intensification process (nutrient addition, humidity, aeration) has strong excitant effect on 
indigenous bacteria. 

 

 

7 RECOMMENDATIONS 

• To establish a joint working team (Dekonta and local partner) on bioremediation 
technology in the Philippines using isolated strains of indigenous bacteria; 

• To design and build a movable bioremediation technology (containerized 
microbiological laboratory and bioreactors); 

• To perform site pilot tests in Guimaras; 

• To implement bioremediation technology into the contingency plan of the Republic of 
the Philippines. 
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