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B. TECHNICAL DESCRIPTION
1. RATIONALE

Masbate is considered as one of the richest in terms of mineral resources throughout the country (Masbate Profile 2007). Mining-related activities create jobs and generate revenues, both national and local government.
However, mining affects the environment. Its related disruptions can significantly affect the physical environment in the form of contaminated surface and groundwater, changes in water regimes and water tables and the destruction or loss of habitat for certain species.

At present, there is an existing level III water system 
in Aroroy, Masbate, the source of which is the Bangon about 6 km. south of Poblacion. This system operated and managed by the Aroroy Water District and it has a discharge capacity of 1.5 liters per second and supplies 60 households of barangays Poblacion, Talabaan and Bangon.
There are also 24 other barangays which depend on developed spring, source of which are usually from their own barangays and are funded out of the 20% Barangays Development Fund, the rest of the 14 barangays are dependent either on open dug wells, rain water and deep wells.
Studies showed that contamination had reached already the nearby communities surrounding the mine site. It had been validated using plant and animal samples subjected to chemical analysis
. To check on how far the mining industry effluent had reached the deepest level of the soil, thus, this study will be conducted in order to utilize its results as basis for recommendation in identifying measures, strategies or policies on waste generation and contamination in mining operations as well as regulate issuance of lease contracts to those who had passed the requirements.
2. OBJECTIVES

This study aims to:

1. Identify if there are hazardous chemicals 
from mining industry effluent which infiltrated on the ground water;

2. Determine the degree of contamination of these chemicals to water quality in terms of physical and chemical properties;

3. Identify other factors 
which contribute to the degree of contamination such as location from site and underlying aquifer.

3.  EXPECTED OUTPUT

At the end of the conduct of study, this is expected to provide a list of the hazardous chemicals that come from the mining industry effluent that reach the groundwater and had affected water quality. This can become proper waste management and approval for operation and lease contracts particularly on how to prevent hazardous effect of mining to the environment.

4. SIGNIFICANCE

The results of this study are important not only to the researchers, but also to the following;
 Agricultural Engineering Instructions. The result of the study will contribute the knowledge and current issues and references of the instructors in their teachings.
Agricultural Engineering Students. They will be encouraged to conduct study about environmental issues and concerns and as student, they can educate others about the side effects of irresponsible mining.
People of Masbate.  Masbateño particularly Aroronians will be educated on adverse effects of mining, thus, they will be aware of there safety.

Miners. They will be cautious in the safety      precautions in processing gold.

Local Government Unit of Aroroy. Government officials will be enforced to conduct inventory on both, small scale and large scale mining operations regarding waste disposal, safety precautions during operation, and like. They will also be enforced to require small-scale miners to submit necessary permits and licenses before operation. 
5. REVIEW OF LITERATURE 
This present relevant studies and literature that is necessary in providing direction and guideline for the study.
RELATED LITERATURE

FOREIGN
MALM (1998) cited in his study of mercury intoxication in Brazilian gold mining that amalgamation on has been used for more than 4500 years in mining processes. Mercury has been extensively used in South America by Spanish Colonizers for previous metal recovery. It is estimated that between 1550 and 1880, nearly 200,000 metric tons of mercury was release to the environment.

Drash, Rose-O’Reilly, et.al (2001) stated in her study that in the Philippines, the ore is dug in small-scale mines and ground to a powder by ball-mills. The gold is then extracted by adding liquid mercury (Hg) forming gold-amalgam. To separate the gold from the Hg, in most cases the amalgam is simply heated in the open by blow torches.
LOCAL

Socorro Diokno (2002) stated in his study that Mar copper Mining Corporation accidentally released about 3 million metric tons of mine wastes into the 27 kilometers Boac River and its tributaries. Tests conducted by the DOST and DOH after the accident revealed that the water in the affected areas and tributaries contained copper, zinc phosphates and sulfates that are lethal if taken in large doses. Tests also confirmed the presence of cadmium, lead, mercury, arsenic, and cyanide. Test on blood and urine samples of affected residents revealed the presence of zinc, copper, lead and sulfhemoglobin which reduces the blood cells and oxygen carrying capacity of the circulation system leading to anemia.
RELARED STUDIES
FOREIGN

The Joint UNEP/OCHA Environment Unit fact-finding mission (July 2007) at the informal mining installation at the premises of an abandoned factory located in the village of Khongor Soum, approximately 270 kilometers north of the capital Ulaanbaatar revealed that the related revealed that the related wastewater containing cyanide and mercury was subsequently poured directly to the waste treatment plant which is located in the outskirts of the village which flowed over and created a pond with an estimated surface of approximately 560 square meters. As a result, the drinking water wells and water supplying system were polluted and the ground village was contaminated by mercury since the waste was not covered and spread by the wind. Authorities took samples of soil, tailings, water of the pond of waste water treatment, the drinking water well and water of the supplying system for analysis. The result showed that the sample contained high amounts of mercury and cyanide.  The cyanide concentrations exceeded by the 13 to 65 times the National standard for drinking water and 2.6 to 3700 times higher than the national standards for wastewater.
LOCAL

Williams’s et.al (1995) specifically asserted that mercury loads in some sectors of the Agusan River, where Diwalwal drains into were already considerable and that the water samples from the mining site itself showed higher concentrations than those in the other gold rush areas in the world.
6. CONCEPTUAL AND/ OR THEORETICAL FRAMEWORK OF THE STUDY
                             

[image: image1]The study was conceptualized using a paradigm with

2 important components showing how mining industry affect the study area. Mining industry in Aroroy, Masbate and other mining related activities create jobs and generate revenues but it also produces operational wastes, subjecting the external environment from contamination and degradation. The study will look into the effluents of mining industry specifically identifying the hazardous chemical substances and its level of concentration in the ground water.
Water samples from selected sites will be subjected for chemical analysis to determine its effect in water quality in terms of physical and chemical properties.
The results of analysis will generate new strategies and policies that can be instituted by the EMB in granting lease contracts, review requirements particularly on waste management.
7. METHODOLOGY

RESEARCH SITE (LOCATION)

The Masbate Gold Project and the center of the mining operation are located within the municipality of Aroroy. Three (3) streams drain the project area: the Pajo River on the north, Guinobatan River at the center and the Panique River on the south. All are dendritic streams flowing towards Aroroy Bay. Mangrove and fishponds are found near the coast.
The Pajo River originates from Brgy. Pinanaan and joins the Guinobatan River in Brgy. Bangon.  It has catchments area of around 701 ha.
 The Guinobatan River drains the slopes of conical peak which is southeast of the project site. The river drains and flows northwest through Barangays Capsay, Syndicate, Puro, Bangon and Amoroy. It ultimately discharges at the marshy grounds of Port Barrera. The rivers total catchments area is 4,077 ha.
Rod mills proliferated as a backyard industry. Mini-gold processing plants that use cyanide flourished.
UNIT OF ANALYSIS/ RESPONDENTS OF THE STUDY

The respondents of the study or the unit of analysis will be the residents of 14 barangays
 surrounding the mine site as well As the small scale mining operators. Water samples will be taken from the wells 
of the identified barangays.

RESEARCH DESIGN/ DATA COLLECTION
RESEARCH DESIGN
The experimental design to be used in the study will utilize the T-test which will compare the assessed level of concentration of mercury and cyanide (ppm) in the water samples to the minimum allowable concentration mandated in the Philippine National Standards for Drinking Water (2007) which are 0.001 mg/L and 0.07 mg/L for mercury and cyanide respectively.
II. DATA COLLECTION

MATERIALS. The needed materials and equipment in the conduct of the study are as follows: map of the barangays with mining related activities, plastic bottles (empty bottle of mineral water), thermometer, ice cooler, chemical preservative for cyanide and mercury, and global positioning system device (GPS).
 DATA GATHERING.  For every barangays, three (3) representative wells will be chosen. Using the draw by lot method, three households will be drawn to determine the 3 representative wells needed for the water sampling. Location of the wells must be considered with the use of the GPS device for mapping.

Based on the Philippine National Standards for Drinking Water (2007), the procedures to be done in water sampling for chemical and physical analysis 
are as follows:
a) COLLECTION OF SAMPLES. Collect samples from the wells only after the well has been pumped sufficiently to ensure that the samples represent the quality of ground water that feeds the well after emptying its contents.
b) VOLUME OF SAMPLE. Three (3) liters of samples should suffice for physical and chemical analysis.
c) SAMPLE CONTAINER. Plastic bottles will be used as containers for the water sample with the capacity of 1 liter. The said containers must be properly cleaned to remove extraneous dirt thoroughly rinsed with distilled water and drained before use. Stoppers, caps and plugs should be chosen to resist the attack of material contained in the container. When filling the sample containers, a space roughly equivalent to 1% of the volumetric capacity of the container is available for expansion of the liquid.
More importantly, sample container must be properly labeled and provided       with the following information:
Data and Time of Sampling

Source of Sample

Temperature of Sample

Sampled by (Name of Collector)
d) 
SAMPLE HANDLING AND STORAGE. Collected sample must be cooled or refrigerated and stored at low temperature (4C) for preservation. Also, add chemical preservatives to samples only as specified in specific analytical methods. Shown in Table 1 are the sampling and preservation methods for cyanide and mercury.

TABLE 1. SAMPLING AND PRESERVATION METHODS ACCORDING TO PARAMETERS

	DETERMINATION 


	CONTAINER MATERIAL


	MINIMUM SAMPLE

     (ml)


	MODE OF PRESERVATION


	Holding Time/recommended regulatory



	Cyanide, Total

Mercury 
	P  ,  G

P(A), G (A)


	1000

1000
	Add  NaOH  to Ph>12,

Refrigerate in the dark

Add HNO3 to Ph<2, 4 C refrigerate
	24 h/14d ; 24 h if sulfide present

28 d/ 28 d


e) A map presenting the type of aquifers in Aroroy will be used to determine if the underlying aquifers has an effect to the degree of contamination.
DATA ANALYSIS. After collecting samples from all concerned barangays, it must be delivered to Water Laboratory Testing Institution for the Analysis of the levels of concentration of mercury and cyanide (ppm).

RESEARCH INSTRUMENT 
 The significance of the study will be analyzed with the use of the T-test experimental design which will compare the assessed level of concentration of mercury and cyanide (ppm) to the standard minimum allowable level of concentrations of the said chemicals.
GANTT CHART (MAJOR ACTIVITIES)
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	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	11
	12

	Project Mobilization and    Organization
	
	
	
	
	
	
	
	
	
	
	
	

	Finalization of Research Methods
	
	
	
	
	
	
	
	
	
	
	
	

	Collection of Data
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	Preparation and Submission of Financial Report/Audited Final Report
	
	
	
	
	
	
	
	
	
	
	
	

	Revision of Research Report and Writing Publishable Version
	
	
	
	
	
	
	
	
	
	
	
	

	Submission of Final Research report and Publishable version and Final Audited Financial Report
	
	
	
	
	
	
	
	
	
	
	
	

	8. BUDGETARY REQUIREMENT

CHED GIA

OTHER SOURCE

 TOTAL

   P 185,900.00

____

P 185,900.00
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2. FINANCIAL PLAN 
LINE ITEM BUDGET

FROM JANUARY 2009 TO DECEMBER 2010
IMPLEMENTATION OF THE RESEARCH STUDY ON MINING INDUSTRY EFFLUENTS IN     AROROY, MASBATE: IMPACT ON UNDERGROUND WATER QUALITY
CHED –UP LOS BAÑOS

ZONAL RESEARCH CENTER

MAINTENANCE AND OPERATING EXPENSES










     TOTAL

OTHER SERVICES

                   HONORARIA

                             STUDY LEADER   (P 2,000 X 12 months)


  P 24,000.00

                             STAFF                    (P    500 X 12 months)                                               P   6,000.00

                             MENTOR               (P10, 000 for 12 months)                                           P 10,000.00

                    CONTRACT LABOR 
                             TOPOGRAPHIC MAPPING (Package deal)                                            P 30,000.00

                              WATER PUMP RENTAL for 42 days (500/ day)                                   P 21,000.00









          _________________
          
                SUB-TOTAL  


        

P 91, 000.00
TRAVEL/ TRANSPORTATION EXPENSES (INCLUDING PER DIEM & ACCOMODATION)
TRANSPORTATION OF EQUIPMENT (1,000/ BRGY X 14)

P 14, 000.00
TRANSPORTATION OF RESEARCHER AND AIDE                        
P 14, 000.00

TRANSPORTATION OF SAMPLE LEGASPI BACK & FORTH   
 



(Student with stay)




P 10,000.00
COMMUNICATION 
SUPPLIES AND MATERIALS
126 pcs. HD container






P 12,600.00

Chemical neutralizer






P 10,000.00

14 pcs. Styrofoam






P   2,100.00

Ice








P      300.00
pH meter rental








Labor, 84 MD 150/day





P 12,600.00
Contingencies







P   2,400.00





SUB-TOTAL



   78,000.00
ADMINISTRATIVE COST (10% of Budget)



P 16,900.00
TOTAL



P 185,900.00

C. ATTACHMENTS


1. WORK PLAN (Major activities and milestones/outputs)

	ACTIVITIES
	OUTPUT/DELIVERABLES
	DUE DATE

	PROJECT MOBILIZATION AND ORGANIZATION
1. Establish linkage with Aroroy-LGU/EMB

2. Establish linkage with Local Government Unit.

3. Survey the mine site

4. Establish contact with Regional EMB & DOST for availability of GPS device 

Collection of Data
1. Identify the actual collection site

2. Collection of water samples

3. Analysis of samples

4. Mapping of aquifers in  Aroroy


	List of Mining Operators (small-scale and large scale)

List of barangays with ground water source for drinking

Map of Aroroy

Map showing the mine sites

Approved communication for GPS device use and portable water analysis equipment

Collected water samples

Results of analysis

Map showing the aquifers of Aroroy 
	1st  week of January 

2nd week of January

3rd-4th week of January

3rd week of January

Last week of January

February – June

May – June

February - June 


Top.
Research Title: Mining Industry Effluent in Aroroy, Masbate: Its impact on Groundwater Quality 

Name of AEI: Dr. Emilio B. Espinosa, Sr. Memorial State College of Agriculture and Technology

Period Covered: January – June, 2009 (6 months)

Total Project Cost: P 185,900.00
3.  PROFILE OF THE PROPONENT

· EDUCATION
INSTITUTION 
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     DATE FROM- TO





SPECIALIZATION

UNDERGRADUATE
 Bicol University 

Bachelor of Science
    Biology 
    
1985 – 1989

 College of Arts and Sciences 

 Legazpi City

GRADUATE 
 Southwestern University 
Master of Arts in Teaching
Science 
1994 -1997

 Cebu City
· OTHER RESEARCHES CONDUCTED AND R & D INVOLVEMENT

OTHER RESEARCHES CONDUCTED
1. Survey of Stored Product Insect Pest in Legazpi (NFA Warehouses) and Tabaco Warehouses for Imported rice and Exported Copra Cake
2. Molluscicidal Effects of Nami Tuber Extract (Dioscorea hispida) and Tubang-Bakod Fruit (Jathropa curcas) Extract to Golden Snail (Pomacea sp.)

R & D INVOLVEMENT
Newly Designated Research Director

College Research Council, Member

Former, DEBESMSCAT RACO Coordinator

Former, member of the Research Council for Education, Arts, Sciences and Technology
Action Research Instructor

PUBLICATION

1. DEBESMSCAT Research Journal Contributor – In-house Review

RESEARCH PAPER PRESENTED 

1. Molluscicidal Effects of Nami Tuber Extract and Tubang-Bakod Fruit Extract to Golden Snail.
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Level of Contamination 








WATER QUALITY





Physical properties





Chemical properties








�What kind of participation?


�What is the present status of the mining industry in Masbate?


�Please describe/define


�Not reflected on the review of literature…


�Please add: 1st objective for the survey of present mining industries in Aroroy; 5th objective formulation of policy interventions/waste management/any solution/recommendation derived from your study


�Specify…Hg and CN only based from your methodology


�Be more specific.


�You may want to include this as one of the objectives (5th see comment m5)


�Concentrate on the primary significance of the study which is on the health and safety; environment.


�Include studies referring to Masbate mining industries; historical background of these Masbate mining industries (as well as Bicol Region); …more local sources should be included…. EMB may have a lot of information of water contamination as they are also monitoring water quality of rivers especially those that are near mining operations.


�Provide a map of Aroroy showing the mining sites, rivers, communities,…important landmarks…


�Show Approximate locations using a map


�Type of wells? Manual water pump? Deep well?


�Are you just going to collect once? There should be time intervals in collection (quarterly-every 3 months).  This is to consider fluctuations of contaminants, especially during months with heavy rainfall.


�Please specify these parameters? Hg, CN, pH, Temp, Heavy metals, organic contaminants, TDS,TSS,DO…?


�Sampling depth?


�How about the other parameters? Physico-chemical parameters? Sampling factors? Geographic locations?


�Please consider your sampling intervals.


�You have not included lab expenses for the water analysis.


�Please include the profile of the other proponents.





