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ANNEXES 



INTRODUCTION: 

Fiscal Year 1974-75 has been most propitious to the Philippine 

Atomic Energy Corimiosion. The Commission, by virtue of Presidential 

Decree No. 606, was transferred from the National Science Develop

ment Board to the Office of the President. Ths decree was signed by 

His Excellency President Ferdinand E. Marcos on December 13, 1974 

during tht c' oing ceremonies of the 2nd Atomic Energy Week to be 

implemented immediately and effectively as of 1 July 1974. 

The 3vent unfolded exactly 17 years and six months to the day 
since tha Commission was created as an organic agency of the NSD6 
under R.A, No. 2607, otherwise known as the Science Act of 1958. 
The significance that can be read into this event are myriad but 
rather than stretch the imagination trying to conjure a montage, it 
is sufficient to draw the conclusion -hat the event demonstrated 
the sincerity and speed with which the Government under the New 
Society carries out beneficial change?; and reforms. 

The year found the country accepting the role of atomic energy 

as c source of power as it felt the grinding effects of the world

wide energy crisis. This development led to the increased use of 

atomic energy and the drawing up cf a nuclear power development 

program. As a resuli. of these stepped-up activities the Commission's 

responsibilities were compounded and its function expanded. More 

so when P.D. 606 went into fore?: because the Commission was charged 

with additional functions such as giving grants-in-aid for nuclear 

research and encouraging the exploration for uranium and other 
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nuclear materials, among many others. These were thrust into the 
Commission, however, with the appropriate and attendant recompense. 
Salaries of its employees were upgraded. The transfer took effect 
at the same time that the reorganization of the Commission was 
also being i >. iemented. 

Under the old organizational structure, the Commission had, 
aside from the offices of the Commissioner and the Deputy Commissioner, 
five divisions and the Philippine Atomic Research Center, under which 
were five resecrch and three technical operations and service units. 
As restructured, the Commission now has Offices of two Services and 
five Departments with 24 operating divisions, as follows: 

MANAGEMENT SERVICE: Nuclear Planning and Programming Division, 

Organization and Methods Division, Nuclear 

Information Division ond Budget and 

Finance Division. 

ADMINISTRATIVE SERVICE: Personnel ant. Records Division, Legal 

Division and General Services Division. 

DEPARTMENT OF ENGINEERING SERVICES: Radiation Facilities 

Division, Engineering Shops and Science 

Division, and Special Projects Division. 
DEPARTMENT OF NUCLEAR SERVICES: Irradiation Services Division, 

Analytical Services and Measurements 
Division, and Radii it ion Protection 
Division. 
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ATOMIC RESEARCH CENTER: Agriculture! Research Division, 

Bio-Medical Research Division, 

Health Physics Research Division, 

Chemistry Division, Physics Research 

Division and Mathematical Sciences 

Division. 

NUCLEAR TRAINING DEPARTMENT: Nuclear Training Institute and 

Fellowship Division. 
NUCLEAR kEGULATIONS AND SAFEGUARDS DEPARTMENT: Safeguards 

Standards Division, Regulations and 

Compliance Division and Permits and 

Licenses Division. 

This report reflects accomplishments of the services and 
departments under the new organizational structure, although tne 

new set-up became operational only after President Marcos signed 

P.D. 606. In any case, the Commission's operations on the whole, 

did not suffer during the transition period. It is happily noted 

that the attendanc confusion normally expected of such situations 

did not materialize; instead, a climate of cooperation and 

understandinq has prevailed. 

The transfer to the Office of the President has made it 

necessary for the Commission to reorient and redirect its activities 

so that they would hew closed to its new responsibilities. This 

reorientation and redirection were embodied in a five-year program 

which the Commission drew up and which was readily approved by 
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the Office of the President. The program components consist largely 

of nuclear power development, nuclear services, food production, 

manpower development, preservation of the environment and basic 

science research. Implementation of the progrom will depend mainly 

on continued support. 

During the twelve months that passed, the Commission engaged 
in activities that are tied-up to the national nuclear power 
development pmgi-am and developed a technique for uranium 
prospecting as well as assessing uranium deposits. 

The Commission continued extending technical services to other 
government agencies and firms in the private sector. This 
necessitated the operation of the reactor for 888.82 hours to meet 
demand. Cost of this operation has been estimated at F780r114.00. 
The Commission has also operated the gamma facility for private 
educational institutions. During these operations, a total of 
1,281,75 mCi of different radioisotopes worth F12,045.°5 were 
produced. The bulk of this production were given away to research 
agencies and hospitals. These operations reflect the growing 
popularity of the use of radioisotopes and radiation sources. 
In fact the number of licenses has grown from 94 to 110 and a 
greater number is expected this coming fiscal year. Because of 
this, the Commission has taken steps to meet the increasing demand 
for radioisotopes by modifying the schedule of operation of tho 
reactor, and upgrading energy productjlon as well as tho efficiency 
of the operating personnel through on-the-job training. 
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The Commission has likewise analyzed several samples submitted 
to it by other government agencies and private institutions with 
the use of atonic energy techniques such as neutron activation 
analysis and atomic absorption spectrophotometry. Tho PAEC has 
processed 5,113 film badges for other government agencies and 
private establishments. 

The PAEC Manpower development program during the last fiscal 
yeor again manifested remarkable gains when its overseas training 
program enabled two PAEC employees to finish postgraduate degrees, 
one a Ph.D. in Soil Science and another a H.Sc. in Radiopharmacy. 
This year 14 PAEC personnel and two others from other government 
agencies left for training and observation trips obrood under the 
sponsorship of the IAEA, Colombo, and WHO. The local training 
component of the nuclear manpower development program conducted 
eight courses, one of which was mainly on reactor technology for 
engineers of the National Power Corporation. The Nucleor Training 
Institute reports that it graduated lot) professionals from 82 
different government and private institutions last fiscal year. 

There is an important area of work in the Commission which 
does not usually get the attention it deserves. This is tho 
staff assistance that the Commission receives preparatory to 
making policy decisions on activities it plans to undertake and 
the publicity and promotion which these activities receive after 
firm decisions have been made. The first comes in the form of 
statistics and data gathering, surveys, project evaluations ond 
assessment of resources, while the other concerns publicity ond 
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promotion. The-se management services are invaluable and the 
consequences they bring about are far reaching for the success of 
the atomic energy program. 

During the period under report, the Commission assumed the 
role of a human resources bank from which experts were drawn not 
only by other Government agencies but also foreign organizations 
as well. The National Power Corporation and the Santa Barbara 
project of the Office of the President have both availed of the 
expertise of \'ne Commission scientists and engineers. The 
International Atomic Energy Agency tapped the PAEC Commissioner 
himself for an expert post in Malaysia. 

REPORTS 

Nuclear Power 

The Special Projects Division has developed a technique for 
prospecting and assessing uranium sources. A team from this 
Division has been analyzing core drill samples from holes dug at 
test areas in Paracale, Camarines Norte. The team in the company 
of an IAEA expert conducted on orientotion survey in the Larap-
Paracale area. Water samples from streams and springs in the 
area were gathered and analyzed for uranium content. This 
hydrogeochemical reconnaissance prospecting was undertaken as one 
phase of the work because results could serve as guide for 
eliminating areas with slight or no potential for uranium. 
Intensive investigation using radiometric and geological methods 
can be used after this elimination process. Preliminary work 
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leoding to t.»d establishment of o uranium ore analyzing ond 
assessing laboratory in PAEC has been completed. This project woe 
undertaken with IAEA assistance. 

Regulations governing the construction ond operation of 
nuclear power plants are now being drafted* These include a 
schedule of fees and the allocation of a Nuclear Safety Advisory 
Board. Meetings with consultants of the NPC hove been convened 
to clarify points in the environmental guides of the regulations. 
Collection of regulatory Materials and documents to serve as the 
basis in the preparation of standards, criteria ond guidelines 
which the Commission can enforce for the protection of the 
environment and safety of the public ogoinet the hazards of nuclear 
power. 

The Commission's commitment to the national nuclear power 
development program led to the organization of a new Deportment 
of Nuclear Regulations and Safeguards. A manpower development 
program has been prepared and eight fellowships were obtained for 
Commission employees and three experts fro* UNDP. The Commission 
has also conducted a radioisotope techniques training course 
mainly for engineers of the National Power Corporation and one 
Reactor Technology Course. 

A public information program on nuclear power has also been 
launched and information seminars were conducted by the Commission 
in Bolango, Bo tern. Information activities hod olso been directed 
towards public acceptance of nuclear power* Several slide 
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presentations on nuclear power and a documentary film had been 

produced during the fiscal year. Official publications of the 

Commission carry heavy loads of articles in nuclear power. 

The expert services of Dr. Geoffrey Lawrence, IAEA geo-
physicist and expert on nuclear material prospecting and develop
ment had been utilized. During the period equipment for nuclear 
materials prospecting and development worth $27,000 was received 
by the Commission. 

Nuclear Services 

Radiation Waste Management 

The Commission has a waste treatment program with which a 
project on the determination of the radiological capacity of 
Culiat'Creek, a waterway near the Commission premises, and its 
adjoining tributaries was undertaken. Completed in May 1975 the 
study recommended that a total of 200 millicuries cobalt can be 

safely disposec' into the area; disposal shall be made when a 

minimum of 50 liters per second flow is observed in the creek; 

•succeeding disposals shall be equal to the relation, 200 s 

activity due to decay plus unmet portions of the maximum. 

This project was undertaken with assistance from the IAEA 
under IAEA Research Contract #1225/RB. 

The Commission is evolving as a pilot scale an efficient 

and economical small scale management scheme for low-and 

intermediate-level radioactive wastes and its impact on the 



environment. Comparative studies in different waste processing 
methods or combination of processes most suitable for local waste 
management requirements are being studied, Being compared are 
the decontamination efficiency and economy of the lime-soda, 
ferrocyanide phosphate and ferric hydroxide methods. This 
project is being under a research contract with IAEA numbered 
RC #1220 RB. A paper on this work was presented during the IAEA 
Research Coordination Meeting on Integrated Waste Management 
Systems and their Impact on the Environment held at PAEC 21-24 
October 1974. 

Food and Agriculture 

Food Production 
The Commission's food production program recorded several 

achievements. It developed a tungro-resistant version of the 
Philippine Seed Board recommended PARC 2. Putative mutants have 
been isolated such as the increase in protein content in 1R-20 
high tillering in Azmil, increase in height by an MG 50-10A, an 
extremely desirable mungbean variety, semi-bushiners and photo-
period insensitivity in batao. The mutant of L-114 soybean 
variety was further purified. A breaktrhough in food preservation 

research was obtained when it was found that delay in ripening ot 
green mangoes could be made by using a much lower dose, Fruitfiy 
population dynamic studies is now on its second year, Data 
obtained indicate that a correct dose to sterilize pupae that 
will hatch in two days has been pinpointed. 
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Manpower Development Program 
The Commission's manpower development program 

consists of three parts: 1) overseas training; 2) local 
training; and 3) arrangement for foreign expert services. 
The program is so designed to meet the atomic energy 
research and development which relies heavily on a 
basic resource trained manpower. 

Overseas Training 

During the period under report, the PAEC overseas 
training program accounted for sixteen scientists and 
engineers v.ho were sent abroad on fellowships for 
training and observation. Fourteen of these fellows 
were PAEC personnel while two were employees of the 
Philippine General Hospital. The fellowships were 
provided by the International Atomic Energy Agency, the 
Colombo Plan and the World Health Organization. 

Twelve PAEC fellows finished their training during 
the period under report. Of these twelve, seven were 
on long term fellowship and the other five on short term 
fellowships. Of the seven long term fellowships, two 
wer^ for academic training while five were on-the-job 
training slots. For the academic fellowships, one 
fellow A^s awarded a Ph.D. in Soil Science and the other 
an M.S. in Radiopharmacy. 
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lt should be noted here that the PAEC overseas 

training program has already accounted for 34 8 fellows 
who had undergone academic and on-the-job training in 
various aspects of nuclear energy. This number include 
26 who were able to obtain Ph.D.s, had 47 master of 
science degrees and finished 105 specialized training, 
54 on-the-job-training and 116 short term courses. 

Local Training 

Local training offered by the Commission is being 
implemented by the Nuclear Training Institute which during 
the years since its organizations have given-training to 
many professionals in both government agencies and 
private establishments. 

During the period under report, the NTI offered 
three Radioisotopes Techniques Training Courses, one of 
which was especially designed for the engineers of the 
National Power Corporation and the Reactor Operations 
Department of the PAEC. It also offered the following 
courGes: Praetor Technology Course, Course on the Safe 
Transport of Radioactive Materials, Seminar in Nuclear 
Science for High School Teachers, and Summer Seminar 
in Nuclear Technology for University Faculty. In these 
courses, the NTI trained 150 professionals £iem 82 

different government agencies and private establishments, 
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thus bringing the total number of persons it trained 
to 1755 since the start of the training operations in 
1959. 

Three of the above courses were offered in Baguio 
City in cooperation with the Saint Louis University in 
line with the New Society's policy of bringing the 
government closer to the people. These regional 
courses are aimed to upgrade teacher training in the 
provincial areas and where the chances of teacher 
upgrading is almost nil. 

The NTI has also undertaken a project whereby it 
is negotiating with the UP College of Engineering to 
offer a graduate study in nuclear engineering beginning 
school year 1976-1977. 

Expert Services 

During the period under report the PAEC received 
foreign technical assistance from the IAEA in the form 
of expert services. One of the foreign experts is 
Dr. Geoffrey Lawrence, IAEA geophysicist and expert in 
nuclear material prospecting and development who worked 
with the PAEC and the Bureau of Mines until 31 March 
1975. The other expert was Dr. John R, Prince, IAEA 
expert for the project "Radioisotopes in Medicine" 
who stayed for two months with the Philippine General 
Hospital. 
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Research Projects 

Biomedical Research -

The results of the analysis of 82 blood samples obtained 
from normal man subjects and persons with hypertension, diabetes 
nullitus and myocardial infarct for theii copper, zinc and 
molybdenum content indicate that the mean concentration of 
copper \n the serum of patients with hypertension, old myocardial 
infarct and diabetes nullitus were higher than the mean value of 
copper in the serum of normal subjects. The mean concentration 

of copper in the serum and red blood cells of Filipinos were 

found to be lower than those reported for foreign subjects. These 

differences could be attributed to geographical variation 

resulting from differences in diet and environmental conditions. 

The estimation of exposure doses required the knowledge of the 

elemental composition of the tissues in the body. Persons with 

high concentration of copper in their serum and red blood cells 

could be advised to limit the copper in their diet. Certain 

drugs that favor elimination of excess copper from the body could 

be taken. The information f*om these investigations may add to 

the existing knowledge of the etiology and pathogenesis of certain 

types of cardiovascular disease. 

Chemistry 
Optimum conditions were found for gas chromatographic 

analysis for pesticide determinations. These conditions enabled 
the resolution of pesticides in a standard mixture. A procedure 
for analysis of narrograms per gram concentration of cadmium and 
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lead in fish by pulsed arrodic stripping voltametry on a hanging 
mercury diop electrode was developed. The use of butylamine is 

64 extractant for Cu was found to be superior to the system using 
bengene-butylamine water in the preparation of high specific 
activity radionuclides by the use of hot atom chemistry procedures. 

Physics 

Neutron diffraction studies on (Fer Ga). Q_ were carried out. 

Lattice parameters and basic magnetic ordering of the compound 

were determined.. Determination of crystal axes directions of 

copper and lead monochrometors and rocking curve measurements of 

some of their Bragg reflections were made. Feasibility studies 

for a double-monochromator system for neutron scattering work was 

conducted. Analysis of the preliminary data on the lifetime 

measurements of positronium in copper nitrate solutions are in 

progress. 

Health Physics 
Preliminary results obtained in the bio-assny program showed 

that Po-content in urine samples of smokers is higher than in 
non-smokers. 1-131 was observed to be present in the urine 
samples of radiation workers directly involved in radioisotope 
processing. 

The compilation of the film libraries of white blood cells 

had been completed. These consisted of segmented neutrophils, 

small lympocytes, large lympocytes and monocytes which had been 

stained with solution. A new set of cells library of white cells 

is being prepared wherein one type of white blood cell is photo

graphed per frame. 
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Hollow blocks and concrete are being assessed for the 
possibility of using them for accident dosimetry. 

Dosimetry studies in connection with fish preservation thru 
irradiation was started. 

Sampling stations at various places in the country have been 
established. Samples of grass, soil, sea and fresh water from 
the proposed nuclear power plant site in Bataan hod been processed 
end analyzed for gross radioactivity. 

The uptake of tritium in rice hod been determined in 
connection with the study of the behavior of tritium in various 
ecosystems. Tritium activity in rice leaves showed a half life 
of 13 days. Tritium content, in rice was only a fraction of the 
tritium sprayed on the rice plant. 

Mathematical Sciences Division 

The division has extended assistance in the maintenance, 

calibration and operation of Heuith Physics Research Division 

equipment and the interpretation of data resulting from these 

acti>ities; the spectral analyses cf reactor pool water and sea 

watf r sample-:,,-. the development, generation and application of 

computer programs to various research studies and results. 



- 16 -

Crop Improvement 

7301 Ag. MAINTENANCE OF YIELD POTENTIAL OF WHITE AND YELLOW 
FL; t.T CORN SYNTHETIC VARIETIES THRU POLLEN IRRADIATION 

Time Table: 1973-1979 
The purpose of the study is to determine feasibility of 

inducing variability thru pollen irradiation. The project is 
temporarily stopped due to lock of personnel and unusual rain 
conditions It will be resumed as soon as land preparation is 

7401 Au. INDUCTION AND EVALUATION OF BENEFICIAL MUTATIONS IN' 
ASEXUALLY PROPAGATED CROPS 

Time Table: 1974-1979 

The purpose of the research is to improve the quality of 

tubers and asexual plants and increase their resistance to 

diseases through irradiotion. Continuous observation and selection 

of beneficial mutaticns in sweet potato cassava, pineapple, gabi 

and ubi are going on in PAEC farm laboratories* 

7402 Vj, INDUCTION AND EVALUATION OF BENEFICIAL MUTATIONS IN 
VOLVARIELLA VOLVACEA MUSHROOM 
Time Table: 1974-1979 

The objective of the study is to obtain a high-yielding 
mushroom strain with improved protein quality and quantity. 
Comparative study is underway on the morphological and cultural 
characteristics of the irradiated samples and the control. 
Only 5% of the proposed study has been covered. 
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7002 Ag. CONTROL OF FRUIT FLIES BY THE USE OF STERILE MALE 
TECHNIQUE 
Time Table: 1970-1978 

The research is being done to produce fruitfly-free/exportable 
fruits by sterile male technique and irradiation. The history, 
host range, population fluctuations, diseases and diets of fruit-
flies have been made.\ Phases in progress are on fruiting 
infestation sequence of different hosts, population survey and 
marking experiments using flourescent dyes. 

7202 Ag. EFFECT OF GAMMA IRRADIATION ON THE POWDER POST AND 
OTHER WOOD-BORING BEETLES 
Time Table: 1972-1978 

The study investigates the amount of gamma irradiation doses 
that will control insect Infestation of logs and lumber. Phase 
in progress is the multiplication of insect population. Technical 
problems encountered in mass rearing were due to host specificity 
and parasites. 

7203 Ag. EFFECTS OF GAMMA IRRADIATION ON THE CIGARETTE BEETLE 
LASIODERMA SERRICORNE(E) 

Time Table: 1972-1978 

This is a feasibility study of controlling cigarette beetles 
on cigars and other tobacco for export. After selection of mass-
rearing medium and mass production of subject, a lethal dose of 
gamma irradiation was defined. Preliminary sterility studies were 
done. Phases in progress are confirmation of sterility studies 
and irradiation of cigarette infested with Lotioderma serricorne. 
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7403 Ag. MICRONUTRIENT STUDIES IN CORN 
Time Table: 1974-1979 

Objectives of this study are to determine the fate of 
micronutrients in major soil groups, to correlate the amount of 
micronutrients on different parts of plant to grain yield, to 
determine the effects of fertilizers on the rate of uptake by 
the maize plant and to induce deficiency and toxicity symptoms 
of trace element. After production of radiooctive micronutrients 
were made, preliminary test was started. Corn seeds were planted 
in pots with sterilized sand to which nutrients were added. 

Pest Control 

7001 Ag. DISINFESTATION OF STORED RICE AND CORN GRAINS BY 
GAMMA IRRADIATION 
Time Table: 1970-1976 

This is an investigation on the use of gamma radiation in 
controlling insect pests infesting stored grains and other 
products. Lethal do»as for several species of stored product 
pests were determined. Preliminary bulk irradiation of corn was 
made. Sterility studies on several species of stored product 
pests were also mode. In progress are confirmations of 
preliminary results. 
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Food Preservation 

7005 Ag. THE EFFECT OF GAMMA IRRADIATION ON THE ORGANOLEPTIC 
AND PHYSICO-CHEMICAL PROPERTIES OF COMMERCIAL FRUITS 
LIKE MANGOES, PAPAYAS AND BANANAS 
Time Table: 1970-1978 

Objectives of the reseorch are to determine the dose of 
gamma irradiation that will prolong the shelf-life of fruits, to 
study the effect of irradiation on the eating quality and on 
changes in physiological and chemical characteristics of the fruits. 
The study will also give data on microorganism that may cause 
spoilage after irradiation. Rot-causing microorganism in lacatan 
and the leth'i.-. irradiation doses were determined. Respiration 
studies on mangoes and bananas were done and the best dose required 
was determined. In progress are the combination treatments of low 
temperature, constant humidity and irradiation at various ages 
and determination of the ascorbic acid and. carotene content of 
the fruits. 

Industry and Engineering 
INDUSTRIAL USES OF RADIOISOTOPES 

7001 In: DEVELOPMENT OF GAMMA RADIOGRAPHY IN ENGINEERING AND 
INDUSTRY 

This is a continuing study to improve gamma radiography to 
finer resolution and definition for better interpretation and to 
promote the uses of gamma fadiogrophy among industrial and 
research organizations. Technical assistance was extended to the 
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Philippine Iron Mines in its problems of cracked cones and heads 
of ball mills and on the inspection of shut-down equipment in its 
transfer from iron to copper processing. 

7002 In. LIQUID TRACING IN INDUSTRIAL PLANTS, MINES AND FLUMES 

The objective of the project is to demonstrate to industries 
the use of radioisotopes as tracers for product flow measurement, 
fluid residence time measurement,river flow measurement, etc. 
The Atlas Mining and Development Corporation used radioisotopes 
in the measurement of velocity in their tailings pipelines 
using Br-82 produced at PARC. Technical assistance was given to 
the company in re-designing injection techniques. Radioisotope 
application in leak tracing is being done for Ford Philippines, Inc. 

7004 In. 0CEANOGRAPHIC STUDIES FOR SEWAGE DISPOSAL 
(Manila Bay Project) 

The objective of the project is to trace the surface flow 
patterns in the sewage outfall sites in Manila Bay for selection 
of proper site for sewage disposal. Dry season runs were made 
in 1969 and in 1974 while rainy season runs were made in 1970 
and in 1973. Negotiations are being made with related government 
agencies for their assistance in the continuation of the project. 
Bacteria die away studies will be done at Sangley point, and 
radioisotope tracer techniques will be used in studying pollution 
along the Pasig River. 
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7005 In. RADIOACTIVE TRACER STUDIES OF THE SILTATION OF 
PHILIPPINE HARBORS 
Time Table: 1970-1977 

The project studies the mechanism of siltotion in ports and 

harbors of Manila and Pulupandan and the prevention of resiltation 

by proper disposal of spoils. Mechanical attachment for field 

work has been finished and tested. The radio chemical laboratory 

for test labelling is now being equipped as a new labelling 

approach using radiogold will be used. 

7211 In. ENHANCEMENT OF THE ADSORPTIVE CAPACITY OF CARBON PREPARED 
FROM COCONUT COIR BY GAMMA IRRADIATION 

The proclem was how to enhance the adsorptive capacity of 

activated carbon prepared from coir dust by irradiating the 

carbon,at some stages of the carbonization or the steaming process. 

The conventional method of determining the adsorptive capacity of 

activated carbon was modified. Carbonized coconut coir dust was 

irradiated in a dry pipe of Co-60 facility. 

7011 In. EXPANDED RADIOISOTOPE PRODUCTION PROGRAM 
Time Table: 1970-1978 

The project is to expand production capacity and facilities 

so that radioisotopes like P-32, 1-131, etc* may be prepared to 

meet local demands. Some studies have been made on the 
99m production cf Tc (MEK attraction) and on labeling of sulfur 

99m_ colloid with Tc. Phases in progress are the fabrication of 

additional 1-131 production box, equipping the radioisotope 



- 22 -

modular laboratory and a feasibility study on production of 
99 M) *»9 

enriched Mo, Co, Fe by nuclear recoil using synthetic 
ceramic beads. 

7012 In. LABELING OF ORGANIC COMPOUNDS WITH SHORT-LIVED 
RADIOISOTOPES 

The purpose of the study was to establish labeling procedures 
for organic compounds to serve or tracers in researches and to 
prepare these compounds on a routine basis at the Philippine 
Atomic Research Center. Preliminary studies on the following 
compounds as to method of labeling have been completed: (l) Tc-99m-
Human serum albumin (2) Se-75 - Methionine (3) Se-75 - Cystine. 
Completed labeling studies on 1-131 - Human serum albumin. However, 
the incorporation of the radioisotope into the compounds cannot be 
done because reactor capacity does not permit the production of 
enough activities of Tc-99m and Se-75 for actual labeling. 

7311 In. PRODUCTION OF TRITIATED THYMIDINE 
Time Table: 1973-1975 

The purpose of the research is to produce tritiated thymidine 
for rat con+iol. An experimental procedure for the labeling and 
separation of the labeled compound from the by-product of the 
reaction has been devised. Experimental runs were made to 
determine the flaws of the devised set-up and modifications were 
made. The yield from the above method is approximately 0,4/5 or 
compared with literature value of 0,2%, The purification method 
used is being refined, meanwhile another method of labeling is 
being studied. 
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CHEMICAL INVESTIGATIONS/STUDIES 

7001 Ps, POLYMFRIZATION OF PLASTIC MONOMERS WITH COCONUT OIL 

This is a study on the possibility of using coconut oil as 

a raw material for the production of plastic. This involves 

gamma radiation induced polymerization of plastic monomers with 

coconut oil. Radiation polymerization of coconut oil - methyl 

methacrylate mixture and of coconut oil-styrene were done. The 

melting point, solubility, IR spectra of the irradiated product 

and of molecular weight of irradiated product using a viscometer 

were determined. Low polymer yields were obtained: a maximum 

yield of about 50?S for 1:1 MMA coconut oil mixture and about 35?S 

for 1:2 MMA. coconut oil mixture. 

7002 Ps. CONVERSION OF AGRICULTURAL WASTES INTO BUILDING 
MATERIALS 

Time Table: 1970-1975 

The project aims to improve the structural properties of 
compressed board (made out of agricultural waste) by combining 
it with plastic monomers and its subsequent polymerization by 
gamma rays. Studies on bagasse board and studies on coconut 
trunk, wood settings of ipil-ipil and kaatoang bangkal are in 
progress. Structural properties of samples treated with 1:1 
MMA USP are being tested. 
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7 0 0 3 P s : ATOMIC ABSORPTION SPECTROMETRY ANALYSIS OF ORES, 
MINERALS AND PETROLEUM PRODUCTS 

t 

The study aimed to develop a fast, accurate atomic absorption 

analysis of 22 elements in laterite, pyrite, other ores and 

minerals and in petroleum products. Analysis of Calcium, Magnesium, 

Sodium, Copper, Nickel, Manganese, Cobalt, Iron, Molybdenum, Zinc, 

Cadmium, Lead, Chromium, Tin, Mercury and Lithium in various 

materials were undertaken. Experimental parameters such as wave

length, current, flame composition and portion of flame looked at 

were studied. The use of solvent extraction procedures to 

concentratr r.he elements were explored for trace analysis when the 

sensitivity of the AAS procedure was found inadequate. The 

reduction-aeration accessory for the cold flameless AAS of mercury 

was fabricated and set up* 

700*t Ps: GEOLOGICAL AGE DETERMINATION OF MINERALS AND ORES 
BY NEUTRON ACTIVATION ANALYSIS 

The purposes of the research were to set up a potassium-

argon dating laboratory and to determine the geological ages of 

minerals and ores from different mining districts in the 

Philippines. After rock sample collections) the cataloguing 

and preliminary physical characterization are doae. Assembly 

of argon recovery train is in progress. 
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7005 Ps: METALLOGENIC PROVINCES BASED ON TRACE ELEMENTS 
DISTRIBUTION 

The aims of the study are to establish the distribution 

of minor and trace elements in sulfide ore deposits; to 

correlate these deposits with samples from prospectire areas and 

to pinpoint nc»' mining districts. More than 9900 magnetic sand, 

rock soil and stream sediment samples were collected and 

analyses were made for their trace element contents. Map-making 

and statistical treatment of analytical data are being done. 

7201 Ps: DEVELOPMENT OF HOT ATOM CHEMISTRY PROCEDURES FOR THE 
PREPARATION OF HIGH SPECIFIC ACTIVITY RADIONUCLIDES 

The purpose of the research was to produce high specific 

activity radionuclides using hot atom chemistry procedures. 

Thie involves the study of the different factors such as the 

physical and chemical properties of target materials and 

separation techniques. Standardization of procedures to study 

the different factors affecting the separation of recoil Cu-6^ 

species from copper phthalocyanine and calibration of infrared 

spectrophotometer were done. Studies on the effect of crystal 

transformation of copper phthalocyanine in organic solvents on 

the separation of Cu-6*f were done. Studies were also made on 

the use of n-donor solvents as extract ant of the recoi!*. Cu-61* 

species and on post-irradiation treatment oi target materials* 



- 26 -

7203 Ps: WOOD PLASTIC COMBINATION 

The aim of the study is to upgrade the structural properties 

of local inferior quality wood species by radiation-induced 

graft polymerization with plastic monomers. Impregnation and 

irradiation of HMA and sty-AN mixture wood species were made. 

Testing was made of the mechanical and structural properties of 

untreated and 1:1 MHA - USP treated wood samples and of the 1:2 

styrene USP combinates. In progress are studies on the 

application of wood plastic combination in wood products and 

dimensional stability studies of untreated and MMA, Vac-Sty-An 

treated wood specimens. 

7301 Pa: CONCRETE PLASTIC COMBINATION STUDIES 

The study aims to prepare concrete polymer composites using 

local materials to compare this with ordinary concrete and to 

determine the feasibility of its use as construction material* 

Concrete samples and concrete plastic polymer composites were 

irradiated and tested for structural property and compressive 

strength. The study is suspended for lack of plastic monomers. 

7302 Ps: STUDIES ON PESTICIDE RESIDUES IN LOCAL CEREALS 
FRUITS AND VEGETABLES 
Time Table: 197^-1979 

The objective is to determine qualitatively and quantitatively 

the pesticide residues in cereals and fruits. Trial runs were 

made on the extraction procedure and analysis of pesticides by 



- 2 7 -

QLC. Phase in progress is the development of more extraction and 

analytical procedure for different pesticides used in rice* 

7303 Ps: STUDIES ON TOXIC HEAVY METAL RESIDUES IN PHILIPPINE 
FISH AND OTHER SEA FOODS 
Time Tablei 1973-1976 

The purpose of the project is to study the occurrence, base 

levels, and r*nge of concentrations of toxic heavy metals, 

particularly mercury and cadalua. in sea foods* The neutron 

activation analysis procedure was calibrated using an IAEA 

standard reference material* A aercury hollow cathode for atoaic 

absorption spectrometer was procured* Analytical procedures for 

the sensitive analysis of other heavy metals, such as cadmium and 

lead are being developed* 

7304 Ps: RADIOCARBON DATING OF PHILIPPINE ARCHAELOGICAL 
ARTIFACTS, ANTHROPOLOGICAL AND GEOLOGICAL SAMPLES 
AND MATERIALS 
Time Table* 1973-1976 

The purpose of research is to establish a low-level 0(1*0 

laboratory f.-.r radiocarbon dating and to test and establish a 

chemical procedure for benzene synthesis applied to carbon 

dating. Vacuum line for sample synthesis and for gas volume 

determination was completed. Plan is for reoalibratlon of 

laboratory set-up and instrument* 
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Physics Research 

7011 Ps: LOW TEMPERATURE (CYROGENICS) LABORATORY 

Time Table: 1970-197? 

The project is to establish a complete cyrogenics laboratory 

with facilities for producing and recovering exhaust helium gas. 

This laboratory will provide required temperature environment 

for the study of rare-earth and actinide nuclides, production of 

irradiated materials, investigation of semi-conductors and pure 

metals 'and alloys, and for the training of researchers in low 

temperature physics and chemistry. Physical preparation of the 

cyrogenics room at the basement of the ARC building was started. 

In progress is the installation of the Liquid Helium Plant and 

Recovery System. 

7012 Ps: STRUCTURAL STUDIES OF CRYSTALS AND OTHER SUBSTANCES 
BY X-RAY DIFFRACTION 

The aim of the study is to investigate the structure, defects 

and physical properties of single crystals, fibers, alloys, 

powders, etc. by using x-ray difraction techniques. Standardized 

procedures for x-ray diffraction work was developed. Diffraction 

tubes, spare part kits for the x-ray generator and refrigerator 

for x-ray film storage were acquired. Studies are on on the 

most effective development time and temperature of processing 

solutions and the most suitable conditions of power level and 

exposure time. 
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7111 Par APPLICATIONS OF MOSSBAUER EFFECT TO SOLID STATE 
PHYSICS AND CHEMISTRY 

The aims of the study are to carry out Hossbauer experiments 

on iron and tiu compounds at low temperature* search for new 

nuclides and determine their nuclear properties, study the 

Mossbauer effect of rare-earth nuclides and the utilization of 

the Mossbauer spectrometer and nuclides in the investigation of 

problems in nuclear, solid state, applied and chemical physics. 

A 1024 - channel data acquisition system and the fabrication of 

a new mechanical drive system increased the capability of the 

Hossbauer Effect spectrometer. Realignment of the electro

mechanical drive system and recalibration of the spectrometer 

were done* Experimental runs with iron compound at low 

temperature are in progress. 

7112 Ps: MATERIALS RESEARCH AND DEVELOPMENT 

The objectives of the research are to construct high 

temperature furnaces for the preparation of the samples of metals, 

alloys, ceramics both in single and noncrystalline state; to 

fabricate vacuum components for high vacuum system; to carry out 

experiments at high temperature - high vacuum conditions and to 

prepare alloys and ceramics for use on solid state and nuclear 

physics researches. A vacuum system has been assembled and 

existing meters have been calibrated and thermocouples improvised. 

Some furnaces as a vertical Bridgman furnace, a horizontal furnace 

and a sintering furnace were assembled and tested. Trial growth 

of some crystals (Pb/Al, Zn, B-Sn) were made. 
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73H Ps: NEUTHON SPECTROMETRY 

The objective is to study the properties of condensed matter 

using neutron scattering techniques. Computer programs were 

designed to aid in the analysis of neutron diffraction data. 

Hematite? were prepared using the solid state reaction method 

while ferrite was prepared using the precipitation method. On 

the inverted filter neutron spectrometer, energy measurements 

were made of the scattered neutrons by the aluminum monochromator 

in eight different scattering positions. The magnetic materials 

iron-gallium oxide were investigated. More diffraction data are 

being collected for the refinement of the structural and magnetic 

parameters of equiatomic iron gallium oxide* 

7312 Ps: ANGUIAR CORRELATION SPECTROMETRY 

The aim of the 6tudy is to use the method of angular 

correlation technique in the study of solid and nuclear properties 

of matter. A time and angular correlation spectrometer was set 

up and calibration, testing and preliminary runs on different 
• 

copper compounds both in liquid and solid form were made. 

Lifetime measurements were made on the different concentrations 

of copper nitrate solutions. Angular correlation function 

distribution of gamma rays from reactor-produced isotope, 

scandium-*^ was done. Phases in progress are the full automatization 

of the positron annihilation and angular correlation spectrometer; 

acquisition of electronic scalers for Incorporation with automatic 

spectrometer and studies on angular correlation distribution 

function of Sc-46 in other matrices. 
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7313 MAGNETIC RESONANCE SPECTROMETRY 

Project objective is to put up two Nuclear Magnetic Resonance, 

the NMRS-1 and NMRS-2. NMRS-1 refers to a hybrid system where 

majority of its components are locally fabricated. NMRS-2 is a 

commercial spectrometer used for conducting experimental 

investigat\c*is of various solid states and nuclear properties. 

A 12-inch Varian Electromagnet was acquired. A '•-inch electro

magnet and a marginal oscillator-detector and probe for the 

NMRS-1 system were fabricated. A 2 kw Spectromagnetic industries 

Power supply for the NMRS-1 system was acquired. In progress 

is an experiment to observe NMR proton signal from water using 

the NMRS-1 system. Requisition is made for 1 Lock-in amplifier, 

rf and detector units, and accessories for the NMRS-2 system. 

Nuclear Instrumentation Development 

700^ En: TRANSISTORIZING OF THE REACTOR CONTROL AND 
INSTRUMENTATION SYSTEM 

The project aims to replace the present vacuui.: tube equip

ment in the Reactor Instrumentation System with equivalent 

transistorized system to provide a more stable operation of the 

reactor facility. Dual High Voltage power supply, two start up 

channel monitoring systems and five remote area monitors were 

installed. In progress is the pi ocurement of Log N and Period 

Amplifier and two Safety Amplifier units and design of Pre

amplifier unit for the BF_ Detector. 
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7011 E n: NUCLEAR INSTRUMENTATION DEVELOPMENT AND FABRICATION 

The project aims to fabricate instrument, design circuits 

adoptable to local supplies and supply the instrument needs of 

public and private agencies at low cost. Simulated tests were 

made on survey meter, tube type scaler, transistorized model-1 

scaler, and transistorized model 2 of scaler. High voltage 

supply ratemeter is undergoing testing and redesigning. Main 

amplifier is being assembled. 

7002 En: SOLID STATE RADIATION DETECTOR DEVELOPMENT 

The project aims to fabricate and develop various solid 

state detectors and to train personnel in crystal growing and 

evaporation and thin film technology. Vacuum evaporator was 

installed and fumehood, chemical rack and working booth were 

constructed. Experiments have been made on thin film coating 

and in evaporation of CaO, Cu and Ni on glass. 

7003 E n: FABRICATION OF GIEGER-MULLER TUBES 

Objectives of the project are to make use of old and 

defective GM tubes by rejuvenation and to fabricate QM tubes 

locally. Construction of rejuvenating and fabricating equipment 

was started. A study is conducted on techniques on how to 

evacuate an all stainless steel GM tube. 
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701k En: IMPROVEMENT OF MACHINE SHOP FACILITIES FOR FABRICATION 
OF EXPERIMENTAL EQUIPMENT AND DEVICES 

The project is to prepare the machine shop and make it 

ready to cope with the expected increase of job orders due to 

the accelere'ed pace of research. The following equipment were 

purchased: hacksaw, sheet bender, sheet roller, manual sheatinjr 

machine, lathe, drill press, compressor, engraving machine and 

flexible shaft. 

Facilities Improvement and Engineering 

7001 En: REACTOR OPERATIONS AND FACILITY IMPROVEMENT 

The purpose of the study is to maintain high utilization 

factor for reactor facility through improvements in equipment 

and procedures* ,A remote handling tool was fabricated and a 

second dry pipe was installed. New fuel elements were loaded 

into the core and lead brick wall installed in the platform. 

There was a replacement of the start-up counts and repair of 

the emergency batteries. In progress are the following: 

designing of irradiation holders, reconditioning of the solenoid 

operated dampers in the ventilation system and preparations 

for the dismantling and reassembly of the cooling tower. 

7002 En: IMPROVEMENT OF TH3 REACTOR POOL DE-WATERING SYSTEM 

The researchers undertook repairs in the leak in the oil 

housing and fabricated a removable bridge to support the 

sobnersible pump. Plans are underway for the installation of 

the centrifugal pump for use during the rewatering operation* 
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700J En: REACTOR STABILITY EXFERIMENT 

Project objectives are to design, fabricate and operate 

a reactor pcol-mounted oscillator to be used in analyzing the 

responses of the different reactor control equipment and 

instruments. Electronic equipment and other supplies were 

procured. In progress is the fabrication of the oscillator. 

7005 En: FUEL ELEMENT CLODDING FAILURE DETECTION SYSTEM 

The study is to provide an additional power measuring system 

by monitoring the N-16 activity of the reactor coolant and to 

detect fuel clodding failure by monitoring the reactor coolant 

for the presence of any fission products. Imported electronic 

instruments were incorporated in the reactor instrument rack. 

The scintillation detector was positioned in the influent pipe 

leading to the hold-up tank to enable ROD personnel to perform 

test operations. 

7101 En: REACTOR POWER MEASUREMENTS FROM POOL TEMPERATURE 

The project is to provide another independent means of 

determining the reactor power in the interest of safety. 

Preliminary temperature measurements were performed in the 

reactor pool at 1 MW power operations with the use of a 

temperature sensing element. In progress is heat-mapping at 

different sections of the pool. 
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7121 En: FABRICATION AND INSTALLATION OF ESSENTIAL EQUIPMENT 
AND ACCESSORIES FOR USE WITH TKi. CO-60 FACILITY AT 
THE REACTOR POOL 

The 20 K-curie Co-60 source in ti e Reactor pool, was 

installed temporarily. An air conditioning unit and an alarm 

monitor system were installed in the dry gamma room. Irradiation 

tables, shelves, drawers and an Al dry pipe system for high 

dose-rate irradiations of small samples were designed and 

constructed. Measurements were taken for depth-dose and r.tudies 

were made on the determination of the amount of or.one in Mie dry 

gamma room. An operating manual for the safe operation of the 

Co-60 dry gamma facility was prepared. Samples from 5 PAEC 

departments and from outside agencies were irradiated. 

7301 En: SAFETY REVIEW AND ANALYSIS OF PRR-1 OPERATION 

The historical operating data of the reactor was tabulated 

and radiation background statistics at various locations during 

shutdown operating condition? were compiled. There were 

measurements made of air flow rates in the ventilation system, 

resistance readings of compensated ionization chamber for 

predicting possible breakdown in their response, and the gamma 

background within 10-mile radius of the reactor. Phases in 

progress are the revision of the safety manual, determination 

of population around the reactor vicinity and re-measurement 

of air How rates due to repair done in the exhaust ventilation 

system. 
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Medical and Allied Sciences 

BIO MEDICAL STUDIES 

7001 Md: UTILIZATION OF INORGANIC IRON AS INFLUENCED BY FORM 
AND DEGRKE h? IRON DEFICIENCY AMONG RATS/GOATS 
'i'x'i'IFICIALLY INFECTED WITH HAEMONCHUS CONTORTUS 

Project objectives are to determine the form of inorganic 

iron readily assimilated by rats/goats that will correct anemia 

due to infection with Haemor.chus Contortus. *° determine any 

variation in iron metabolism and the influence of the degree 

of iron deficiency on the absorption and retention of intra

venously administered radioactive iron. Parasite-free white 

rate were reared. Infection with H. Contortus, however, has 

been unsuccessful. Experimental design has thus been modified 

to substitute rats with goats as ruminants* In progress is a 

series of laboratory infection of parasite-free goats with 

H. contortus. 

7002 Md: THE ROLE OF MALNUTRITION IN THE INDUCTION OF CANCER 

IN THE LIVES 

The research aims to determine the difference between 

certain trace elements in the normal liver, cirrhotic liver and 

cancerous (primary) liver and to find any corresponding 

correlation to malnutrition*, to conduct parallel studies to 

determine the optical pattern characteristics of the normal 

liver tissue, cirrhotio liver tissues and cancerous liver tissue* 

Only four pathological human liver specimens were obtained* 
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Two slides were recovered for optical pattern characteristics 

investigation. Trace element analysis by NAA of twelve liver 

specimens were undertaken to serve as control. (Zn, Cu, Mo.« 

There is difficulty however in obtaining liver autopsy specimens 

particularly of cirrhosis and hepatoma. 

7003 Md: HEMATOLOGICAL RESPONSE TO IONIZING RADIATION IN 
FIELD RATS 

The research aims to determine whether irradiated rats 

would be energetic enough to transmit lethal genes to their 

offsprings and to determine whether irradiated rats could 

compete in mating with normal rats in the field. The 
32 3 hematological effects of P and Hr thymidine on field rats 

were determined. The normal blood values of male and female 

rats 'and the hematological effects of E ur idine, I 1 ? 1 labeled 

deoxyuridine and Cs-137 on field rats were alew determined. 

700*f Md: :F".JS EFFECT OF GAMMA IRRADIATION ON THE MOMOSINE 
CONTENT OF LEUCAENA LEUCOCEPHALA (L. GLAUCA) 

The purposo of the study is to find oub if cobalt-60 

gamma irradiation can reduce the amount of mimosine found in 

ipil-ipil leaves to maximize itp use as protein source in 

animal rations. At the dose range used in ipil ipil leaf, 

a mimosine lose of 16.2$ was observed at k Mrads as compared 

to 67# lose observed when pure mimosine was irradiated in 

aqueous solution (1 mg/lm) at the same gamma dose of *» mrads. 

Irradiation studies on mimosine in ipil-iiil fresh leaves 



- 38 -

(dose range from (Mrad to 6 Mrade) and oven dried at 75 c for 

5 hours after irradiation, *how that around 5*$ mimosine loss 

was attained at Ca. 2 Krads, and about 70# IOSB at **.5 Hrads. 

l'his may find application in the incorporation of higher levels 

of ipil-ipi'l in animal rations as a protein source. 

7302 Hd: EFFECT OF'RADIATION ON LYMNAEA AORICULABIA RUBIGNOSA 
SNAILS 

The study aims to find out whether internal and external 

radiation would affect the breeding capacity of the snails and 

whether genetic damages can be induced in parent snails and the 

lethal genes be transmitted to their progenies in the form of 

shortened life span, defentiva reproductive capacity and 

resistance to miraoidia infection. Lymnaea snails were exposed 

to 1 and 2 mCi of P-32 and the life span, breeding capacity and 

resistance against miracidia infection were observed. Breeding 

oapacity and life span of snails exposed to 3 mOi of P-32 and 

i m^i of tritiated thymidine were observed. Progenies of 

irradiated snails were exposed to 3 m ci of P,-32 and 1 mCi of 

tritiated thymidine and resistance to the same disease determined. 

7303 Md: EFFECT OF RADIATION ON ONCOMELANIA QUADRASI SNAILS 

The study aims to determine whether internal and external 

radiation would affect the breeding capacity of the snails; 

whether genetic damages can be induced in parent snails nnri 

whether the lethal genes produced could be transmitted to 
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their progenies in the form of shortened life npan, defective 

reproductive capacity and resistance to miracidia infection. 

Oncomelania snails were exposed to 1, 2 and 3 n»Ci P-32 and to 

1 and 2 raCi of tritiated thymidine and life span and breeding 

capacity determined. Resistance against miracidia infection 

of the pro^—aies of irradiated snails exposed to 1, 2 and 3 

raCi P-32 and 1 and 2 mCi of tritiated thymidine was determined. 

Research is continuing. 

6905 Ag: THE EFFECT OF RADIATION ON FIELD RATS 

The aims of the study are to determine whether field rats 

can be controlled by the induction of inheritable lethal genes 

by the irradiation of the parent rats and to probe into the 

possibility of radiation induced translocation as a means of 

depressing rat population. Translocation test was made on 

F males to determine presence of translocated cells on F rats 

administered with specific doses of P-32, H-thymidine and 
5H-Uridine, 

Health and Safety 

7021 Ps: BIOASSAY PROGRAM: RA-PO URINALYSIS 

Project objectives are to monitor certain intervals for 

unsuspected uptakes of radionuclides; check for possible uptakes 

following 6ome incident and follow known uptake to better define 

body burden levels and to determine individual half-life values 

for dose determination, A bioassay laboratory was set up with 
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counting systems to analyze alpha and gamma emitters. Radio

chemical procedure for the analysis of Po in urine was 

standardized. The yield obtained was about 89.6W * 11.21*. 

The Po-210 content of local and foreign brands of cigarettes 

were compared. The analysis of Po-21° in urine of smokers and 

non-smokers showed that there is a significant difference 

between the two. The procedure for the analysis of radio

nuclides in urine of radiation workers directly involved in the 

processing of radioisotopes as well as the appropriate sampling 

program is being established* 

7022 Ps: STUDY OF THE STRUCTURE OF WHITE BLOOD CELLS USING 
PATTERN RECOGNITION TECHNIQUES 

The research objectives are to obtain a quantitative 

classification and characterization of the normal Filipino 

white blood cells; to study structural changes of cells exposed 

to disease and radiation and to develop an efficient clinical 

blood examination method and to pursue the possibility of 

developing an effective biological radiation monitor. Th*» 

film library of the white blood cells was formulated. An 

initial computer program for the analysis of the scan data of 

the cell library has been designed. In progress is the 

compilation of the film library of white blood cells and 

complete 2 sets of oell libraries consisting of a set of W H r M 

stained white blood cells and another set of Gieosa stained 

white blood cells. 



- 41 -

7121 Ps: WASTE TREATMENT STUDIES: STORAGE PROPERTIES OF 
VARIOUS MEDIA FOR WASTE DISPOSAL (BITUMINIZATION) 

Project objectives are to determine the best conditions 

for storing radioactive wastes absorbed in volcanic tuff and 

mixed with Portland cement, and to determine the storage 

properties of cement blocks and bitumen mixed volcanic tuff 

sorbent materials in terms of strength of block, leaching 

characteristics, weathering rate, radiation stability, and 

chemical stability as to the kind of wastes incorporated. 
-3 

There has been a continued leach testing of PO. sludges 

concrete mixture spiked with Co-60. Varied amounts of phosphate-

sludges spiked with Co-60 and Sr 85/89 were incorporated in 

concrete to determine their effects on the physical characteristics 

of concrete leach test conducted on sludge-cement mixture* 

Experiments involving the use of oxidized type incorporating the 

waste sludge into bitumen indicated that a homogenous product 

can be achieved by gradual mixing of the waste sludge into the 

hot bituiiien (h0% sludge-60# asphalt mixture) with vigorous 

stirring. k$% residual moisture in the sludge prior to 

incorporation gave a homogeneous product. 

7122 Ps: CONSTRUCTION OF DELAY TANKS AS PART OF THE WASTE 

MANAGEMENT PROGRAM 

The objectives of the project are to handle and accommodate 

all radioactive liquid wastes produced in the center for 

treatment and final disposal into the environment and to gather 
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additional data on the characteristics and amount of wastes 

produced. A two 300-gallon capacity delay tanks for low,level 

liquid wastes and one 2,500-gallon delay tank for intermediate-

level liquid wastes were fabricated. Framework for the delay 

tanks were made and tanks installed in a fenced waste treataent 

area. 

7221 Ps: FEASIBILITY OF USING NATURALLY OCCURRING MATERIALS 
AS DOSIMETERS 

The project aimed to study the effect of radiation on 

various locally available materials and substances, the 

feasibility of using observed reaction as a neasure pt absorbed 

dose and to study the sensitivity, accuracy, reproducibility, 

energy-dependence and dose-rate dependence of these potential 

absorbed dose indicators. Local materials like capiz, calcite, 

feldspar and eggshell as radiation dosimeters were studied by 

exposing vhem to different doses of radiation. Other 

characteristics like reproducibility, fading and energy-

dependence were also established. The feasibility of preparing 

chemical dosimeters from ipil dys and narra dye were also 

explored. Studies were also made on the thermoluminescence 

response of hollow blocks and cement to gamma radiation* The 

reproducibility of the response and the response to the different 
it 

doses of Co-60 up to 10 R was determined* 
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7321 Ps: NATURAL RADIOACTIVITY MEASUREMENTS IN THE PHILIPPINES 

The study aims to provide a basis for policies to guard the 

population and environment against radioactive contamination; 

to establish the natural radioactivity content of selected 

agricultural products, to evaluate the extent of fal3.-out 

contamination if any in these products and to maintain monitoring 

program in strategic locations in the Philippines in anticipation 

of possible contamination from bomb tests or from nuclear 

installations. Data on the dietary survey of Filipinos in 

connection with studies on natural radioactivity contents of 

selected food products were compiled. Sampling stations were 

established and gamma background surveys were conducted. 

Collection and gross activity measurements of water samples from 

the nearby rivers of the proposed Nuclear Power Plant was made. 

Set-up of low background counting system was reactivitated by 

the Electronic Section of the HPD. 

7322 Ps: NATIONWIDE SURVEY AND CALIBRATION OF X-RAY AND 
TELETHERAPY FACILITIES IN THE PHILIPPINES 

The project aims to conduct a nationwide survey of x-ray 

and teletherapy facilities, to calibrate teletherapy facilities 

and conduct radiological hazard evaluation surveys of these 

installations and to carry out a continuous program of activity 

to form a basis for recommendation of a body to legislate 

regulations controlling the operation of x-ray and other 
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radiation emitting devices. A questionnaire type of survey of 

,i±l radiation emitting devices in government institutions and 

hospitals was conducted. Radiological hazard evaluation surveys 

of 30 individual x-ray units in different hospitals have been 

completed. Calibration of Co-60 facilities ha6 also been 

undertaken. There is a continuous systematic inspection surveys 

^i\d calibration of x-ray in teletherapy facilities. 

7202 Ps: PESTICIDE AND TRACE ELEMENTAL CONTENT OF HUMAN 
ABDOMINAL FAT OF FILIPINOS 

The research aims to determine the level of DDT/chlorinated 

pesticides in the human fat of Filipinos and to determine whether 

a correlation exists between the pesticide and trace elemental 

content of the tissue. Th e processing of the 37 human fat 

samples for analysis was completed and pesticides in the samples 

are being identified. In progress is the quantitative 

determination of pesticides in the 37 human fat samples* 

Survey of Resources and SpecialtStudies 

NUCLEAR POWER 

7301 Sa: SITE INVESTIGATION 

n s e I: Sea Water Measurements 

he objectives of the study are to determine the maximum 

and minimum water temperatures, annual mean water temperature, 

monthly mean and hourly variation in temperature, and to 
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determine the salinity, chemical composition and solid content 

of sea water: The work covering one cycle was finished and an 

Interim Report PAEC (D) 7328, was made with copies sent to the 

National Power Corporation, since the NPC has taken over the 

implementation of the nuclear power project. 

Phase II: Seismology Studies 

The project is to develop a simple seismoscope that could 

measure acceleration of ground movement during an earthquake* 

A single-pendulum seismograph was fabricated. To calibrate 

this device, a testing table (shaking platform) and associated 

monitoring equipment were also fabricated. A twin pendulum 

seismograph was also designed and fabricated. 

7302 Ss: bASELINE RADIOACTIVITY AND ECOLOGY 3URVE7S AT 
POTENTIAL NUCLEAR POWER PLANT SITES 

Project objectives are to establish a baseline radioactivity 

of the ecological system of the proposed nuclear site and to 

identify the flora and fauna of the proposed nuclear power site. 

Gamma background measurements were taken on all stations within 

70 km. radius of the site. Air sampling on the site and on 

stations within 20 km. radius were taken. Sea water and fres>.i 

water sampling near the site were taken. Biological sampling 

on the site and on stations within 10 km. radius for grass. 

soil, fresh and sea water fishes, crustaceans anu other animal 

life were taken. 
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7303 SB: EXPLORATION FOR LOCAL URANIUM SOURCES 

The aims of the project ar« to study the extraction of : 

uranium from copper molybdenum complex ores and to explore 

uranium sources by conducting an airborne radiometric-magnetic 

survey in the Larap-Paracale area* Radiometric analysis of 

pulverized < ore samples from the copper-molybdenum Bessemer 

orebody at Larap were performed and samples were sent to 

Warren Spring Laboratory in England for investigation* The 

PAEC and the Philippine Iron Mines agreed to undertake diamond 

drillings in the mineral claim of the Philippine Iron Mines. 

Diamond drill core exploratory holes to a depth of at least 

300 meters in Paracale, Camarines Norte are being adnk to test 

the underlying bedrock for the presence of radioactive minerals. 

730*t SB: PUBLIC INFORMATION PROGRAM ON NUCLEAR POIfBH 

The project aims to promote the acceptance of nuclear power 

in the country by publishing brochures and pamphlets on nuclear 

power, proauce photo exhibits, conduct seminars, lectures, and 

forums on nuclear power. Information was disseminated thru press 

releases, interviews, brochures. Seminars in various levels en 

nuclear power were held. More brochures on nuclear power are 

being prepared. 
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7505 Sa: TRAINING PROGRAM FOR NUCLEAR POWER PLANT PERSONNEL 

The traiaiag prograa cavers fereiga ea-the-jeb traiaiag 

auppleaeated by fereiga aad Xaoal aeadeaie traiaiag aad by 

PAEC traiaiag ceursea. Areaa eorered aa aa aita preparatlea, 

eTaluatiea, safety repart aad ragalatary aapecta, aad la 

oeaetructiea aad eperatiea. Elerea (11) fellevehip aa Tariaaa 

aapaeta af au^laar power pregraa hare beaa eubaitted ta the 

IAEA. Eight (8) eagiaeera frea the Natiaaal Paver Cerperatiea 

hare beea aaaiaated te attead the NTI RTTC eeuree. Fire (5) 

NPC mea are atteadiag a Reacter Teehaelegy Ceurte dealiag with 

reaetar teehaelegy aad reaeter theory. 

7306 Sa: NUCLEAR LEGISLATION AND LICENSING 

The project aims ta draft regulatieaa aad ataadarda far 

prateetiaa agaiaat ieaiziug radiatiea af thaaa eagaged la the 

use, haadliag aad diapeeal af radioactive aateriala* The 

Regulatieaa for Lioeaaiag af Ataaia Eaergy Facilities haa beea 

publiahed. The regulatieaa praper together with appeadieea 

aad guideJ provide'the lioeaaiag requiremeate far the 

eeaatruetiea aad eperatiea af ateaio eaergy faeilitiea aad ether 

facilities associated with each plaata aaaely: ceavereiea plaate. 

uraaiua eariehaeat plaata, fuel repreoesaiag plaata aad auoh ether 

plaata that aay be eatabliahed ia the future te keep up with the 

teehaelegy ef ateaie eaergy* 
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7307 Sat GEOPHYSICAL SURVEY FOR URANIUM AND ASSOCIATED 
MINERALS 

Prejeot ebjeotiTee ara ta iaveatigate the eeuatry'e> 

uranium aiaaral raaaurcaa aad derelepaeat ef uraalaa praeeaaiag 

aotiriti«a. ta determine traaa aleaaata asseciatet with araaiaai 

by aotiratiea aaalysia techniques and ta etudy tha axtraatiaa 

af ttraaiua frem are materials. Greund radieaetrle survey waa 

conducted ia Caaariaee Nerte. Magaatia aaparatiaa art flatatlaa 

work waa dene ta oalleot the trailingo oeataialag lav grata 

araalaite. Experiments aa atraag acid leaehiag af law grata 

uraaiaita ara baiag undertaken. 

Medical Steriliaatiea 

7202 Sas GAMMA STERILIZATION OF MEDICAL SUPPLIES 

Tha objectives of the project ara to introduce raalatioa 

aterilisatioa of medical products, widea applieatloa of ratio* 

iaotopes ia industries aat improve pablie health ataatart 

through the oae of sterilise* single-use disposable aedical 

supplies. Three PAEC paraoaael underwent training at Bhabha 

Atomic Research Canter, India on eagiaeeriag aspects of the 

proposed facility. Survey of drug and pharmaceutical firms, 

and hoapitals was made. Preliminary work oa sterility tastiag 

oa absorbent oottoa, taleua powder and plastic ooataiaer waa 

done. Disseaiaatioa of the new technology was aads through 

brochures aat through ratio programs. 

• % 
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Research Manageaeat 

7201 Sat ASSESSMENT OF RZSOUitCE UTILIZATION 

Project objectires are te prepare a PAEC Research aad 

Developaeat Program aa guide to progranaiag aad coatrol of 

fiscal resource*, to foraulato criteria for selectiag projects 

aad to establish staadard for evaluatiug aad coatrolliag 

research projects perforaaace towards high quality aad 

accelerated results* A PAEC Research and Derelopaeat Prograa 

was prepared aad published. A study aade oa "Project 

Evaluation aad Control" reooameaded a system of project plaaaiag 

and coatrol aad formulated a set of oriteria which would serve 

as basis for selecting projects to be undertakes. Aa abstraot 

is beiag aado oa the study for disseaiaatioa. 

7202 fia: PREPARATION AND MAINTENANCE OF ADMINISTRATIVE AND 
TECHNICAL OPERATIONS MANUALS 

Project objectives are to set guideliaea for all the 
( 

operations of the ageacy, to systematise procedures ia 

transactions aad to establish aa evaluatioa systea relative to 

the effectivity of administrative aaauals aad to prepare aad 

update these aaauals. Staadard operatiag prooedurea oa servioss 

suoh as supply, records aad personnel aaaageaeat were drafted. 

Data were gathered oa existiag procedures ia techaical strvieea 

offered at the PARC froa which a brochure series vaa prepared. 

Za progress is a study aad review of the proposed Regalatioas 

for Coatrolliag Docuaeats. 

* 
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7301 Rat AQSNCT SYSTEMS AND PROCEDURES IMPROVEMENT 

Project objeotivea are to iaprove ageaoy through a * 

eoatiauiag eyateaa aad procedure* aaalysia, eatabllah a aaifora 

procedure for aiailar operations, reduce coat of routiae offioa 

work, attaia aatiafactory perforaaace aad effective traiaiag of 

peraoaael through ataadard operatiag procedurea. Corollary 

to PAEC'a aysteaa iaproveaeat goal a aew orgaalaatioaal atractare 

wae prepared iacludiag the expaaaioa plaaa of the PABO for bettar 

projeotioa of ita auclear actiTitiaa aad it a tie-up with tha 

govcraaeat'e project oa a auclear power plaat. There la a 

coatiauoua updatiag of orgaaixatioaal charte, fuactioaal 

atateaente, poaitioa deaoriptioaa aa chaagea la reorgaaisatioa 

develop. 

Seieace Maapover Developaeat 

7001 Ed: OVERSEAS TRAINING WITH INTERNATIONAL FUNDING 

The objeotivea of the project are to aeet aaapowar aeeda 

of the atoaio eaergy prograa by traiaiag aoieatiata ia aora 

advanced eouatriea aad to eead for traiaiag at leaat fiftaaa 

(15Heohaical ataff of tha Coaaisaioa la varioua diaclpliaea 

of atoaic energy. From Jan. 1970 to June JO, 1973 three 

fellowa finiahad their Ph.D and three thair M.S. , Seventeen (17) 

were aent or specialised training, eightaen (18) on-the-job 

training and fifty-five on ahort tara training oouroe. for 

the fellowa who underwent training froa July 1, 1973 to 

• I T " - IIIIIII mm n > » l a ^ ^ " W M ^ ^ ^ ^ ^ 
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June 30, 10?'+, two it) got Ph.D., three 13' M.S., aix (6) 

specialised training, aix (6) on-the-job training and tea (10) 

short term training course. Fellowship arranged for FT 1975 

are the following: fifteen (15) training fellowships, two 12) 

soientifio Yisito, thirteen (13) for the hiolear Power Pro.1eot. 
two (2) training fellowships under the Colombo Plan and fire (5) short 

tera special training in atonic energy. 

7011 Ed: NUCLEAR SECONDARY EDUCATION 

The project aims to help update secondary science curricula 

by injecting in teacher training aodern techniques in nuclear 

aoience and to aake thia training available in areaa outside 

Manila. From FT 1970 to FT 197*S fire (5) regional seainars 

were .held. This training program had one hundred fifty one 

(151) teacher-participants froa ninety-two (92) schoola oyer 

the country. One hundred twenty one (121) lecture manuals on 

Nuclear Science for High School Science Teachers and one 

hundred nine (109) laboratory manuals were sold. This year 

twenty-one (21) trainees from seventeen (17) different sohools 

participated in the seminar. A three (3) day seminar in 

nuclear science was conducted at the Central Luson Polyteohnio 

College in Cabanatuan City. Investigative work on the use of 

ordinary and less expensive photographic films for varioua 

auto-radiof-aphic experiments for high school aeienee aubjeets 

is almost finished* 

% 
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7012 Ed: RADIOISOTOPES TECHNIQUES TRAINING COURSE 

The projaot aiaa to proride a pool of taehaologiat traiaad 

In nwclaar acianoe and provide a sore apaeialisad training ta 

paat NTI trainees. Four ragional auaaar eoureee vara hald with 

a total of on* hundred eighteen (11(5) participante. Two 

Radioiaotope Technique Training Couraea (BTTC) vara hald -

Queaon City and Duaaguete City in 1971* with forty-three 

partieipanta froa 27 aganeiaa* The Radiological Health ant 

Safety Courae held in Quezon City waa attended by 13 

participant while the Seainar in Nuclear Technology for 

unirereity faculty held in Dumaguete waa attended by four. 

A total of 1,521 leoture and laboratory aanuala on radiolaotopa 

application hare bean reproduced and sold. The text "Manual 

on th,e Safe Transport of Radioactive Material? in tha 

Philippinea" waa coapleted and ia being reproduced, 

7311 Edt GRADUATE PROGRAM IN NUCLEAR SCIENCE AND INaUfBERXNO 

Objectives of the project are to fill the aanpower reqnira* 

aenta of the Philippine Nuolear Progran and'provide advaaoad 

training for facultiea of universities offering engineering 

courses. The engineering curricula of various engineering 

aohoole war* reviewed. Additional equipaent froa tha IAEA van 

requested and received. Negotiations with the U.P. collage of 

Engineering/Graduate School were made to identify aoureaa of 

funding of the re-offering of the Naatar of Nuclear Kagineariaf 

Progran. 

k 
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7312 Ed: EVALUATION OF LOCAL TRAINING COURSES 

The objective of the study is to evaluate the effects of 

the PAEC local training program and to gather information that 

vill aid in the planning and programming of future courses* 

Questionnaires were framed, released and results analysed* 

Response was not fully satisfactory* Reeommendatlons arising 

from the snrvey were submitted* 

Soience Information, Promotion and 
External Relations 

DOCUMENTATION AND TECHNICAL LIBRARY 
SERVICES 

7002a Ed: DOCUMENTATION AND TECHNICAL LIBRARY SERVICES 

Objective of the project is to maintain a special library 

stocked with the latest information on atoaie energy to serve 

the needs of scientists, researchers and students of nuclear 

soience. Participation in the International Nuclear 

Information System was continued. Library collections were 

updated and abstracts indexed. Continuing activities are 

inter-library loans of library materials including films, 

reproduction of scientific articles thru xerox copying maohine, 

references service to readers and circulation of library 

materials to PAEC personnel and outsiders* 
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SCIENCE PROMOTION 

7002b Ed: SCIENCE PROMOTION 

The objective of the project is to intensify the PASC*s 

efforts to promote the user of atomic energy partly by 

removing anxiety over'atomic power. Exhibit materials about 

researches and studies of the Commission were prepared for 

participation in Agro-industrial and science fairs on the 

national, regional and provincial levels. Liaison work with 

other government agenoies as the NSDB, DPI and the Office of 

the President has been established. Public information has 

been intensified through seminars, lectures, guided tours and 

Radio and TV interviews. Aside froa the regular publications-

the Philippines Nuclear Journal, Philippine Atomic Bulletin 

and Newsletter, the PAEC issues hand-outs and brochures and 

a number of technioal reports circulated not only in the 

Philippines but also abroad. Press releases about PAEC 

activities were given out regularly. During Atonic Energy 

Week (Deo. 7-1?, 197*0 about 60 films were shown to some 

three thousand viewers. 

EXTERNAL RELATIONS 

7003a Sd: EXPERTS AND COMMODITIES 

Objective of the project is to effect full utilisation 

of foreign technioal assistance coming Mostly froa the IAEA 

in\the form of expert services and equipment support. For 

k 
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the period froa January 1970 to June 1973 the Philippines 

received $79,500 in the form of expert serrices and $113*765*65 

worth of equipaent while the period from July 1973 to June 197S 

l39(750 worth of expert services and $32,133 worth of equipaent 

were received. 

7003 Edi BILATERAL AND INTERNATIONAL SCIENCE PROJECT 

Project objectives are to arrange for technioal assistance 

for research projects thru the IAEA, UNDP, Coloabo Plan or thru 

Bilateral Agreements, to host at least one international 

seminar on training course on atonic energy and to host at 

most two 12J foreign trainees under Type I fellowship training 

commitment of the PAEC in the IAEA, fourteen research 

contracts in the total amount of $50,000 have been awarded. 

Eight (tt) researches financed by the IAEA have been coapleted. 

Amount received was $69,060.- Six 16) international training 

courses/seminars/study group Meetings have be^n heated by the 

Philippines and three foreign fellows have trained in the 

Philippines. The previous year two new research contracts 

have been awarded by the Agency. 

* 
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REPORTS FROM THE SERVICE DEPARTMENTS 

Management Service 
Du^ny the period under report the Management service 

provided staff assistance and other essential services that had 
neiped the Commission push through several of its programs. The 
Staff Service Chief, among others, undertook assignments for 
the Commissioner which led to the implementation of employee 
welfare pi ns in the Commission. Among these are the 
implementation of t he PAEC Reorganization Plan as per P.D. 503, 
the drav.ng up of the implementing details of the P.Do 606, the 
upgrading of existing PAEC positions and the creation of new 
and essential positions, the exemption of PAEC from the equipment 
ban, the modification of transportation allowances, and the 
establishment of 28 June 1974 as the effectivity for appointments 
under P D. 503 to s erve as basis for subsequent salary increases 
for PAEC personnel per Budget Circular No. 240, 

The Management Service/ through its foar divisions, has during 
the fiscal year, chalked up accomplishments trat contributed to 
the successful implementation of the Commission's programs. 
Reports on the "Preliminary Survey on Attitudes, Motivations and 
Incentives of Scientific and Technical Personnel" and the 
"FY 1974 Progress Report in PAEC Research and Development Projects 
under the Special Science Fund" were published by the 
Organization and Methods Division. This Division has also 
assisted in many administrative service projects which eventually 
set position descriptions, ranking schemes and upgraded 
qualjfications standards. 
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On the other hand, the Planning and Programming Division has 
set guidelines for the evaluation of projects in the Commission, 
The guidelines were made so that a baseline for subsequent 
evdiur.ticn of on-going projects could be made that would stream
line and minimize the frequency of reportage. They were also 
aimed to facilitate the evaluation of on-going projects and for 
the formulation and evaluation of research proposals. 

The Planning and Programming Division has also compiled 
and analyzed data needed for planning and programming. One of 
these is the assessment of radioisotope needs of the Philippines 
GO that projections could be made for future use. The Division 
has aiao made a personnel-work load inventory of the research 
divisions in the Atomic Research Center which it would use in 
the programming of fund allocations for the different projects 
in the Commission, 

The Nuclear Information Division had undertaken activities 
which helped the Commission in promoting the peaceful uses of 
atomic energy. A highlight of these activities was the 
production of a documentary film "Atomic Energy for Progress" 
where the activities of the PAEC were described The film has 
been seen by roughly about a million persons in the areas where 
it was exhibited 

i'ho Division has devised a work plan whereby it could meet 
the public information needs of the Commission It has 
displayed technical exhibits on request fiom schools and 
organizations. During the period under report it set up exhibits 

•^r 
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at the Central Luzon Regional Science Fair in Malolos, Bulacan. 
the Provincial Science Fair at San Narcisco, Zambales, the 
Regional Science Fair at the Philippine Normal College and the 
Agro-Industrial Fair in Rabatnqjn Leytc 

The Division has also established a visitor program whereby 
schools and organizations wishing to visit the premises of the 
Commission are given the opportunity.- During the period under 
report this program served about 11,250 persons who came in 
groups and consisted largely of high school and college students 
on educational trips, tours and seminars. 

Cognizant of the role that mass media play in the public 
information program of the Commission, the Division has 
established rapport with members of the fourth estate so that 
releases on the Commission's activities could find print in 
the newspapers or time in the broadcast media. 

Administrative Service 
During the period under report the Commission recruited 54 

employees after processing 141 applications for employment and 
interviewing 135 applicants, 

The Commission processed 110 license applications for the 
use of radioactive materials and issued a license for each. Of 
the 110 licenses, 40 were foi modicil u^e 49 for industrial 
use, 12 were for research and nine were for commercial sale or 
transfer. A total of 225 certificates of release of imported 
and radioactive materials were issued in favor of 18 commercial 
establishments and organizations. 
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The Commission also inspected the facilities and radioactive 
materials of 35 licensees to verify continuing compliance with 
health and safety requirements. 

During the period the Commission collected ?6,615.00 
representing filing and license fees for licenses to possess, 
use and sell, as well as permits to import radioactive materials. 

The Commission during the fiscal year spent ?2,420,120.22 
for local and foreign purchases covered by purchase orders and 
fiscal agency service. 

Construction of the following were completed during the 
fiscal year: bundy clock shed, Cs 137 building, NED blower 
house, radioactive waste management building, motor pool and 
carpentry shop extension, guard tower and stairway to the flag 
pole. Several other civil works which cannot be enumerated here 
were also completed during the year. 

Medical services extended to PAEC employees, trainees, 
experts, visitors and relatives of PAEC employees during the year 
totalled 7,466. The services came in the form of consultations, 
treatments,, medical examinations, laboratory examinations, 
x'rays and injections. 
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TECHNICAL SERVICES 

Film Badge Service 
The Commission processed 5,069 film badges during the 

period under report broken down as follows: 
PAEC employees 856 
Outside Institutions ...5,113 

Waste Management and Disposal 
Radioactive wastes from the various PAEC laboratories 

and those found in other institutions were collected and 
stored in the radioactive waste storage area of the Commission 
for future processing and disposal. The total volume collected 
are as follows: 

Solid radioactive wastes 82 cu. ft. with an 
activity of 305.8 mR/hr. 

Liquid radioactive wastes 6,330 li with an average 
activity of 733 mR/hr. 

Health Physics Services 
Health physics support was extended to the Reactor 

Operations Department, the Isotope Production Unit, and 
various radiation laboratories of the PAEC and outside 
institutions. The services came in the form of personnel 
monitoring, area and air contamination measurements, 
decontamination and hazards evaluation of working facilities 
and control of movement of radioactive materials. Calibration 

^ 
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and inspection services were also extended to five outside 
institutions. 

Analytical Services 
Services rendered came in the forms of analysis and 

training, thesis advisorships and consultations. More than 
100 samples of varied nature have been analyzed by various 
analytical techniques such as neutron activation analysis, 
atomic absorption, gas chromatography and mass spectrometry. 
The components analyzed have been both organic and inorganic 
major components, trace and ultra trace components. Most of 
the entities served were from the private sector. The 
results of the analysis have served various purposes among 
them the acceptability of a particular imported commodity for 
local use. (See Annex IV-A) 

Training on the use of analytical services in the 
Commission, thesis advisorships, and consultations were also 
extended to 41 students, apprentices, YCAP summer trainees 
and the like, These services were apart from the regular NTI 
training given other groups. (See Annex IV-B) 

Radioisotope Production 
The Commission during the period under this report 

produced 17 kinds of radioisotopes amounting to 1,281.75 mCi 
and having a value of ^12,046,95. (See Annex IV-C). 

* 
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OTHER ACTIVITIES 

Technical Assistance 
The Commission sought and was granted technical assistance 

by international bodies. For its overseas training program alone, 
the Commission received $24fOOO from the IAEA $9?000 from the 
Colombo Plan and $17„000 from other sources for a total of 
$50,700. 

The Commission; through which the Philippine government 
channels its contribution to the IAEA as a member state, has also 
received the following from the IAEA: research contracts 
amounting to $59,700; expert services, $10,000; and commodities, 
$28,452,70, for a total of $98,852,70, 

During this fiscal year, the IAEA awarded two new research 
contracts for the following investigations: 

1. Studies on the effect of gamma radiation on the 
preservation of fish and fishery products. A project 
of the Bureau of Fisheries to which IAEA contributed 
$4,000. 

2, Pesticide residues in cotton seed and oil in the 
Philippines using tracer techniques. IAEA contribution 
is $3,000, 

Five researches now still in progress which are receiving 
IAEA assistance are: 

1. Control of frultflies by the sterile-male technique: 
Studies on the sterilization, population dynamics, fruit 

* 
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xnfestation and dispersal of Dacus dorsalis Hendel. 
A PAEC project IAEA contribution now amounts to 
$7 00O.0O 

2. Radiation disinfestation of local sun-dried fishery 
products. A project of the Philippine Women's 
University IAEA contribution is $8,00O,0O. 

3. Coordinated research on application of research 
reactor neutron scattering techniques on the study of 
solids: Neutron diffraction studies of magnetic 
materials. A PAEC project. IAEA contribution now 
amounts to $10,000.00. 

4. Tne efficiency of ionizing radiation on the 
disinfestation of fresh mangoes (carabao variety), 
The project was awarded to the Philippine Women's 
University. IAEA contribution is now $15 000.00. 

5. Isotope-aided micronutrient studies in rice production 
with reference to zinc deficiency. A Bureau of Soils 
project, IAEA contribution is now $6 000,00. 

During the period under report five research investigations 
undertaken with contracts awarded by the IAEA were completed. 
The projects were: 

1. Coordinated research on use of isotopes in rice 
production studies. A project of the UP college of 
Agriculture it received $5 700.00 as assistance from 
the IAEA. 

* 
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2. Production of mutants by irradiation of In Vitro 
cultured tissues of coconut and banana and their 
mass propagation by the tissue culture technique. 
An UPCA project, IAEA assistance amounted to $6,000.00. 

3. Irradiation studies of local streptomyces strains 
for higher antibiotics producing capacity. A project 
of the NIST, it received a total of $12,000.00 
from the IAEA. 

4. Uptake of fission products by certain vegetable crops. 
An UPCA project„ IAEA contribution amounted to 
$6,000.00. 

5. Baseline studies on radioactivity in food items 
commonly used by Filipinos. A PAEC project, IAEA 
contribution amounted to $9,.400.00 

The iAEA gave the commodity assistance to the PAEC: 
1, The Microscopic trinocular worth $1,452.72 used in 

the UNDP/IAEA research project on radiation 
microbiology. 

2. An equipment worth $27,000,00 for nuclear r\n.tar.ini 

prospecting and development. 

ngs 
The IAEA in cooperation with the Commission conducted 
og.Lonal noet.i.nr; held here. The meetings are: 

file://r/n.tar.ini
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1, First IAEA Research Coordination Meeting on Integrated 
Waste Management Systems and Their Impact on the Environment 
held 21-24 October. Participants to the meeting were Dr. Oscar 
Pavlik, Hungary; Dr. Prischa Krassudhi, Thailand; Dr. Zoilo M. 
Bartolome and Mr. Edilberto A. Cabalfin, Philippines. 
Dr. Peter Bonhote, IAEA, was scientific secretary. 

2. Research Coordination Meeting on Nuetron Scattering 
Techniques held 21-25 April 1976. Participants to the 
meeting were Dr. P,K, Iyengar, India; Zuharli Amilius, 
Indonesia; Huan Jun Kim, Korea; T. Nimwanadon, Thailand; 
Dr. Manolito Natera and Raydo Bugayong, Philippines. 
Dr. Jose Dolnicar, IAEA; was scientific secretary? and Dr. N.S. 
Satya Murthy, consultant to the meeting. 

Overseas Assignments 
Commissioner Librado D. Ibe attended the 18th General 

Conference and the meeting of the Board of Governors of the 
International Atomic Energy Agency in Vienna, Austria on 
13-26 September 1974 as vice chairman of the Philippine 
delegation. Before that, on 9-11 September, he participated 
in the International Symposium on Radiation Protection in 
Mining and Milling of Uranium and Thorium held at Bordeaux, 
France. He later accepted an IAEA short-term post as expert 
in Malaysia from 19 November to 22 December to assist the 
Malaysian government in setting up a reactor facility and 

* 



- 66 -

to act as adviser in their program of activities« On 5-30 
May 1975, Commissioner Ibe attended the Review Conference on 
the Treaty on the Non-Proliferation of Nuclear Weapons (NPT) 
held in Geneva, Switzerland. On 9-20 June 1975, Commissioner 
Ibe participated in the Inter-regional Seminar on Nuclear 
Power Planning held at Kingstone Jamaica, 

Mr t Arturo R. de Guzman, Chief of the Nuclear Training 
Department, attended the 18th IAEA General Conference as a 
member of the Philippine delegation. 

Dr, Zoilo M. Bartolome, Science Research Chief and 
Director of the Atomic Research Center attended the following 
international meetings: Senior Advisors Meeting on Waste 
Management held in Vienna, Austria, November-December, 1974; 
Symposium on Nuclear Power Reactor Siting, Vienna, Austria, 
December, 1974; Coordination Meeting, Tritium Research, Mol, 
Belgium, April 1975. 

Mr. Guillermo C. Corpus,, head of the Department of 
Engineering and Services, attended the Study Group Meeting on 
Regulations and Procedures for Licensing Nuclear Installations 
in Athensf Greece, 16-20 December,, 1974. 

Distinguished Visitors 
Ambassador P.S. Nakar of India visited PAEC to discuss 

with Commissioner Ibe the Philippine-India bilateral 
agreement. Ambassador Nakar also came later in the year in 

1 
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the company of Mr. Puri, First Secretary of the Indian Embassy 
and Mr, Arthur Perron, First Secretary of the Canadian Embassy 
to discuss possible cooperative undertakings in nuclear power 
with their governments. 

Mr, Gordon Dugan of the U.S. Embassy came to discuss the 
termination of the existing base agreement with the USAEC 
covering the nuclear fuel material of PRR-1 on December 10,1974. 

The IAEA Health and Safety Mission composed of Mr. G.E. 
Swindell, Dr. J.D, McCullen and Dr. Daw visited 4-8 November 
1975 to look over the health and safety measures in radiation 
control operations being undertaken by the PAEC. 

Dr. Takako Takahashi of the Industrial Research Institute,; 
MITI; Osaka; Japan came to visit and discuss studies and 
researches on the improvement of timber by plasticization 
and the manufacture of wood plastics. 

A NEDA and UNDP visiting team came to discuss the nuclear 
power feasibility study. 

The municipal mayors of Bagac and Morong, Bataan visited 
the PAEC to follow up activities on the Commission's public 
information program pertaining to nuclear power plants. 

Other distinguished visitors were: Consul General 
Domingo L» Siazon of the Philippine Mission in Vienna, Austria 
who is also the Philippine representative to the IAEA; 
Mr. Lewenstein of Harshaw Chemical Company, Cleveland, Ohio; 

* 
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Dr. Seymour Y. Baron, Vice-President for Engineering, 
Burns & Roe, Inc.; Mr. Gaudioso S* Batoon? NSDB Science Attache, 
Tokyo, Japan; Mr. Mohammed Yusuf, Bangladesh Atomic Energy 
Commission; Dr. Ralph M. Kniseley, Mrs. James A. Lane, Dr. Harry 
Otway, Dr. Bruno Sanson!c IAEA staff; 

Prof. Siriwardene Chairman of Atomic Energy Authority of 
Sri Lanka; Dr. Teh Hock Heng, National Institute of Scientific 
and Industrial Research, University of Malaysia; Mr. Len Sabol, 
Westinghouse, Philippines; Mr. John F. Doyle, Commercial 
Engineer, Westinghouse, Inc.; Mr. Walter S. Wilgus, Project 
Manager of Philippines Nuclear Plant Project, Westinghouse; 
Mr. Wallace.; Westinghouse, Inc.; 

Messrs. Jose C. Torres and Jose Ramas of National Power 
Corporation; Mr. Ratz, Canada, Inc; Dr. Walton, University of 
Sussex; Mr. Lavent of Radiochemical Laboratory; and Mr. John 
F. Tsern and Dr. Choule Sonuc Manager, Planning and Senior 
Engineer respectively, of Tetra Tech; Inc.; Pasadena, 
California. 

Atomic Energy Week 
The country observed Atomic Energy Week with the 

Commission leading the celebrations. During the week, symposia, 
seminars and meetings on atomic energy were held in the 
Commission. Technical displays were exhibited in the PAEC 
premises and in the laboratories. Scientist teams were sent 

mmmmmmm 
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to various colleges and universities in the provinces where 
seminars were held in connection with the observation of the 
week. The print and broadcast media covered all these 
activities. 

The observation of Atomic Energy Week was capped by the 
closing ceremonies held at the Maharlika Hall, Malacanang, 
where President Marcos surprised everyone by signing 
Presidential Decree No, 606 transferring the Commission from 
the National Science Development Board to the Office of the 
President "so that I could participate fully in the science 
agency's activities," The signing of the decree triggered a 
series of developments which led to the welfare of the 
Commission and its employees. 

During the closing ceremonies President Marcos, assisted 
by NSDB and PAEC officials, distributed awards to the 
winners of the national essay contest on atomic energy. 

* 
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ANNEX II 

MALACANANG 
Manila 

PRESIDENTIAL DECREE NO, 606 

TRANSFERRING THE PHILIPPINE ATOMIC ENERGY COMMISSION FROM 
THE NATIONAL SCIENCE DEVELOPMENT BOARD TO THE 
OFFICE OF THE PRESIDENT. 
WHEREAS, it is declared policy of the Philippine Government 

to utilize atomic energy for peaceful purposes to accelerate 
national progress; 

WHEREAS, the utilization of atomic energy as a versatile 
tool in research and development has brought about unprecedented 
worldwide advances in science and technology; 

WHEREAS, there now exists an international consciousness 
for the role of atomic energy as a vital source of power in the 
face of worldwide shortage of energy-producing fossil fuels; 

WHEREAS, as a major additional source of power, the 
Philippines has decided on a long-range nuclear power 
generation program, starting with the implementation of the 
first nuclear power plant project; 

WHEREAS, the peaceful contributions of atomic energy to the 
Philippine national development is already being amply 
demonstrated locally in agricultural activities, public health, 
nuclear medicine, environmental protection, industrial operations 
and research; 

WHEREAS, the Philippine Atomic Energy Commission is the only 
government agency in the country, charged with the responsibility 
of promoting and advancing the peaceful uses of atomic energy 
as well as the licensing and regulating activities of atomic 
energy facilities in the country; 

WHEREAS, the increased utilization of atomic energy and the 
nuclear power development program in the country have resulted 
In highly demanding responsibilities and expanded functions of 
the Philippine Atomic Energy Commission; 

WHEREAS, the Office of the President needs to be informed 
directly by the Commission on the accelerating pace of 
international nuclear activities, in the interest of national 
security and public safety; 

WHEREAS, by reason of the above, it is imperative that the 
Commission be constituted as an independent and more autonomous 
body; 
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NOW, THEREFORE, I, FERDINAND E. MARCOS, President of the 
Philippines, by virtue of the powers vested in me by the 
Constitution, in order to effect the desired changes and reforms 
in the Philippine Atomic Energy Commission? do hereby order and 
decree the following: 

SECTION 1, The Philippine Atomic Energy Commission is 
transferred from the National Science Development Board and 
placed under the Office of the President. 

SEC. 2. The Commission shall be under a Commissioner and 
a Deputy Commissioner, both of whom shall be appointed by the 
President of the Philippines. Both officials shall be citizens 
of the Philippines who shall have attained distinction in 
nuclear science and technology and with adequate administrative 
experience. Both shall pass the necessary security clearance. 

The Commissioner shall receive an annual compensation of 
not less than Thirty Six Thousand Pesos and the Depury 
Commissioner not less than Thirty Thousand Pesos. 

SEC. 3, The Commission shall continue to discharge its 
powers and functions provided for under Republic Act No. 2067, 
as amended and Republic Act No. 5207, particularly in such 
fields as: 

1. research and development activities; 
2 . promotion of nuclear scientific techniques, 

and provision of technical extension services; 
3. training and education of local scientists 

and technologists in the nuclear field; 
4. regulation of the use of atomic energy to 

safeguard public health and safety; 
5. dissemination of information on atomic energy 

and the Commission program; 
6. participation in international conferences and 

meetings on nuclear matters. 
In addition, the Commission shall discharge the following 

functions: 
(a) Make grants-in-aid for research into matters 

associated with nuclear power or atomic energy; 
(b) Make arrangements with universities and other 

institutions or persons for the conduct of research into 
matters associated with atomic energy; 

(c) Disseminate results of scientific and technological 
research in the field of nuclear science and the application 
thereof; 

• * 
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(d) Encourage other authorities and persons to undertake 
exploration for, and mining and treatment of, uranium and 
other special nuclear materials; 

(e) Grant financial or other awards, bonuses and/or prizes 
to deserving personnel and scientists; 

(f) Pay honoraria and/or additional compensation to 
scientific, technological and professional personnel employed 
in the government or its subdivisions and instrumentalities 
under such terms and conditions as may be most conducive 
towards the attainment of maximum efficiency in scientific i 
research and studies; and 

(g) Impose and collect reasonable fees in connection with 
the technical and other related services that the Commission 
performs in accordance with the rates established by it. For 
this purpose, the Commission shall issue such rules and 
regulations as maybe deemed necessary: Provided, That the amount 
of such fees or charges may be reduced or waived by the 
Commission in favor of scientists, government agencies, and 
industrial or educational working in cooperation with or 
assisting the Commission in its activities. 

SEC. 4. All officials and employees of the Commission, 
including its scientific, technical and professional personnel 
shall not, during their continuance in office engaged in the 
practice of their professions, except to render highly 
scientific and professional services like consultations and 
to teach highly specialized and related subjects. 

SEC. 5. Notwithstanding the provisions of Commonwealth 
Act No. 138 and such other related laws and regulations, 
as well as the requirements of public bidding, the Commission 
may, subject to the approval of the Office of the President, 
enter into contracts, or otherwise make arrangements for the 
conduct of atomic energy research and its development. 

In implementation of such contracts or arrangements, the 
Commission may, subject to the approval of the Office of the 
President, make partial or advance payments and make available 
such equipment and facilities of the Commission as may be 
deemed necessary. 

SEC. 6. The Commission shall establish a comprehensive 
and progressive merit system in accordance with Civil Service 
rules and regulations. The recruitment, transfer, promotion, 
and dismissal of all Commission personnel, including temporary 
workers, shall be governed by such merit system. 

All officials and employees of the Commission shall be 
subject to Civil Service Law, rules and regulations, 

i 
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The regular scientific and technical personnel of the 
Commission shall be exempted from WAPCO rules and regulations. 

SECc 7 To car ry out th e above purposes and for its 
first year of operation as herein provided,, an initial amount 
of twelve million pesos is hereby appropriated and shall be 
made available from the funds of the National Government 
effective 1 July 1974s Provided, That for this fiscal year 
and every year thereafter,, the amount of five million pesos 
shall be set aside from the Special Science Fund to augment 
the yearly appropriation of the Commission under the General 
Fund to finance its nuclear research and development, training, 
regulatory and promotional activities. Any expended balances 
in the appropriations of the Commission from both the General 
Fund and the Special Science Fund shall accrue to the Atomic 
Energy Research Fund, 

SEC. 8 All applicable appropriations of the Commission, 
its personnel, records, equipment and properties and including 
such facilities and buildings as are now located in the 
Commission compound and which are being used in connection with 
the Commission's activities are transferred as herein provided. 

SECc 9 This Decree shall be implemented immediately 
and shall take effect as of 1 July 1974. 

SEC, 10. All laws, executive orders, decrees, rules and 
regulations, contrary to or inconsistent with the provisions 
of this Decree are hereby repealed, amended or modified 
accordingly. 

DONE in the City of Manila,, this 13th day of December, 
in the year of Our Lord,; nineteen hundred and seventy-four, 

(SGDJ FERDINAND E. MARCOS 
President 

Republic of the Philippines 
By the President: 

(SGD.) ALEJANDRO MELCHOR 
Executive Secretary 

¥ 
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NUCLEAR POWER STUDY COMMITTEE 

Created by Administrative Order No. 293, dated June 23, 1971 

1. The Commissioner ____ ___ chairman 
Philippine Atomic Energy Commission 

2. Assistant General Manager - - - - - Member 
National Power Corporation 

3. Deputy-Director General (Operations) - Member 
Presidential Economic Staff 

4. The Director - - - - - - - - - - - - Member 
Office of Foreign Aid Coordination 
National Economic Council 

5. Manila Electric Company - - - - - - - - Member 

Function: To assist in formulating broad 
policies, plans and programs 
on nuclear power development 
in relation to the overall 
economic and social develop
ment program of the country. 
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NATIONAL COMMITTEE ON THE SAFE TRANSPORT OF RADIOACTIVE MATERIALS 

Created under Executive Order No. 139 dated 22 February 1965 

1. Commissioner - - - - - - - - - - - - - - - Chairman 
Philippine Atomic Energy Commission 

2. Commissioner - - - - - - - - - - - - - - - Member 
Bureau of Customs 

3. Commissioner - - - - - - - - - - - - - - - Member 

Public Service Commission 

4. Philippine National Railways - - - - - - - Member 

5. Postmaster General - - - - - - - - - - - - Member 

Bureau of Post 

6. Civil Aeronautics Administration - - - - - Member 

7. Commissioner - - - - - - - - - - - - - - - Member 
Land Transportation Commission 

8. Atty. Napoleon F. Cristobal - - - - - - - Secretary 
Philippine Atomic Energy Commission 

Function: To assist the PAEC in preparing necessary 
rules and regulations for the safe trans
port of radioactive materials and to 
study the manner by which these rules may 
be most effectively enforced within the 
framework of existing law. 

# • 
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ANNEX III-A 

STATEMENT OF INCOME & EXPENDITURES FOR FY 1975 

INCOME 

General Fund 

Miscellaneous Income < c ...<<.<..<<..,•.<.......... . P* .58 

Fiduciary Fund 

Miscellaneous Income ..*..*.... c.c P* 113,861.07 
= 

Special Science Fund 

Miscellaneous Income *, c... c,.,. c c <....*......... . P5,001,703. 84 

EXPENDITURES 

General fund 

I. Current Operating Expenditures 
a. Personal Services 

Salaries, Wages, Living Allowance 
and salary adjustments including 
life & retirement premiums and 
medicare , F3,347,480.64 

b, Maintenance & Other Operating Expenses: 
Traveling Expenses 372,432.81 
Supplies and Materials 221,049.75 
Other Services 358,326.97 

T o t a l 74,299,290.17 

0-
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Fiduciary Fund 

I. Current Operating Expenditures 
a. Personal Services 

b. Maintenance & Other Operating Expenses 
Traveling Expenses 
Supplies and Materials . 271,522.15 
Other Services .» 453,052.88 

II. Capital Outlay 
a. Construction of permanent improvement 250,000.00 

T o t a l 71,010,575.03 

Special Science Fund 

I. Current Operating Expenditures 
a. Personal Services 

Salaries and wages including life 
& retirement premiums & medicare ..„=.. f 954,224.58 

b. Maintenance & other operating expenses 
Traveling Expenses > 66,629.63 
Supplies and Materials ....... 687,328.95 
Other Services .,,0... „ 218,011.50 
Special Purposes ... 278,949.11 

c. Equipment Outlay 
Equipment, including scientific 
and nuclear equipment . = .., 1,750,000.00 

II. Capital Outlay 
a. Construction of permanent improvement .... 786,000.00 

T o t a l , , , . ^4,741,143.77 



- A-10 -

PAEC PERSONNEL COMPLEMENT 
(As of 30 June 1975) 

ANNEX III-B 

;GF 
. SSF : 

SSF 'Lump-sum SSF 
;Line-Item;Temporary;Contractual 

Executive Officers 
Commissioner 
Deputy Commissioner 

Scientific and Technical 
Nuclear Research Chief 
Nuclear Training Chief 
Nuclear Research Supervisor 
Nuclear Training Supervisor 
Supervising Nuclear 
Technologist 
Nuclear Research Associate/ 
Researcher 
Nuclear Training Associate 
Nuclear Technologist 
Technical Supporting Staff 

3 
1 
5 
1 

52 
5 

29 
54 15 

17 

6 
24 

Others 
PDanning, Programming and 
Management Service Staff : 16 
Administrative Service Staff 
(Including personnel 
maintenance,utility, 
janitorial) 

Legal Service Staff 
Information Service Staff 
Secretarial/clerical staff 

Temporary and emergency workers 
assisting the regular staff in 
nuclear research : 23 

: 67 J 

: 3 : 
: 10 : 
: 28 : 

10 

1 

15 

T O T A L : 302 : 16 75 
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TECHNICAL SERVICES 

Type of Service 
Organization 
Served 

ANNEX IV-A 

Number Served 

NAA of oil samples for 
vanadium content 

Republic Glass 
Corporation 3 samples 

Radioactivity 
measurements of ore samples 
for uranium content M.A. Bucao 

3. AAS analysis of water 
for mercury content INCHEM 15 n 

4. AAS analysis of mud 
sludge for mercury 
content INCHEM 5 n 

5. AAS analysis of yellow 
fin tuna fish for 
mercury content 

Phil.-Italia 
Corporation 29 n 

6. AAS analysis of skipjack 
for mercury content Phil.-Italia Corp. 16 it 

7. Mass spectrometry 
analysis of LPG gas sample 

Republic Glass 
Corporation 1 sample 

8. NAA bromine in fire 
extinguisher pipe lines PAL 1 n 

9. GC analysis of methylene 
chloride and acidity 
determination 

10. GC analysis of 
pesticides in tobacco 
extract 

11. GC analysis of essential 
oils from limon real 

12. GC analysis of oil seep 
sample 

13. GC analysis of methylene 
chloride 

14. AAS determination of 
magnesite 

Nutritional 
Products, Inc. 

BPI 
Medical Research 
Department 
Kaunlaran Petroleum 
Corporation . 
Nutritional 
Products, Inc. 

A.R. Chemicals, Inc. 

3 samples 

2 

1 sample 

1 

5 samples 

1 sample 
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15. NAA manganese in water 
16. GC analysis of DDT in 

tobacco 
17. NAA of arsenic in lead 

List of all thesis advisorships, apprenticeships, YCAP, summer 
trainees, consultations, etc. other than regular PAEC/NTI 
courses. 

P6H 6 samples 

PTA 2 
Ramcar, Inc. 2 

ANNEX IV-B 

of Training 

1. Thesis 

2. Thesis 

3. Thesis 

4. Thesis 

5. Thesis 

6. Thesis 

Number of Names of 
Trainees Trainees 

WiIfredo Sunga 

2 Celia Young 
Sharon Ramirez 

2 Marissa Ayson 
Josephine Ram os 

Victoria de Leon 
Marion Gabriel 
Ester Evangelists 

Nanette Dieta 

Title of Project/ 
Adviser/s Thesis/Training" 

Francisca Alvarez L.S.Bonoan 

S.A.Cunanan 

O.de Jesus 
L.S.Bonoan 

F. Santos 

F. Santos 

F. Santos 

Gas chromato
graphic 
analysis of 
vapor phase of 
San Miguel 
Beer 
GLC of oil 
extracts from 
pili, peanut 
and cashew 
nuts 
IR and GLC 
analysis of 
oil extracts 
from Pasig 
River water 
Pesticide 
Residues in 
Cow's milk 
Pesticide 
residue 
analysis of 
rice 
Analysis of 
tobacco for 
chlorinated 
pesticide 
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Thesis Anita Tan F. Santos Analysis of 
pesticide from 
run-off water 
from rice fields 

Thesis 

Thesis 

Consolacion Nasol 
Eileen Capino 
Jessie Wong P.A.Kapauan 

Nida Cuevas 
Erne11ta Saballo 
Ciriaco Menor S.A.Cunanan 

Cadmium in fish 
by pulse 
polarography 
GC analysis of 
essential oils 

Thesis 1 Fred Reyes P.A.Kapauan 
E.Sombrito 

Mercury in San 
Juan River 

Thesis 1 Stella Cabanban P.A.Kapauan PASV of water for 
heavy metals 

Thesis 1 Jessica dela 
Cruz P.A.Kapauan 

Pulse polarography 
of arsenic 

Thesis 1 Rosie Laudencio P.A.Kapauan Pb content of 
milk fed to 
infants 

YCAP 1 M.P. Deudo F.L.Santos 
G. Santos 

Pesticide residue 
analysis by gas 
chromatography and 
vanadium and 
manganese analysis 
by neutron 
activation analysis 

YCAP 1 R.R. Yeo E.Sombrito Digestion of fish 
samples for 
mercury analysis 

YCAP 1 C.P. Reyes S.A.Cunanan 
F.P.Verceluz 

Wood plastic 
combination 

YCAP 1 V.A.Garcia F.L.Santos Pesticide residue 
analysis 

YCAP 1 Luz Apostol P.A.Kapauan Determination of 
Pb 

YCAP 1 V.P.Almentras P.A.Kapauan Extracted from 
ceramics 
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S.I. Alaras P.A.Kapauan 

Medardo Tuason 
H.L. Mendoza Staff 

Extracted from 
ceramics 
Chemical 
analytical 
Techniques 

E. Camu 
F. Ansaldo 
E. Dumangas 
N. Chiajca 
A. Lazatin 
E. Lazaro 
W. Garcia 
M. Magno 
C. Legaspi 
M. Lachica 

L.S.Bonoan 
F.L. Santos 

O.T.de Jesus 

Gas 
chromatography 
Training in 
UV and IR 
spectrophoto
metry 

(T 
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ANNEX IV-C 

Radioisotopes Amount (mCi) :Money Value 

Au-198, colloidal 
Br-82, NH.Br 

4 
Co-58, CoCl2 

Co-60, CoCl2 

Cr-51, Na 2Cr0 4 

Cu-64, coins 
1-128, Nal in Na 2S0 3 

1-131, Nal in NaOH 
Ir-192, needles 
K-42, K 2C0 3 

Na-24, Na 2C0 3 

P-32, H 3P0 4 

Ca-45, CaCl2 

Mo-99, Mo0 4 

S-35, H 2S0 4 in HCl 
Sr-85/89, SrCl2 

Tc-99m, sodium pertechnetate 

519.11 : P2,931.00 
0.08 : 120.00 
0,10 : 360.00 
0.86 : 720.00 
79.42 : 1,436.00 
2.50 : 30.00 

11.00 : 80.00 
150.10 3,375.65 

2.98 : 178.50 
26.22 : 300.00 

155.27 : 879.00 
331.77 : 1,357.45 
0.20 : 50.00 
0.03 : 60.00 
0.05 : 50.00 
0.36 : 50.00 
1.7 : 70.00 

T O T A L 1 ,281 .75 mCi : 7 1 2 , 0 4 6 . 9 5 
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OVERSEAS TRAINING ACTIVITIES 
( 1 July 1974- 30 June 1975) 

ANNEX V-A 

Name :Field & Program 
Place and 

: Duration 

Long Term Training 

1. *)r.Federico B. Cruz :Nuclear Medicine 
iPGH) :(M.Sc.) IAEA 

2. Claudia Faustino 
(PAEC) 

:Guided Research in: 
:the Radiation 
Genetics of : 
:Industrial 
Mi croo rgan i sms 
IAEA : 

Middlesex Hospital 
U,K. - 1 Oct.'74-
30 Sept.'75 

Vienna, Austria 
24 April '75 -
23 April '76 

3. Leonardo Santos 
(PAEC) 

:Repair and 
Maintenance of 
Electronic and 
Mechanical 
Equipment 
Colombo 

BARC, Trombay, 
Bombay, India 
12 Sept. '74 -
11 March '75 

4. Carmen Singson 
(PAEC) 

5. Jaime T. Yadao 
(PGH) 

:Radiation 
Sterilization 
IAEA 

BARC, Trombay, 
Bombay, India 
1 August 1974 
30 April '75 

;Treatment Planning; University of 
Dosimetry and Leeds, U.K. 
Radiation Protection October •74-
IAEA October '75 

6. Melinda Yulo 
(PAEC) 

:Uranium Ore 
Analysis 
IAEA 

: U.S. Geological 
Survey, Denver, 
Colorado 
27 Feb. '75 -
26 Aug, '75 

w 
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OVERSEAS TRAINING ACTIVITIES 
( 1 July 1974 - 30 June 1975) 

Name : Field & Program 
Place and 
:Duration 

Short Term Training 

1. Dr. Librado D. Ibe 
(PAEC) 

2. Guillermo C.Corpus 
PAEC 

:Inter-regional seminar: Kingston, 
on Nuclear Power * Jamaica 
Planning 9-20 June 
IAEA 
:Inter-regional Training 
Course on Methods and 
Technical Bases of 
Nuclear Energy 
Regulations 
IAEA 

75 

Washington,D.C., 
U.S.A. 
28 
16 

April -
May '75 

3. Elmer Hernandez 
PAEC 

:Regional Training 
Course on Uranium and 
Thorium Prospecting 
and Evaluation 
IAEA 

India 
4 November-
28 Dec. '74 

4. Tomas Daniel Jimenea:10th Nuclear Technology:Australia 
(PAEC) Course - Colombo 14 April '75-

13 Aug. '75 
5. Lourdes C. Lucas 

PAEC 
:Inter-regional Training:Institute 
Course on Isotope Biologico Sao 
Techniques for Studying Paolo, Brazil 
the Fate of Pesticides 14 October -
IAEA 15 Nov. 1974 

6. Fe 0, Medina 
PAEC 

7. Ernesto N. Mejia 
PAEC 

8. Albert Pelayo 
PAEC 

:Course in Radionuclides:Australia 
in Medicine & Biology 5 November-
Colombo 4 December 1974 
:Inter-regional Training Washington, D.C. 
Course on Methods and U.S.A. 
Technical Bases of 28 April -
Nucl ear Energy 16 May '75 
Regulations 
IAEA 
.•Electronics 
Colombo 

:Japan - 14 Sept, 
19 Dec. *74 

9. Eullnia M.Valdezco :1st Regional Course on :Brisbane,Australia 
PAEC Medical Physics-WHO ;30 June-19 July '75 

0 
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FELLOWS ON EXTENSION DURING FY 1974-1975 
ANNEX V-B 

:Original Program/ : 
:Support Extension Program; Duration Name 

I. Under Various 
Fellowship Programs 
1. Carmen C.Singson: IAEA 1974 - IAEA 1975 

2. Janet Catral 

3. Wyona V. Cruz 

II. Under Research 
Assistantship 
1. Ma.Resurreccion 

B. Petel 

2. Sevilla Detera 

3. Alumanda dela 
Rosa 

IAEA 1973 - IAEA 1974 

East-West Center-
East-West Center 

:3 months 
(March-May 1975) 

:8 months 
(Jan.1975-
August 1975) 

:5 months 
Jan. 1975 -
June 1975) 

: IAEA 1972 -Research :2 years 
Assistantship (2 May 1974-

3 May 1976) 
: Howard University :1 year 
Assistantship - Howard (Aug. 1974 -
University Assistantship: July 1975) 

Research :2 years 
: IAEA 1970 - Assistantship (June 1973-

June 1975) 

w 
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LIST OF RETURNED PAEC FELLOWS 
ANNEX V-C 

Name Field Place 

I. Doctor of Philosophy 
a. Dr. Genaro 0. San 

Valentin 
II, Master of Science 

a. Cecilia P. Lugtu 

III. Specialized 
Training/On-the-job 
a. Jose Elec 

b. Virginia Soriano 

c. Germelina F.Garcia 

d. Fernando Singson 

e. Norma Pablo 

IV, Short Term 

Training Fellows 
a. Albert Pelayo 
b. Fe 0. Medina 

Soil Science 

Radiopharmacy 

University of 
:Florida 

:Temple University 
School of Pharmacy, 
U.S.A. 

Agronomic Sciences:Research Centre 
for Agronomic 
Sciences, Castelar, 
Argentina 

Research in the :Grenoble 
various techniques University, Paris 
of magnetic 
resonance 

: Control of Fruit 
Flies through 
Sterile-Male 
Techniques 

:USDA, Honolulu, 
Hawaii 

Nuclear Technology:Australian School 
Course of Technology 
General Radio- :Kanazawa University, 
isotope Techniques:Japan 

: Electronics :Japan 
: Course in Radio
nuclides in Medicine 
and Biology Australia 

** 
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c. Elmer Hernandez Training Course on 
Uranj.um & Thro i urn 
Prospecting & 
Evaluation 

d, Gui lermo C. Corpus Methods and Technical 
Bases of Nuclear 
Energy Regulation 

e. Ernesto N. Mejia Methods and Technical 
Bases of Nuclear 
Energy Regulation 

India 

Washington 
D.C. 

Washington, 
D.C. 

ANNEX V-D 
LOCAL SCHOLARSHIPS 

Dativa de Guia - MPA, UST 
Gumersindo Maniquis - MPA, Araneta University 
Adela Monasterial - MPA, PWU 
Remedios A. Savellano - Ph.D., UP 
Resurreccion Donato - Library, UP 
Edeltrudes C. Gonzales -MPA, Araneta University 
Luningning Lansangan - MSChemistry, Adamson University 
Concepcion S. Perlas - Library, PWU 
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DOCUMENTATION AND TECHNICAL LIBRARY SERVICES 

1. Library Services 
a. Acquisitions 

Following is the acquisition record for the fiscal 
year: 

Books 79 Titles 
Research and Technical Reports-781 Titles 
Subscription (Journals) 1,126 Titles 
Exchanges 791 Titles 
IAEA publications 81 Titles 

(330 copies) 
b. Reference Services 

Reference assistance was extended to 2,203 patrons 
including outsiders. Loans to readers totalled to 
3,721 books technical reports and journals. A total of 
288 literature searches w ere made and 45,022 of 
scientific papers and other official documents were 
reproduced by xerography. 

A subject authority file was compiled to help 
readers. An index to Filipiniana materials in atomic 
energy was organized and is available for readers in 
card form for easy retrieval. 



- A-20b -

c. Others 

Acquired additional shelves for technical reports. 

2. Documentation Service 
A bibliography on "Food Irradiation" and "Nuclear 

Energy in the Philippines, Suppl. 5 had been finished and 
published. New bibliographies under preparation are: 

a. Tritium Suppl. 1 
b. Nuclear Power 
c. Radiopharmaceuticals 
d. Nuclear Safety Information 
e. Updated list of "Serials Available at the 

PAEC Library" 

Twenty-two articles and reports on nuclear energy were 
submitted as input to INIS. 
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ANNEX VI 

PUBLICATIONS 

Scientific Papers Published: 
Aleta, C.R. Why the Need for an environmental report. 

The Nucleus, 14th annual convention issues, May 1975, p.4. 
, Benjamin de la Cruz. Iron Absorption 

studies U3ing isotopically-labelled vegetables. Proc. Radioisot. 
Soc. Philipp. 1974., p. 25-33. 

De la Paz, Lilia, PAEC's Nuclear Training Institute -
A restrospective view. The Nucleus, 14th annual convention issue, 
May, 1975, p. 6-8. 

Lumba, Linda G., Consolacicn Mendoza Austria. A 
Stabilizer free Tc-S-99m colloid. Proc. Radioisot. Soc. Philipp. 
1974. p. 17-19. 

Lumba, Linda G., Consolacion Mendoza Austria. 
Studies on an extractor-generator for use in routine production 
of Tc-99m at PAEC, The Nucleus, 14th annual convention issue, 
May 1975, p. 14-15. 

Medina, Isagani Florencio S. The effects of radiation 
on field rats, The Nucleus, 14th annual convention issue, May 1975, 
p. 11, 17, 18. 

Palabrica, Ricardo J. Nuclear power plant siting policies 
in the United States and the United Kingdom-A Critical review 
and comparison. Proc. Radioisot. Soc. Philipp. 1974, p. 1-5. 
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Cruz, Benjamin de la, et al. The concentration of copper, 
zinc and molybdenum in serum and red blood cells of Filipinos. 
Entered in the 1974-1975 PMA-Abbott Research Contest and won first 
prize under the basic science category. 

Technical Reports 

Alejandrino, A.L.; C. Goze, B. Balboa. The effect of gamma 
irradiation on mimosine in liquid systems. (Preliminary studies). 
PAEC (D) 75008. 

De la Paz, Lilia. Effect of radiation on some salicylates: 
I Steady state studies. PAEC (D) 75009. 

Manoto, E.C.; R.C. Bautista. Sterilization of Orient 
fruit-fly by gamma irradiation and its effect on competitiveness. 
PAEC (D) 75010. 

PAEC Annual Report 1973-1974. PAEC (D) 75001 
Hernandez, E. Exploration for uranium and other nuclear 

minerals. A guide applicable to the Philippines. PAEC (D) 75002. 
PAEC Year End Report 1974. PAEC (D) 75003 
Savellano, R.A.; N. Sarino, E. Valencia, "Garcia. 

Preliminary survey on attitudes, motivations and incentives of 
scientific and technical personnel. PAEC (D) 75004. 

Cabalfin, E.A. Radiat'.on Protection Division, Department of 
Nuclear Services: Status reportc PAEC (D) 75005. 
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Papers: 
Ibe, Librado D. Philippine strategy in nuclear energy. Paper 

read before the Philippine Workshop on Energy Resources and the 
Environment conducted by the Board of Investments, Manila, 3-5 
March 1975. 

. Scientific dimension of technological innovations 
in education: the Philippine case. Taper read a» panel member 
of the Tenth American Studies Seminar on Innovations in Education 
Practice and Technology conducted by the Philippine -American 
Educational Foundation at Nalinac Beach Hotel, Bauang, La Union, 
6-11 April 1975. 

. The PAEC and nuclear medicine in the Philippines. 
Read before the Philippine Society of Nuclear Medicine, Hotel 
Intercontinental Manila, Makati, Rizal, 8 Oct. 1974. 

Bartolome, Zoilo M. Development of an efficient and 
economical small scale management scheme for low and intermediate 
level radioactive waste and its impact on the environment. 
(A preliminary report). Presented before the IAEA Research 
Coordination Meeting on Integrated Waste Management Systems and 
their Impact on the Environment, PAEC, Diliman, Quezon City, 
21-24 Oct. 1974. 

Cabalfin, Edilberto A. Determination of the radiological 
capacity of Culiat Creek and adjoining tributaries. Presented 
before the IAEA Research Coordination Meeting on Integrated Waste 
Management Systems and their Impact on the Environment, PAEC, 
Diliman, Quezon City, 21-24 Oct. 1974. 
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Popular Articles Published: 

Ibe, Librado D. Atomic energy Cor development. Philippines 
Quarterly, December 1974 p. 31-38. 

Nacario,V. Metal traces in heart under study by PAEC, 
Orient News, 18 Feb. 1975. 

. Only 2 people authorized to use nuclear pacemakers, 
Orient News. 11 Feb. 1975 

. Total and complete; PFM assures support for all 
projects of atomic energy body, Government Report 23 Dec. 1974, 
p. 8. 

. Nuclear reactor supports efforts to increase 
economic development, Government Report, 23 Dec. 1974, p. 3. 

. RP launches power program, Orient News, 14 Dec. 
1974, p. 1. 

. In 7 years; Nuclear power plant to rise in RP, 
Part I, Orient News, 16 Dec. 1974, p. 1 

. In 7 years; Nuclear power plant to rise in RP, 
Conclusion, Orient News, 17 Dec. 1974, p. 1. 

. Industry benefits from atom, Orient News, 
7 Dec. 1974, p. 7. 

• Nutrition; Kamote rich source of iron, 
Government Report, 2 Dec. 1974. 

. Science; Waste Management system, Government Report, 
11 Nov. 1974, p. 6. 

. Industrial uses of radioisotopes, Government Report, 
28 Oct. 1974, p. 6. 
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Nacario, Vicente V. Science and Technology weekt Capped 

by PPM's new deal program, Government Report, 29 July 1974, 

p. 4-5. 


