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HIGHLIGHTS OF OPERATIONS

The Philippine Atomic Energy Commission (PAEC) is
entrusted with the responsibility to promote and regulate the
peaceful uses of atomic energy in the country. As a research
agency, PAEC activities have been directed toward the attain-
ment of government priority goals.

In line with the KKK Program, researches have been geared
toward the socio-economic improvement of bur people. A
number of them are:

- A study on the hormonal pattern of the adult female
carabao which showed that 50 per cent pregnancy rate
at fixed number of hours after a second dose of
synchronizing hormone has been given. Observation
on the hormonal pattern through radioimmunoassay
techniques facilitates timing for artificial
insemination.

- An irradiated vaccine against the parasite.haemonchus
contortus has been produced that will alleviate farm
animals of the scourge of the parasite.

- Mutation studies on the Bengawan rice variety have
resulted in a 4.21 tons hectare harvest, compared
with the original's 1.42 tons/hectare yield.

- Two PAEC mungbean varieties characterized by large and
shiny yellow seeds and non-shattering pods even when
mature have been turned over to the KKK beneficiaries
for mass production.

- Efforts to derive alcohol from agricultural wastes have
achieved a 50 percent increase in sugar yield from said
wastes through the use of gamma radiation.

Other fields of studies have garnered equally encouraging
results.

- Studies on iron absorption of Filipinos have shown that
there is a direct relationship between iron absorption
and fortification levels (through an iron-fortified
diet).

- Chitin from crabshells has been found to be good in
concentrating lead, cadmium, zinc and iron from
environmental samples and are thus useful in decon-
taminating pollution in water. This leads too to the
possibility of using it as a decontaminant in radio-
active waste water.



The PNPP-1 program constitutes a major portion of PAEC's
regulatory activities. Continued vigilance over the activities
of the PNPP-1 construction is pursued through the PAEC Quality
Assurance Regulatory Inspection Program. This year, the PAEC
Resident Inspector Program was implemented. The Philippine
System of Accounting for Control of Nuclear Materials was also
restructured. A guide on the implementation of the basic
requirements for operators' licensing was completed. Four (4)
environmental audits at the PNPP-1 were conducted. Interagency
sectoral meeting were conducted to map but the implementation
of the National Emergency Preparedness Master Plan.

Of equal importance in PAEC's regulatory functions is the
issuance of licenses to radioactive materials and facility
users in the country. This year 183 licenses were issued.
Radiation hazards evaluation of all these facilities and users
as well as site inspection were conducted.

In the past year, more people have shown awareness of the
peaceful applications of atomic energy, as shown in the
increased number of visitors to PAEC, and increased requests
for lectures from schools and student groups, as well as for
nuclear exhibits.

Equally increased were applications of radioisotopes
in various industries and medical uses, consequently enabling
PAEC income in the technical services to reach the |*1M mark
for a second time.

And for greater efficiency and safety, the present
research reactor is being converted into 3 Mw TRIGA type
reactor to cope up with the various technical obligations.
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A, NUCLEAR RESEARCH AND DEVELOPMENT

The priorities in research and development activities
in PAEC have been reoriented towards achieving the econo-
mic and social upliftment of the Filipinos. Utilizing
radiation and nuclear techniques, investigations are under-
taken to increase agricultural productivity, improve public
health and nutrition, accelerate industrial development,
and improve environmental conditions.

A.I FOOD AND AGRICULTURE

To meet the country's food requirements, projects on
increasing food production and reducing food losses are
undertaken.

Crops are improved through utilization of nuclear
energy and are multiplied for dissemination. Disinfesta-
tion and food irradiation studies are being conducted to
prevent food losses. Plant nutrition studies focus on
micronutrients.

A.1.1 Crop Improvement

A. 1.1.1 Rice

Bengawan and C4-63G rice varieties are being
improved through mutation induction. These varie-
ties have stable yields under minimum fertility,
superior eating quality and field resistance to the
dreaded tungro disease but both tend to lodge and
mature late.

A Bengawan mutant yielded 4.21 tons/ha compared
to 1.42 tons/ha of the original Bengawan. This mu-
tant matured three weeks earlier. ' There was a signi-
ficant reduction of panicle length, plant height,
increase in productive tillers and average number of
grains/panicle. This mutant will be submitted for
Seed Board approval in March 19 83. Two C4r-63G'mutants
had higher yields than the original variety.

Work on old seedboard varieties (ex. Azmil, Intan
and milflor) crossed with the most advanced varieties
was continued. Old seedboard varieties have good eat-
ing quality, need little fertilization, are resistant
to some major pests and diseases but tend to lodge at
maturity. The most advanced varieties are resistant
to other diseases and pests but have poor eating quali-
ty.

Crossing was done to develop rice varieties that
are of good eating quality, early maturing, resistant



to major pests and diseases and adopted to
a wide range of growing conditions.

Also in progress are improvement studies on
IR-52, a rainfed rice developed by IRRI, and Red
Rice, an upland variety from Nueva Vizcaya.

A. 1.1.2 Mungbean

Studies on developing strains that are light-
ly resistant to powdery mildew disease were con-
ducted. Test plants showed that PAEC-3 mutant is
still segregating with respect to resistance to
powdery mildew. Promising resistant lines will
be screened further in a replicated test. PAEC-3
has large and very shiny yellow seeds, and non-
shattering pods. PAEC-3 and PAEC-5 varieties of
mungbean were turned over to KKK beneficiaries
for mass propagation.

A.1.1.3 Corn

Pollen of the Tinigib corn variety were ex-
posed to varying doses of.gamma radiation to deter-
mine whether irradiation can induce variability and
prevent the decrease in yield of corn.

Corn populations were artificially- pollinated
with irradiated pollen grains and observed for yield.
More irradiation studies will be undertaken.

A.1.1.4 Winged Bean

The National Academy of Science in the United
States has published a glowing report of the nutri-
tive value of winged bean. Drawbacks to widescale
planting of winged bean are its photoperiod sensi-
tivity and viny character (thus requiring trellises).
This project aims to induce by irradiation mutants
without these drawbacks.

A. 1.1.5 Sweet Potato

Studies in progress are aimed at earliness or
increase in yield potential increase in protein
content of the tuber, and tolerance to shade and
water logging.

Yield tests were conducted on irradiated adven-r
titious buds from cut leaf of the BNAS variety.
More tests are needed to determine whether any change



in the yield potential of putative mutants : - .rred.

A.1.2 Pest Control

A. 1.2.1 Control of Fruitflies

Ovarian development and mating preference in
fruitflies obtained from field-infested fruits and
those artificially-reared in the laboratory for
over 100 generations were studied. Results showed
that the ovaries of the laboratory strain females
developed earlier and therefore mature earlier
sexually than their field counterpart.

Mating preference studies indicated that labo-
ratory bred flies mate earlier, much more readily
and longer than the wild flies. These observations
may be possible effects of continuous laboratory
rearing.

A.1.2.2 Disinfestation of Copra, Dessicated Coconut
and Coffee Beans

Different samples of copra, dessicated coconut
copra pellets and crude coconut oil were obtained
from the Philippine Coconut Authority. The pests
observed in the samples were counted and identified.
Diet screening- and preliminary studies on the dura-
tion of the developmental stages of the copra beetle
and coffee bean weevil are being conducted in the
laboratory. The mites encountered in the rearing
were identified. In dessicated coconut, some enteric
bacteria were isolated and identified according to
species. Two species were irradiated and are under
observation.

A. 1.2.3 Cigarette Beetle

Since control of cigarette beetle thru the use of
chemicals seems unsuccessful, gamma radiation is
being tested to determine if it could be recommended
for commercial disinfestation of tobacco and tobacco
products. Radiosensitivity tests for all stages and
ages of cigarette beetle were performed using differ-
ent dosages of radiation. Results showed that a dose
of 200 kr prevented the pupae from emerging into
adults. A dose of 300 kr gave a complete kill of
adults 4 days after irradiation.



A.1.3 Food Irradiation

A.1.3.1 Gamma Irradiation for the Extended Commer-
cial Storage of Mangoes

This experiment was conducted to verify the
radiation dose that can completely inhibit infesta-
tion in fresh green mature mangoes and to evaluate
the effect of radiation treatment in ripening, post
harvest deterioration and organoleptic properties
of the fruit.

Results indicate that irradiation at 50 krads
prevents the hatching of eggs of the Oriental Fruit-
flv Daous dovsalis. Irradiation had a beneficial
effect in controlling decay. Yellowing was also
delayed. Although fruits slightly softened., there
was no organoleptic evidence of improper ripening.

A. 1.3,2 Irradiation Studies on Mangoes

Integrated studies on irradiated Philippine
mangoes (carabao variety) were undertaken to deter-
mine the interrelationships between the effects of
the preservation methods to maturity, treatment, and
temperature storage on the shelf-life, chemical, and
sensory attributes of the carabao mango. Mangoes sub-
jected to the combined treatment pre-hot water dip and
irradiation had the least carotene, ascorbic and pH,
and sugar contents. This is attributed to the delay-
ed ripening in treated fruits. Except for color and
other attributes shown by green mangoes stored at 15 °C,
no significant changes between fruit maturities^pre-
servation treatments, days of storage temperature were
found by the taste panel in their sensory evaluation.

A.I.3.3 Techno-economic Feasibility Studies

The project aims to determine the economic feasibi-
lity of irradiating selected food commodities under
local condition and to identify the factors necessary
in bringing about the early adaptation of the process
to local food processing and distribution problems.

The voluminous data collected and analyzed
from various, government offices will soon be
presented in a technical paper.



4.1.4 Plant Nutrition

A. 1.4.1 Micronutrients in Corn

The Philippines still imports corn. There are
a number of problem corn growing areas suspected to
be deficient or in excess of certain micronutrient
elements. Micronutrients are known to be essential
for plant growth. The study involves determination
of micronutrient status of soils in certain loca-
tions in the country and experiments on inducing
deficiency and toxicity of different trace elements.

A.1.5 Animal Production

A*1.5.1 Vaccine Against Goat Parasites

Haemonahus oontortus is a debilitating parasite
of ruminants like goat. The PAEC has developed a
radiation attenuated vaccine against this parasite.
Determination of the duration of protection afford-
ed by the vaccine is in progress.

A.1.5.2 Hormonal Patterns in the Adult Female
Carabaos

This study is conducted with the view to improve
the total carabao and their reproductivity and produc-
tivity as a source of meat and milk. Knowledge of
the hormonal pattern may help pinpoint the optimum
time for administering artificial insemination.

Monitoring of hormonal events in Philippine cara-
bao was done thru the use of radioimmunoassay tech-
niques . This resulted in greater understanding of the
ovarian status of the animal. Progesterone measure-
ments identified the carabaos with normal oesterous
cycles as well as those with irregular cycles. This
was also useful in pregnancy diagnosis of animals
bred 3 weeks earlier. Breeding by artificial insemi-
nation at fixed times 72 and 96 hours after the second
dose of synchronizing hormone has given a 50% prenancy
rate in 2 experiments.
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A.2 NUCLEAR FUELS AND POWER SYSTEMS TECHNOLOGY

Towards the national goal of reducing the dependency
on imported fuel and diversifying the country's energy
resources, the PAEC continues its nuclear minerals explo-
ration, recovery and fuel technology development activi-
ties. The operation of the Philippine Research Reactor-1
(PRR-1) continued to provide local technologists with
invaluable training and experience in nuclear technology.
Development and fabrication of nuclear electronic instru-
ments for nuclear laboratories, industrial plants, medical
and educational institutions continued to be pursued.

A.2.1 Nuclear Minerals Exploration, Recovery and Technology

A. 2.1.1 Nationwide Survey for Uranium

In coordination with the Bureau of Mines, PAEC
conducted heavy mineral sampling in Northern Luzon
covering 15,000 sq. km. as part of the nationwide sur-
vey for uranium.

Geochemical Exploration for Uranium

Semi-detailed surveys were conducted in Southern
Batangas (170 sq. km.) , Aringay, La Union (335 sq. km)
and Benguet (9 sq. km.) for geochemical exploration for
uranium.

A.2.1.2 Uranium Recovery

Installation of the uranium ore processing labora-
tory was completed and comparative studies on the reco-
very of uranium from Larap area were performed. A
total of 12,250 samples were analyzed for uranium
(4,560 by flourimetry and 7,690 by delayed neutron acti-
vation) . There were 13,200 elemental determination
conducted using absorption spectrophotometry.

A.2.1.3 Conversion of Yellow Cake to Uranium Dioxide

Analytical tests were done on 100 kg. of uranium
concentrate (yellow cake) using the titrimetric method
of uranium analysis. Batches of the uranium concentrate
were processed by solvent extraction to achieve nuclear
grade purity. Batch stimulation of countercurrent ex-
traction was employed.

A.2.2 Nuclear Systems Technology

A.2.2.1 Research Reactor

Improvements on the research reactor include re-
placement of 28 cubic feet of nuclear grade resins for
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two demineralizer columns of the reactor water purifi-
cation system resulting into optimum water condition-
ing. A more flexo-rabbit dispatch unit of the pneumatic
system, and a 10-ton capacity breakdown shoe of the
overhead crane of the reactor dome were also installed
and successfully tested.

A.2.2.2 Nuclear Instrumentation

The following summarizes the development and fabri-
cation work of the nuclear instrumentation group of the
Commission.

Development

Circuit:

Packaging:

Fabrication

Relays :

Sealer/Timer:

Lighting system:

Signal amplifier:

Amplier protector:

9

4

4

1
1

2
1

units

units

units

unit

unit

units

unit
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A.3 MEDICINE, PUBLIC HEALTH AND NUTRITION

Nuclear energy is continuously utilized for efficient
medical diagnosis, treatment of diseases and safeguarding
public health. Present investigations include detection of
metastatic thyroid carcinoma through whole body counting,
iron fortification studies, and epidemiological studies
around PNPP-1.

A.3.1 Medicine

A.3.1.1 Detection of Metastatic Thyroid Carcinoma

A total of 22 documented cases of thyroid carcino-
ma at the Department of Nuclear Medicine and Research,
Veterans Memorial Medical Center were studied. All
cases had undergone total thyroidectomy. Whole body
counting guided post-operative management of the cases.
Periodic whole body count every 4 to 6 months was done
to detect any recurrence of functioning metastatic
(spreading) thyroid carcinoma.

A. 3.1.2 Radiation Sterilization of Medical Products

In connection with the establishment of a bulk
radiation facility, development studies are conducted
on locally manufactured medical products to determine
if gamma radiation can be used for sterilization.Samples
like scalp vein sets, feeding tube, absorbent cotton,
surgical gauge and antibiotics were taken from various
sources. Data obtained from the study showed that radia-
tion sterilization is an effective and efficient sterili-
zation technique.

A.3.2 Public Health

A.3.2 Survey of Prevalence of Abnormalities Prior
to PNPP-1 Operation (Classified)

Epidemiological studies around PNPP-1 were directed
towards gathering baseline information on the prevalence
of malignancies and congenital malformation pregnancy
wastage and thyroid abnormalities which will serve as
reference point on the radiation-related parameters once
the nuclear plant becomes operational. With the active
participation of the primary health care workers in the
Rural Health Unit medical surveillance three municipali-
ties was undertaken during the period. Percentage of the
population surveyed was 77.25 for Morong, 38.8 for Bagac,
46.48 for Palawig, Zambales.
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A.3.3 Nutrition

A.3.3.1 Iron Fortification

Iron fortification studies were undertaken towards
controlling iron deficiency anemia. The effect of iron
fortified rice on the absorption of iron among Filipino
male adults was evaluated. Results of the study indi-
cate a direct correlation between iron level and iron
absorption. Rice fortified with iron at 2% level show-
ed a 20% iron absorption. Increased absorption is ex-
pected in iron deficiency and individuals until their
tissue stores become replenished with iron after which
negligible absorption will be experienced.

A.3.3.2 Selenium Studies Among Filipinos

Studies are undertaken to set baseline values of
selenium among Filipinos and in common food dietary.
Food samples from Cavite and parts of Laguna were col-
lected and are being analyzed for selenium by neutron
activation analysis.

15
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A.4 ENVIRONMENTAL SURVEILLANCE

One of the Commission's primary responsibilities is to
protect the country's populace from undue radiation exposure.
This is being carried out through the establishment of the
baseline radionuclide content of air, soil and various bio-
media including commonly eaten crops. Data from the base-
line studies will be used in monitoring any future significant
increase in background radioactivity due to the operation of
nuclear power plants and other nuclear facilities, nuclear
weapon testings and nuclear detonations.

The activities on environmental surveillance for the
year 1982 include the following:

A.4.1 Radioactive Fallout Surveillance

Continuous monitoring of air and rainwater in the vici-
nity of the PAEC Compound was conducted. Air samples are
analyzed for Sr-90 and Cs-137 using sequential radiochemical
analysis. Rainwater samples are composited monthly and ana-
lyzed for Sr-90 and Cs-137 using sequential radiochemical
separation recommended by MASI. Both samples are counted
using low background beta counter.

Thru the Commission's Grants-in-Aid Program, air
samples are also collected at other sampling stations:
University of San Carlos, Cebu and Silliman University,
Dumaguete. The samples are then sent to PAEC for radiochemi-
cal analysis. Rainwater samples are collected at Cebu's
three sampling stations and analyzed for Cs-137 and Sr-90.
Preliminary analysis is done at the University of San Carlos
and analysis' final phase and counting are done at the
Commission•s laboratory.

A.4.2 Bioaccumulation Studies

Assessment of the potential radiological impacts to
man of the operation of nuclear establishments requires know-
ledcre of the interaction of radionuclides in biological sys-
tems in the environment. Towards this pathways including
bioaccumulation/concentration factors of certain radionuclides
are being undertaken.

Baseline studies include:

A.4.2.1 Bioaccumulation Factor For 1-131 Mussel

Mussels used in the study were collected from BEAR
mussel farm in Binakayan, Cavite. Two sets of bioaccu-
mulation experiments were carried out followed by reten-
tion studies. The relative distribution of the isotope
in the mussels was determined.

17



A.4.2.2 Bioaccumulation Factors of Tritium in
Oysters (Classified)

Oyster is an important indicator of radioacti-
vity in coastal areas. Species of Crosaortea iredalai
were taken from BFAR, Experimental conditions were
optimized for the survival of oysters in an aquarium
where oysters were kept hanging in strings. Tritium
content of tissue-free water extracted from the samples
was determined. Freeze-dried tissues were analyzed for
tissue-bound tritium.

A.4.2.3 Concentration Factors for Tritium in
Crops (Classified)

Rice and corn plants were grown in glazed pots
covered with plastic sheets and set on plastic basins
using soil taken from Bataan. Tritium was applied to
the experimental pots as soon as the plants bore
fruits. Corn samples were freeze-dried to extract
interstitial water for tritium analysis. The tissue-bound
water of the corn samples was obtained by the combus-
tion process.

A.4.2.4 Concentration Factors for Sr89y/90 Uptake
in Crops (Rice, Corn and Sweet Potato)
(Classified)

Uptake studies for strontium-90 were initiated on
commonly consumed crops in the Bataan area. These in-
clude rice, corn and sweet potato. Each crop was
planted in pots with soil taken from Bataan and spiked
with Sr-90 solution.

At maturity the different plant parts (grains
or tuber, leaves, stem and roots) were, harvested, pre-
pared for radiostrontium assay.

A.4.2.5 Potential Pollutants in Coal (Classified)

This study aims to determine radioactive contents
of Philippine coal. Processes used in the study are:
collection'and preparation of samples; analysis in
coal and coal ash; multielement analysis of coal ash;
and radiochemical separation and determination of radium
in coal.

A.4.2.6 Agricultural Parameters for Dose Calculations
(Classified)

Agricultural data in mean production, productivity,
and irrigation were calculated from about 39-48 crops
planted in the provinces of Bataan, Bulacan and Zambales.
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Results of this study will provide the necessary
basic agricultural parameters needed for dose calcu-
lations in connection with environmental projects.

A.4.2.7 Radionuclide Contamination Measurements
Using Aquatic Organisms (Classified)

Study on hioaccurimlation factors of cesium,
strontium, and cobalt in marine organisms is being
undertaken. Accomplished were:
- Determination of loss kinetics of Cesium-137 in

Philippine mussels, Myt.ilua gmctvagdinus.
- Preliminary run for measuring the uptake of radio-
nuclides by fish.

- Studies on the efficiency of different adsorbents
for clarifying used aquarium sea water.

- Survival studies on seaweeds in natural seawater
medium and 'under artificial light.

A.4.2.8 Uptake of 1-131 by Some Crops in the
Eataan Area (Classified)

The study aims to determine: the uptake and
distribution of 1-131 in vegetables under tropical
conditions; the retention of 1-131 in plants at
various time intervals; and the extent of radioiodine
uptake through the water-plant-man ingestion pathway.

A.4.2.9 Age and Site Specific Dietary Patterns in
the Plume Exposure Pathway (EPZ) (Classified)

Survey data for population one (1) year old and
above were obtained for 10% sample of the population of
the barangay of Nagbalayong in Mbrong. Survey is on-
going for barangay Poblacion. Surveys of other barangay
of Morong and Bagac will subsequently follow.

Survey data for one (1) year old and below were
obtained for nine (9) barangays of Bagac, and four (4)
barangays of Macabebe, Pampanga. The Macabebe data will
be part of the Ingestion Pathway Zone.
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A.5 SUPPORTIVE BASIC RESEARCH

Studies that are basic in nature but essential to
large-scale utilization of applied research results are
being undertaken by PAEC. These studies are conducted in
support of other investigations undertaken by the Commis-
sion. Basic objective research at PAEC are in nuclear
and solid physics, radiation and radiochemistry, radio
and radiation biology, and problem-oriented research for
applications in the different fields of science and tech-
nology.

A.5.1 Biology

Chromosomal Studies (Classified)

Baseline chromosomal studies were undertaken on
species which are components of the biota in the environs
of the PNPP-1, to illustrate normal karyotype. The
karyotypes of three species of bats and one specie of fish
(Tilapia) were established. Karyotypes of present mammalian
species found in the environs of PNPP-1 may be used as base-
line in the monitoring of radiation effects arising from the
operation of the nuclear power plant.

A.5.2 Physics

Radiation Effects on Materials

The structural effects of irradiation on SS-310 stain-
less steel were investigated for the X-ray scattering
studies. .Results showed no detectable structural changes
in irradiated SS-310.

Void Fraction Determination by Neutron Scattering

Theoretical studies on the void fraction determination
of two-phase employing neutron transmission technique was
conducted for the neutron scattering studies. Equations for
determining void fraction from measured neutron transmittance
were developed and the accuracy was determined for different
types of two-phase flows. Also performed were initial experi-
ments on the determination of the macroscopic neutron-nucleus
interaction and build-up factor for the flexiglass.

A.5.3 Chemistry

A.5.3.1 Alcohol Production from Irradiated Agricul-
tural Wastes

The use of radiation pretreatment of agricultural
cellulose raw materials prior to hydrolysis was inves-
tigated. Cellulose is not easily hydrolyzed and
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radiation may jrĵ ke it more accessible to hydrolytic
attack for energy production was done in connection
with its -potential commercial utilization as energy
source. The study dealt on data obtained from the
irradiation of coir husk followed by acid hydrolysis;
and data on the enzymatic hydrolysis of irradiated
rice straw, rice hull corn husk. Results indicate
that radiation pretreatment has a significant effect
on the agricultural cellulosic raw materials result-
ing in an increase in reducing sugar formation during
saccharification by acid and by enzymes (cellulose).

A.5.3.2 Mutagenicity Testing of Irradiated Smoked
Mackerel

The mutagenicity of smoked mackerel (Bastrelligev
sp.) exposed to gamma radiation was investigated.
This study was aimed at establishing the toxicological
safety of gamma-irradiated smoked mackerel by using
inexpensive and short-term mutagenicity tests. The
data indicated that the formation of thiobarbituritic
acid - reactive radiolytic products increased with
lower radiation dose, and decreased at doses of 6.0 KGy
and above.

A.5.3.3 Ion Exchange from Crabshells

Chitin, a cationic marine polymer obtainable
from crabshell was tested for its ion-exchange capacity.
Using column and batch extraction techniques, the
ability of this polysaccharide to take up lead, iron,
zinc, cadmium and copper synthetic aqueous solution of
these ions and from river water samples and mine tailings
was tested. Data showed that chitin can be used to con-
centrate copper, lead, cadmium, zinc and iron from envi-
ronmental samples prior to instrumental analysis by
atomic absorption spectrophotometry. Using batch extrac-
tion technique, three hundred milligrams of chitin can
collect up to 500 ug of these ions in aqueous solution
at concentration level 0-20 ppm.

22
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A.6 SOCIAL RESPONSE TO NUCLEAR TECHNOLOGY

A.6.1 Survey of Attitudes of Residents Near a
Geothermal Plant Site Towards Nuclear and
Geothermal Energy

For the period under study, further analyses
were done on the data from the survey conducted last
year on attitudes towards five energy systems among
Metro Manila respondents. Emphasis was placed on the
demographic variables.

One hundred and seventy-two (172) respondents
were drawn from students and civic leaders in Duma-
guete City using a modified questionnaire comparing
attitudes and beliefs about nuclear and geothermal
energy. The respondents were residents within a 10-
mile radius of an operational geothermal power plant.

Results support the hypothesis that people who
will not be directly affected by the risks perceived
to be posed by an object, would less likely hold un-
favorable attitudes toward that object. And, like
the Metro Manila respondents, members of the Dumaguete
sample who were exposed to government information
drives on energy systems would tend to hold very favo-
rable attitudes toward energy systems.
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NUCLEAR LICENSING AND SAFEGUARDS

t>.l NUCLEAR REGULATIONS AND LICENSING

Tne Philippine Atomic Energy Commission has
zealously pursued its program of activities and
studies to ensure public safety and environmental
protection with regards to the operation of nuclear
facilities and the use of radioactive materials;. This
program includes the monitoring, inspection, and
licensing of nuclear facilities; safety evaluation;
standards development and nuclear safeguards.

ii.l.i Nuclear Materials and Facilities Licensing

Materials and facilities licensing
ensures that all activities involving the
handling and use of radioactive materials and
facilities are properly monitored, evaluated
and authorized by the Commission through
specific licenses or permits. For the year
under report a total of 1S4 licenses were
issued. Of these 146 were renewals, 2j were
amended and 15 were'new.

Inspections were done on 158 facilities.
Uf these 281 were given roliow-up inspections..

A total of 2yO certificates for the
release/transport of radioactive materials
were issued. Fees amounted to ?2,900.00.

Licenses issued Dy category are ae follows:
radiography - 17; research and training, - 25;
commercial sale or transport - 18; hospitals
and clinics - 53; industrial - 71.

£.1.2 The PiNPP-1 Project

2.1 Plant Construction

The PAEC conducted and accomplished
regular audit and inspections or all
PNPP-i construction activities. Four
regular team inspections on PN.fP-1
construction activities were completed.
These regulatory inspections and audits
serve to verify whether all PAEC require-
ments for the establishment or nuclear
plants are being complied with anc* carriec
out.
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2.2 Quality Assurance

PAEC reviewed ana evaluated 69
Quality Assurance Control procedures of
NPC and WlPCC and transmitted evaluation
reports for proper action and response;

Reviewed and evaluated, quality
assurance programs of wPC, WIPCO,
MIESCOR, Jr-CI, CBI, CaS;

Reviewed and evaluated 10 bulletins,
lu circulars, 1U information notices of
the uSHRC;

Finalized draft of rNFP-1 Regulatory
Inspection Program: PNPP-l Pre-Operational
Testing;

completed quality assurance aspect of
regulatory inspection training course for
PAJCC inspections and prepared training
syllabus for QA training on PKPP-'l s}Tstems
and relevant inspection methods and
techniques:

Completed six audits or the QA program
and organization of NPC, WIPCO, MI^SCOR,
PCI, CBI and CES. Four fcliow-up audits
of NPC, WIPCO, MIESCOR and PCI were done>

Conducted regular interface activities
with senior site QA personnel of r<PC,
WIPCO and sub-contractors;

Conducted two reactive inspections to
verify end evaluate damaged water level tap
or the steam generator and cutting of 2.5
mm x 3IP hole of tne metal containment
vessel.

Completed evaluation c± ten KPC
responses to PAEC inspection reports.

a.1.3 Safety Evaluation and Licensing

The FAEC reviewed and evaluated all safety
analysis reports submitted to the Commissicr;
by the Nuclear Power Corporation (NPC) which
are necessary for tne issuance of permits snc.
licenses.
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For the year 1982 PAEC conducted trial
Final Safety Analysis Report (FSAR) using
PNPP-1 Preliminary Safety Analysis Report
(PSAR) as review documents and developed
two checklists for FSAR.

Reviewed and evaluated power reactor
operating experiences reported in two volumes
of USNRC license events reports; and reviewed
and evaluated three technical documents.

B.I.4 Standards Development

This area includes the establishment and
development of standards, rules, regulations
and other relevant regulatory guides and
criteria for licensing of all activities
involving nuclear materials and facilities.

During the period under report technical
support was provided in the development of
PAEC regulations and criteria in the physical
protection for nuclear power plants and t
materials and criteria for the preparation
of radiological response plans and preparedness.

A draft regulation for notices, instructions
and reports to workers was completed and the PAEC
Incident Response Plan prepared.

B.2 NUCLEAR SAFEGUARDS

Part of PAEC's responsibility is to
formulate regulations to ensure the physical
protection of nuclear power plants and
materials and the prevention of diversion of
nuclear materials from nuclear power plants.
It also establishes a national system of
accounting for and control of all nuclear
materials subject to safeguards under the IAEA.

During the period under report PAEC:

Finalized the updated draft of the
regulation governing the safeguards of
nuclear materials in the Philippines;
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Restructured the Philippine System of
Accounting for the Control of Nuclear Materials
(PSAC) to define the specific procedures to be
followed and to specify technical requirements
imposed on the licensee;

Formulated and evaluated the NPC
comments on the final draft of the code of
PAEC regulations, portions of the PNPP-1
Physical Security System Program submitted
by NPC and;

Completed the final draft on the Rules
and Regulations on the use, possession and
acquisition of Special Fissionable Materials
(SFM) .
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SUPPORTIVE TECHNOLOGY

Technical Extension Services

Nuclear Manpower Development

Nuclear Public Acceptance

Program Management

Nuclear Legislation

Special Projects

30



TECHNICAL EXTENSION
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C, SUPPORTIVE TECHNOLOGY

C.I. TECHNICAL EXTENSION SERVICES

C.I.I Industrial Applications

A new service activity started to be
offered this year which may bring in more
revenues to PAEC in the future. This is the
determination of C0 2 levels in tanks which
are components of fire protection systems
of ships. This service was conducted at
ships docked or under routine maintenance
at the PHILSECO shipyard in Olongapo.

The following summarizes important field
tests and some developmental activities
completed this year.

C.I.1.1 Radiotracer Studies in Seepage

Investigations

Radioactive tracer studies were
employed to provide some information
needed for planning remedial measures
to minimize seepage losses at Barit
Hydroelectric Plant maintained by the
National Power Corporation.

C.I.1.2 Level Gauging of C0 2 Tanks

As a standard operating
procedure in a shipyard fire protection
systems in cargo and passenger ships
must be checked for compliance with
standard requirements before departure.
Upon the request of PHILSECO in Zambales,
nuclear level of carbon dioxide tanks
in two cargo ships was done.

C.I.1.3 Experiments in Quality of
Radiographs

A series of experiments
were conducted this year to
determine whether a locally
available film AGFA Structure 7,
has the same characteristics as
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imported Type A or Type C film
used for radiographs in order
to make use of the corresponding
Gamma Exposure Chart for these
films and to utilize available
brands of developing and fixing
solutions. More experiments
will be conducted to further
refine the procedure to obtain
radiographs of excellent quality.

C.I.1.4 NAA of Glass Deposits

The elements present in
deposits that have developed on
the surface of glass windows
were determined by neutron
activation analysis. The analysis
requests was made by a local
firm to determine the sources of
the deposits and the applicable
cleansing agent.

C.1.2 Radiation Protection

The protection of workers, the public
and the environment is a basic requirement
in the operation of a radiation facility.
The PAEC performs the services mentioned
below for its radiation workers as well
as those of 270 institutions in the country.
The increase in subscription is indicative
of a growing awareness of the proper handling
of radiation among radiation workers in the
Philippines.

C.I.2.1 Film Badge Service

A total of 31,254 film badges
were issued for 1982 which is an
increase of 13% from last year's
subscription count. Revenues,
amounting to J»295,515 was a 7%
increase from that of last year.

C.I.2.2 Nuclear Instrument Calibration and
Evaluation

185 nuclear monitoring instruments
were calibrated and issued certificates.
Fees from this service amounted to
1*13,875. Two facilities and two
installed equipment were evaluated for
radiation leaks and/or scattering.
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C.1.2.3 Radiation Control

A total of 2,432 jobs were
performed, the number representing
an increase of 13.9% from last year's
accomplishment.

C.I.2.4 Nuclear Materials and Radwaste Management

Processed this year were 49 requests
for disposal of solid wastes amounting
to 208 cu. ft. of assorted low level
solid wastes and 26 requests for disposal
of 4,087 liters of low level liquid
wastes. Total collectable revenue was
J*3,125. Two spent industrial sources
were deposited for disposal with a
work service fee of ?400.

C.I.3 Radioisotopes Production

One of FAEC1 s major service is the
supply of radioisotopes for peaceful uses in
medicine, industry, agriculture and research
in various field. About 500 mCi of 1-131
every week was supplied to medical practitioners,
researchers and industrial users. In-113m
generators were also regularly supplied to
hospitals for diagnostic purposes.

Earnings from this year's radioisotope
service, representing 70 9 orders filled, is
?633,999, almost the same as last year.
Income generated from 1-131 products, which is
the top earner, is 3*501,000 and an amount of
£133,000 earned from the rest of the radio-
isotopes/radiopharmaceuticals produced.

To support the radioisotope production
program, other activities are being carried out.
These include research on the preparation of
Tc-99m and labelled compounds. Production of
radioimmunoassay kits and facility improvement
and scaling up of radioisotope production
capacity and to give a guarantee to the users
that the products are harmless when administered
to the patients, quality control study on radio-
pharmaceutics are being done. Also researched
were rules and regulations for the safe transport,
handling and disposal of radioactive materials
and on the establishment of standards and limits
on radiation exposure and radioactivity release
from nuclear facilities.
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C.I.4 Analytical Services

A total of 708 analyses were performed
which generated an income of £73,230.00. There
was a 34% drop in income compared to last
year's income due mainly to equipment break-
down and reduced demand for mercury and radio-
activity determinations. The main cause for
the reduced demand was the folding up of
several of the smaller tuna exporting businesses.

C.I.5 Irradiation Facilities Operation

C.I.5.1 Research Reactor

The reactor facility was in
operation for about 400 hours at
100 kilowatts power (1.7 Megawatt-
day) for isotope production, neutron
activation analysis (delayed neutron
activation). The operation served
about 210 irradiation jobs (about
96,000 capsule-hours) for isotope
production and 7700 irradiation
jobs (128 capsule-hours) for uranium
analysis studies.

C.I.5.2 Co-60 Gamma Irradiation

Some 4,610 samples were irradiated
in the two Co-60 irradiation
facilities in the Commission.
Dosimetry service for the outside
users totaled 342.
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C.2 NUCLEAR MANPOWER DEVELOPMENT

The development of local experts in different
fields of nuclear energy is a continuing major
concern of the PAEC. The nuclear manpower
development program aims to ensure the adequate
supply of capable and well-trained personnel for
the Commission and other institutions as the
country moves towards the increased peaceful
applications of nuclear energy in all fields
of endeavor. Activities under this program
include international fellowships and training,
local training, conferences, meetings, symposia
and availment of expert services.

C.2.1 Overseas Training Program

The overseas training program of
the Commission is adequately pursued
through various international agencies
like the International Atomic Energy
Agency (IAEA), United Nations Develop-
ment Program (UNDP) and the Colombo Plan.
For 1982, a total of 58 scientists,
technologists, engineers, medical
doctors and technicians left for abroad
to participate/attend in international
courses, study tours, scientific visits
and technical seminars. Fifteen of
these fellows were from agencies outside
of PAEC.

Breakdown of personnel distribution
on grants is as followst

Type of Fellowship
Grants

Long term, fellowship
Short term fellowship
Specialized training
Scientific meeting/conference
Scientific visit
Seminar/symposium
Study tour

Total

No of
Personnel

5
2
26
11
1
8
5

- -58"

C.2.2 Local Training Program

The Commission also conducts local
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training courses on various fields of nuclear
energy for both professionals and non-prof-
essionals for the development of the required
manpower for the planning and implementation
of the atomic energy program of the country.

A total of eight courses were conducted
and completed, ranging from the more fundamental
courses of radioisotope applications to
specialized courses such as nuclear power
in view of the Philippine Nuclear Power Plant
project. One hundred and sixty nine (169)
trainees from 55 government and private
institutions participated in these courses.

C.2.3 Expert Services

For the year under review, a total of
six (6) IAEA experts were assigned in PAEC.
The experts were:

Mr. Tuvia Schlesinger who assisted in
the establishment of M.S. Medical Physics
program in the country. This was a collaborative
project between University of Sto. Tomas, the
Radiation Health Office and PAEC. He was in
PAEC for one and a half months.

Mr. K.B. Shah, expert in production of
RIA kits. He assisted in the development of
procedures in the production of radioimmuno-
assay kits for medical and animal production use.
He was with PAEC for three months.

Mr. Peter Ambro whose field of expertise
is Nuclear Instrumentation. He developed a
training course in nuclear instrumentation and
maintenance during his three-month assignment
in PAEC.

Mr. A. Hassan, expert in pesticide
residues who was assigned for two weeks,
established a program for the development in
tracer techniques of pesticide residues in
agricultural crops.
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Two experts currently on assignment with
the Commission are:

Mr. Jimeno de Osso who is an expert in
radioisotope production; and

Mr. Ramon Hall, expert in nuclear
licensing, regulation and safeguards whose
assignment is for 12 months.

C.2.4 Research Contracts

Research contracts provide additional
avenues for the total nuclear manpower
development in the form of enhanced research
experience and resources development.
Research contracts awarded to qualified PAEC
research groups and those from other agencies
by the International Atomic Energy Agency
covered the fields of agriculture and food
technology, health physics, medicine and
public acceptance of nuclear energy. Below
is a listing of on-going research contracts.

Agriculture and Food
Technology Contractor/Office

The Application of Gamma Dr. Alicia 0. Lustre
Irradiation for the Food Terminal Inc.
Extended Commercial
Storage of Agricultural
Crops (Part of a
coordinated Program on
the Technological and
Economic feasibility
of food irradiation)

The Pattern of Lutinizing Ms. Adoracion
Hormone and Progesterone Alejandrino
in the Philippine Water PAEC
Buffalo (Part of
coordinated program on
use of nuclear techniques
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Effect of Radurization on Dr. Gloria Guevara
Dried Mackerel (penuma- Bureau of Fisheries
tophrus japonicus) for and Aquatic
the extension of shelf- Resources
life a semi-pilot scale
(Part of a regional
project on radiation
preservation of dried
fish indigeneous to
Asia)

Coordinated program on Dr. Teofilo Eugenic
semi-dwarf mutants for MRRTC
rice improvement in
Southeast Asia MRRTC

Disinfestation of Coffee Dr. Eugenia Manoto
bean and copra by PAEC
gamma radiation (Part
of a coordinated prog-
ram on insect disin-
festation of food and
agricultural products
by irradiation)

Health Physics

Radionuclide Contamination Ms. Flora Santos
Measurements Using Aquatic PAEC
Organisms: Studies on
Radionuclide Transport
in a Marine Eco-system
along the Philippine
Pacific Coast Part of
a coordinated project on
Behavior of long-lived
radionuclides released
from deco-ocean dumping
activities)

Public Acceptance

Nuclear Risk Assessment and Miss Remedios
Public Acceptance Savellano

PAEC
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Medicine

Data Processing for
Internal Quality
Control of In-vitro
Assay

Data Processing for
Internal Quality
Control of In-vitro
Assay

Immunoradiometric Assays
Using Monocional
Antibodies for the
Detection of Circula-
ting on Urinary Antigen
in Patients with
Schistosomiasis
(Part of a coordinated
program on nuclear
techniques for the
detection of parasitic
antigens in bodyfluids)

Radiation Sterilization of
Medical Products in the
Philippines

Iron Absorption Studies
among Filipino Adults
Using Double Extrinsic
Tag Techniques

Dr. Edmundo Villacorta
Philippine Heart Center

for Asia

Ms. Trinidad P.
Trinidad

FNRI/NSDB

Dr. Ernesto 0. Domingo
UP College of Medicine

Ms. Carmen tingson
PAEC

Dr. Anita Mar2an
PAEC
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C.2.5 Scientific Library and Documentation Center

The Scientific Library and Documentation
Center (SLDC) services the information needs
of the Commission's scientists and researchers
as well as the outside clientile. The library
procures up-to-date and important publications
on nuclear energy and related fields which are
vital to the completion of the researches and
projects of scientists.

The following were services rendered for
1962:

1. Library Services

The library acquired 220 books
and 140 different publications such
as documents, pamphlets and reprints
received free through correspondences.
In addition 63 IAEA publications with
31 issues were also received. The
library acquired 575 technical reports
from atomic energy establishments
throughout the world.

A total of 7,384 readers availed
of the reference materials during the
year under report.

The library subscribed to 93
journals and a total of 629 issues
were received.

2. Documentation and Bibliographic Services

Local nuclear energy documents
were gathered, analyzed, abstracted
and indexed to input to the International
Nuclear Information System (INIS) in
which PAEC is a member. For 1982,
29 articles were inputted to INIS.

Questions and needs of readers
for nuclear energy literature were
attended to, most popular of which
were on the following: Nuclear power -
its pros and cons; peaceful uses of
atomic energy; environmental effects
of the Bataan Nuclear Power Plant;
nuclear power plant operation and
waste management.
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C.3 NUCLEAR INFORMATION AND PUBLIC ACCEPTANCE

The present state of affairs presents serious
communication challenge to nuclear energy
institutions. There is a continuing concern over
the issue of safety in the utilization of nuclear
technology. Moreover, a great majority of the public
has to be made aware of the beneficial uses of atomic
energy. The public and the media must receive solid
factual information if public acceptance and under-
standing of nuclear technology are to be successfully
achieved.

Towards this end the Philippine Atomic Energy
Commission applies these strategies: publication
and dissemination of technical, semi-technical and
popular literature; production of audio-visual
materials; forging of linkages with mass media and
conduct of an outreach and a visitors' program.

C.3.1 Outreach

Campus visitations were done this year
in five colleges/universities, and 27 high
schools in Metro Manila. Activities during
these drives included lectures, open forums,
film/slide showings and distribution of
brochures and other information materials.

With the rural service of PAEC Senior
Officials, 9 provinces were reached with
information on atomic energy. A lecture on
the peaceful uses of atomic energy with the
Sangguniang Bayan in Morong, Bataan was also
given.

A total of 803 groups representing
various schools and universities in the
country and some scientific societies came
to PAEC for an educational tour. Visitors
were guided through the technical exhibit
presentations, given film showings, tours
around PAEC nuclear facilities and special
lectures upon request. Some 29,000 were
given this visitors service.

PAEC participated in 13 exhibits and
lent 53 films to science fairs held during
the school year.
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C.3.2 Information Materials Production

Of the regularly disseminated infor-
mation materials, the number of issues
produced for each are:

Atomedia l i s s u e

Philippine Atomic Bulletin 12 issues
Nuclear Monitor 84 issues
PAEC Newsletter 12 issues

Two PAEC brochures were prepared and
two more revised.

Along side these information materials
were audiovisuals produced for use in PAEC
exhibits and in its publications. Produced
during the period were:

Artwork for publications 67
Posters/Illustrations 13
Charts/graphs/tables 12
Photos/slide 970

A 10-minute slide documentary on radio-
isotope production was also produced with
no assistance from outside agencies. In
progress, is a production of a slide
documentary on nucleiar power.

Two PAEC-related features were published
in two magazines and1 another in a high school
textbook. '

The information program also extends to
the monitoring and analysis of nuclear power
development and controversies as published
in local and foreign newspapers. Accomplished
in the period under review was a documentation
of 720 nuclear news/articles; 414 energy news;
and 339 science news published in newspapers,
magazines and journals both local and foreign

The 1981 PAEC Annual Report was also
prepared.

C.3.3 Mass Media Linkages

Mass media linkages were maintained
through press conferences, seminars, radio/
TV interview and press releases. Accomplished

45



during the period under report were eight
press releases, twenty-six radio spot
announcements and news flashes preparec
for 1982 Atomic Energy Week.

A seminar on Food Irradiation was held
in which 18 tri-media representatives,
consumer groups and science agencies participated.

A pre-Atomic Energy Week press conference
was held, attended by 20 tri-media men.

PAEC officials and scientists were
featured in interviews over radio and TV
programs, among which were Radio Veritas,
DZCA, and Channel 4's "Damayan" and "Current
Issues". Questionnaires prepared for Channel
9's "Spin-A-Fin" quiz show were used during
the program.

The following number of information
materials were disseminated during the year
under report.

Information brochures 45,126
PAEC Komiks 27,999
Atomedia 1,478
Philippine Atomic Bulletin 4,676
The Nuclear Monitor 2,650
Newsletter 2,000
Posters 200
Seminar Handouts for

mass media} 6CC
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C.4 PROGRAM MANAGEMENT

C.4.1 Management Information System

The planning staff prepared an updated
list of PAEC personnel engaged in research
and development projects in response to
NSTA request.

Two NPPD personnel attended computer
courses at the National Computer Institute,
Camp Aguinaldo, Quezon City in preparation
for the development of a computerized PAEC
Management Information System Data Bank.

The report on the NSTA Research
Management Information System requesting
for a detailed listing of PAEC professional
personnel was completed and is being
finalized for submission.

C.4.2 Nuclear Planning and Programming

The following reports were prepared
and submitted:

a. Proceedings of the PAEC-GIA Re-
Assessment Seminar Workshop conducted
at Hiyas Convention Center, Malolos,
Bulacan.

b. Narrative justifications of the
PAEC Budget Proposal for 1983-84.

c. PAEC's Major R/D Accomplishment
and Services for 1981-82.

d. PAEC Plans Program and Strategies
(1981-83).

"20 most important on-going research
projects"

"List of foreign assisted projects"

e. Inventory of Programs and Projects
of the PAEC for 1982 and,
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f. List of the PAEC's Completed Projects
(1959-81).

The PAEC Five Year Plan, Annual Tech-
nical Report 1981 and Quarterly Status
Report are being completed. Assistance
was also given in the revision of some
sections of the Atomic Energy Plan for
2000.

As the GIA Secretariat, processed were
the funding of 16 GIA-assisted projects and
conducted preliminary evaluation of 8 project
proposals. Conducted and prepared also was
an overall report on the GIA Annual Review for
1982.

C.4.3 Organization, Methods, Procedures and Systems
Improvement Studies

- Prepared status report of the PAEC MAIP
Committee

- Revised and incorporated additional office
procedures to the MOP

- Revised/updated PAEC FactbooJc (2nd revision)

- Prepared 5 models of PAEC Staffing Pattern
as per NSTA Pay Plan and OPP Plan

- Studies made on:

- Proposed additional/revised measures
re: PAEC supply management

- Proposed merger of ICU and OMB to form
the Management Audit and Systems
Improvement Division

- Services rendered by Service Departments
including management facilities utilization
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C.5 NUCLEAR LEGISLATION

As a regulatory agency in all aspects of nuclear
energy development, the PAEC fulfills its commitments
to the non-proliferation treaty on the imposition of
physical protection concerning nuclear facilities,
materials and means of transportation. For the period
under report the PAEC has accomplished the following:

C.5.1 Participated with other PAEC technical group
in the drafting and finalization of:

a. Criteria for Preparation and Evaluation of
Radiological Emergency Response Plans and
Preparedness.

b. Master Plan - National Radiological Emergency
Response Plan and Preparedness.

C.5.2 Participated with other PAEC technical group on
the following on going projects:

a. Part 6, PAEC Code of Regulation, "Rules of
Procedure for the Licensing of Atomic Energy
Facilities".

b. Part 9, PAEC Code of Regulations, "Rules
of Procedure for the Licensing of Atomic
Energy Facilities".

c. Part 10, PAEC Code of Regulations "Financial
Security and [ (bvernment Indemnity".

d. Manual of Protection Action Guides and
Protective Action for Nuclear Incidents.

C.5.J Prepared orders and communications to NPC relative
to the regulation and licensing of PNPP-1.

C.5.4. Reviewed and made recommendations on the following
international agreements

a. Proposed Third Supply Agreement among the IAEA,
U.S.A. and the Philippines for the Transfer of
Enriched Uranium for the PRR-1.

b. Proposed amendment to the Project Agreement of
July 28, 1966 between the IAE £ and the Phils.

c. Proposed Research Agreement between the U.S.
Department of Energy and the PAEC.
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C.6 SPECIAL PROJECT

Under Administrative Order No. 389, the
President created the Interagency Committee for
the Study of the Proposed Establishment of a
Nuclear Fuel Cycle Center in the Philippines in
September, 1976. This was the start of the
government's efforts towards facilitating a
nationwide centralized system for the handling,
storage and eventual disposal of radwaste from the
nuclear power plant and nuclear laboratories in the
country.

Site selection activities are still going on.
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OTHER AREAS OF ACCOMPLISHMENT

§ Technical Reports / Papers

$ Expansion of Research Facilities

W VAEC Grants-in-Aid Program

® Linkages: Local and International

Staff Development Courses
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D, OTHER AREAS OF ACCOMPLISHMENT

D.I TECHNICAL REPORTS/PAPERS READ/PUBLISHED,
ACCEPTED FOR PUBLICATION

TECHNICAL REPORTS

Hernandez, Elmer C , W.N. Magsambol, F.V. Marcelo,
R.Y. Reyes and A.F. Ramos. "Semi-Detailed Survey
for Uranium in the Ambalanga River Area, Benguet"
PAEC (C) IB 82009.

Lapade, A., I. Santos. "The Effects of Gamma Irradiation
on Germinating-Seed Respiration, Length of Seedling
Shoot and Root, Leaf Chlorophyl and Certain Morpholo-
gical Characters in Batao (Dolichos lablab L.)11

PAEC (C) IA 82006

Santos, Gabriel, Jr. et al. "Notes on the Radiometrir
and Geochemical Survey of Leyte Island"
PAEC (C) IC 82001.

Santos, Gabriel, Jr. and G. Rondan. "Radon Survey
(Track Etch) for Uranium in Tamdagan, Vintar, Ilocos
North, Luzon" PAEC (C) IB 82010.

Santos, Gabriel, Jr. and J.E. Seguis. "Uranium Distribu-
tion in Northwestern Mindoro Island, Philippines"
PAEC (C) IB 82007.

Santos, Gabriel, Jr. and J.E. Seguis. "Uranium Distribu-
tion in Puerto Galera - San Teodora, Northern Mindoro,
Philippines." PAEC (C) IB 82008.

Santos, Gabriel, Jr., M.S. Yulo; L.G. Fernandez; A.N.
Cilindro; L.E. Ilagan. "Regional Element Distribu-
tion in Philippine Mineral Studies" PAEC (A) ID 82003

Savellano, et al. "Survey of Attitudes Towards Five
Energy Systems Among Three Sample Groups in Metro
Manila". PAEC (A) III C 82004

Savellano, et al. "Survey of Attitudes of Residents near
a Geothermal Plant Site Towards Nuclear and Geothermal
Energy". PAEC (A) III C 82005
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TECHNICAL ARTICLES PUBLISHED

Marzan, Anita M., PhD., and M.E. Buendia "In Search of Vehicle(s)
for Food Iron Fortification in the Philippines",
Philippine Journal of Nutrition, Vol. 4, 1982.

Bonoan, Leticia S., C.J. Marasigan, E.D. Relunia, N.C. jMedina
and J.F.L., Estacio, "A Review of the Researdh Contract
Program in.the Field of Nuclear Science and Technology
(1959-19 79)'", The Nucleus, January 1982. Radioisotope.
Society of the Philippines, Diliman, Quezon Cfcty.

Cansino, Percedita T. "Experiments Involving Photometry
Through Exposed Areas of Films", The Nucleus, January
19 82, Radioisotope Society of the Philippines, Diliman,
Quezon City.

Cruz, Benjamin de la, W. Perpuse, A. Asis, M. Tongson, and
P. Dumag, "The Immunogenic Effect o£ Irradiated
Eaemonehus Contortus Larvae in Goats"1 Proceedings of
the International Symposium on Nuclear Techniques in
the Study and Control of Parasitic Diseases of Man and
Animals. Jointly organized by the International Atomic
Energy Agency and the Food and Agriculture Organization
of the United Nations Environment' Program, Vienna,
Austria, June 29-July 3, 19 81.

Juan, Normita, T. Garcia, D. Vallejo and J.M. Eduardo,
"Bioaccumulation Factor of Tritium in Oysters",
Philippine Atomic Bulletin November-December 1982.

Kapauan, A.F., P.A. Kapauan, E. Tan and F.P. Verceluz,
"Total Mercury in Water and Sediments from the Honda
Bay Area in Palawan", Philippine Journal of Science
Vol. II, No. 3-4, July-December 1982.

Kapauan, P.A., I.L. Beltran and C.C. Cruz, "Trace Metal
Pollutants in Filipino Human Head Hair", Philippine
Journal of Science Vol. Ill, No. 3-4, July-December
1982.

Kapauan, P.A., E.Z. Sombrito, J.M. Pastolero, "Chitin as a
Chromatographic Support for the Collection of Metal
Ions I, Collection of Copper ions, Fish Research Journal
of the Philippines, Vol. 6, Bo. 2, 19 81.
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Leopando, Leonardo S. "The Philippine Research Reactor and
Its Conversion to Triga", Philippine Atomic Bulletin,
May-June 1982.

Lumba, Linda G., E.G. Cabalfin, S.I. Abaya, R.L. Santos,
J.S. Barz, "Animal Feeds Mixing Tests with Zinc 69M",
Philippine Atomic Bulletin , March-April 1982, PAEC,
Diliman, Quezon City.

Lumba, Linda G., D.B. Domondon, S.L. Abaya, R.L. SAntos,
J.S. Barz, "Radiotracer Techniques for Geothermal
Power Development" The Nucleus, Vol. XIX No. 1
January 1982.

Mateo, Alejandro J., "PAEC REgulatory Inspection of the
PNPP-I Construction". July-August, 1982, Philippine
Atomic Bulletin, PAEC, Diliman, Quezon City.

Medina, Florencio Isagani S. Ill, J.S. Gregorio, PAC Vinoya
and CA Panlaque, "Radiosensitivity of Lymphocyte
Chromosomes Among Filipinos" Philippine Atomic Bulletin
Vol. 7 (1) July-August 1982.

Medina, Victoria Fe 0. "Radiological Equivalent of Chemical
Pollutants" The Nucleus January 19 82, R.S.P. Diliman,
Quezon City.

Navarro, Quirino 0. "The Physics of Privilege 1. The Total
Integration Concept (TIC) Model" The Nucleus January
1982, R.S.P. Diliman, Quezon City.

Panlaque, Cristina A., J.S. Gregorio, PAEC Vinoya, FIS Medina
III, "RAdiosensitivity of the Somatic Chromosomes of
Tilapia Zilii^ r Philippine Atomic Bulletin July-August
1982, PAEC, Djliman, Quezon City.

Valdezco, Eulinia *i. and L.R. de la Paz, "Radioecology and
Environmental Sciences Investigations Related to Nuclear
Science and Technology: The Philippine Situation" The
Nucleus January 1982 R.S.P., Diliman, Quezon City.

POPULAR ARTICLES PUBLISHED

Anzaldo, Ma. Carmelita, "Future Rats, Future Crops", Impact
Asian Magazine, February 1982.

Anzaldo, Ma. Carmelita, "Langaw ng Prutas", Liwayway Publications
August 1982.

Anzaldo, Ma. Carmelita, "Problema sa Bukid: Mga Daga, at
and Lakas Atomika", Wika ng Lahi Book 1 (High School)
textbook series) Rex Publications, Quezon City.
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ACCEPTED FOR PUBLICATION

Asprer, Gloria A., L.M. Lansangan and L.R. de la Pa2.
"Uptake of 1-131 by Some Crops", Nucleus Convention
Issue, January 1983.

Oe las Alas, Jorge, G. and A.M. Marzan. "Circulation Model
of Laguna de Bay" Natural and Applied Science Bulletin
Vol. 34 No; 1-2, January-June 1982.

De la Rosa, Alumanda, A.S. de la Mines, R.B. Banzon and
Z.F. Simbul-Nuguid. "Radiation Pretreatment of Cellu-
lose for Energy Production". Radiation Physical
Chemistry 23.

Marzan, Anita M. and De las Alas, J.G. "A Model for the
Prediction of Water Quality of,Laguna de Bay", Natural
and Applied Science Bulletin^; 1982.

Sombrito, Elvira Z., R.B. Banzon, A. de la Mines and E. RB.
Bautista. "Uptake of 1-131 in Mussels (Mytilus smarag-
dinue) and algae (Caulevpa vaoemosa) Nucleus January 1983.

SPECIAL PUBLICATIONS

1. "Food Irradiation" (brochure)

2. "Nuclear Power Plants in the World" (brochure)

3. "PAEC REcords Classification Schedule" (Functional
Subject, Alphabetic, Numeric System with
Index and Subject Terms for Indexing and
Retrieval) PAEC, Diliman, Q.C. May 1982, 84p.

4. "Index to PAEC Issuances" (Policy Instructions,
Administrative Orders, Memorandum and Circulars
1962-1981) PAEC, Diliman, Q.C., October 1982
CRS No. 2, 18p.

55



P A P E R S R E A D

Barz, Josie S., L.G. rumba, S.L. Abaya, R,L. Santos,
"Flowrate Measurements with Bromine-82". Technical
Session on Energy and Industry, Atomic Energy Week
PAEC, Diliman, Q.C., December 6-10, 1982.

Ballelos, Emerenciana E., PhD,, "Radiation Effects on the
Fibrinolytic System and their Relation to Hemorrhagic
Diathesis and Increased Endothelial Permeability"
presented during the Symposium of the Radioisotope
Society of the Philippines, Natural Sciences Research
Center, UP Diliman, Q.C., October 13, 1982.

Chua M.K., Bretana Jr., R.H. Plores, MCA Roque, JAA Seril
and P.I.S. Medina III, 1982. "RAdiosensitivity of
Bangus, Ckanos ahanoe Fingerling Chromosomes", Regional
Search fpr Outstanding Youth Scientist, University of
Sto. Tomas, Manila> November 15-19, 1982 (First Prize,
National Capital Region)

De la Rosa, Alumanda M. PhD, A.S. de la Mines, R.B. Banzon
and Z.F. Simbul-Nuguid. "Radiation Pretrea'tment of
Cellulose for Energy Production", presented at the
Fourth International Meeting on Radiation Processing,
Dubronik, Yugoslavia, October 4-8, 1982.

De la Rosa, Alumanda, M. PhD, R.B. Banzon and Z.F. Simbul-
Nuguid, "Assessing the Wholesomeness of Irradiated
Smoked Fish (Rastrelligev sp) with Special Reference
to Potential Carcinogenic/Mutagenic Radiolytic Products",
presented at the Third National Convention of the
Philippine Environmental Mutagen Society, Manila,
November 20, 1982.

Manota, Eugenia C , L.R. Blanco, A.B. Mendoza, S.S. Resilva
and L.C. Casubha, "Disinfestation of Copra, dessicated
Coconut and Coffee Beans by Gamma Radiation" read at
the Technical Scientific SEminar on Food and Agriculture,
Atomic Energy Week, PAEC, Diliman, Q.C., December 7, 1982.

Marzan, Anita M., "A Model for the Prediction of Water
Quality of Laguna de Bay" read at the Environmental
Impact Assessment Course, University of Aberdeen,
Aberdeen, Scotland, July 4-17; and at the Third
National Convention on Statistics held at the P.I.C.C.
December 13-14, 1982

Medina, Florencio-Isagani S. Ill, PhD, "State of the Art:
Radiation Cytogenetics" Annual Convention, Radioisotope
Society of the Philippines, Pagsanjan, Laguna, January 1982,
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Medina, Florencio Isagani S, IIIr PhD and V.F.O Medina
1982, "Chromosomal Damage and Its Implications in
Radiation Effects Evaluation in the Philippines",
Proceedings Study Meeting on Radiation Environment
and Related Subjects NIR, Tokyo, Japan, August 16-
September 10, 1982.

Rodriguez, Perpetua, "Westinghouse Steam Generators",
presented at the Reactor Systems Branch, Nuclear
Regulatory Commission, Bethesda, Maryland, August
27, 3932.

Santos, Flora L., "Studies on Radionuclide Transport in
a Marine Ecosystem Along the Philippine Pacific
Coast, Research Plans" presented during the IAEA
Research Coordination Meeting for the Programme on
the Behavior of Long-lived Radionuclides Associated
with Deep Sea Disposal of Radioactive Waste, Lisbon,
Portugal, November 8-12, 1982.

Santos,Flora L., I.L. Beltran, N.C. Pangilinan and
N.I. Corral. "The Bioaccumulation of Radionuclides
by Marine Organisms", presented at the technical
Sessions Atomic Energy Week, PAEC, Diliman, Q.C.,
December 6-10, 19 82.

Santos, Rogelio L., "Situation, Problems and Future
Prospects of Nuclear Instruments for Industrial Uses
in the Philippines", RCA/UNDP Workshop II:
Industrial Nucleonic Control System, Applications,
Economics and Maintenance, Tokyo, Japan, November
17, 1982.

Soriano, Benjamin C , G. Puga, E. CAstro, E. Cabildo.
"Power Conditioning Plant for the Radioisotope
Laboratory: Rizal Provincial Hospital (Philippines),
Research Coordinating Meeting of the RCA Project
on the Maintenance of Nuclear Instruments, Dacca,
Bangladesh, November 11-29, 1982.

Singson, Carmen C , "Radiation Sterilization of Medical
Products in the Philippines" read during the 4th
International-Meeting an Radiation-Processing,
Dubrovnik, Yugoslavia, October 4-8, 1982.

Singson, Carmen C.f "Status of Food Irradiation Technology
and Applications, A Global Overview", presented
during Seminar Workshop on Food Irradiation for
Mass Media at Hiyas Convention Center, Malolos,
Bulacan, March 27-28, 1982.
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Singson, Carmen C , "The Use of Gamma Radiation for the
Preservation of Fresh Agricultural Crops" read
during the Seminar Workshop on Food Irradiation for
Mass Media, March 27-28, 1982, Malolos, Bulacan.

58



LECTURES/TALKS

Ballelos, Emerenciana M. PhD, "Fundamentals of Radiation
Physics and Radiation Biology", Divine Word College,
Tagbilaran, Bohol, October 19, 19 82.

De la Paz, Lilia, "Counting Statistics for Radioactivity
Measurements Containing censored and Uncensored Data
Sets", UP Coordinated Course on Radioecology for NPC
Personnel, Bagac, Bataan, August 1982.

De la Paz, Lilia, "Planning Bases for Emergency Response
Plans for Nuclear Power Plant Incidents" Interagency
Action Group for Emergency Planning for the PNPP-1",
Center for Non-Conventional Energy Development (CNED),
Diliman, Q.C. November- 1982.

De la Paz, Lilia, "Region III Emergency Response Plans for
PNPP-1 Nuclear Incidents", Seminar on Planning and
Preparedness for Nuclear Incidents at the PNPP-1, Malolos,
Bulacan, November 1982

De la Rosa, Alumanda M. PhD, "Environmental Pollution",
National Environmental Protection Council Seminar-
Workshop on Coastal Zone Management, Legaspi City,
September 27-October 1, 19 82.

De la Rosa, Alumanda, PhD, "Determination of Potential Mutagen/
Carcinogens in Irradiated Food". Lecture forum at the
University of the Philippines, Diliman, Q.C., December 10,
19 82.

Eugenio, Aida D., "Applications of Nuclear Chemistry",
Silliman University, Dumaguete, Atomic Energy Week Cele-
bration, December 6, 1982.

Garcia, Nardo Q., "Applications of Atomic Energy in Food and
Agriculture" Math and Science Consciousness Week, Sacred
Heart Academy, Novaliches, Q.C., November 15, 1982.

Maniquis, Gumersindo, R., "Status of the National Regulation on
the SAfe Transport of Radioactive Materials in the Philip-
pines" Interregional Training Course on the SAfe Transport
of Radioactive Materials, Harwell, England, May 17-18, 1982,

Maniquis, Gumersindo R., "Nuclear Regulations in Emergency
Planning" Radiation Orientation Seminar for the Inter-
Agency Action Group CNED, Diliman, Q.C. November 1982.
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Maniquis, Gumersindo R. , "Nuclear Laws for the Protection of
the Public on the Operation of .Nuclear Power Plants",
Regional Seminar on the Radiological Orientation for
Emergency Response in Support of the PNPP-1, Hiyas ng
Bulacanf Malolos, November 1982.

Maniquis, Gumersindo R., "Regulatory Authority and Responsibi-
lity" Introduction to Nuclear Power Course (6th Session),
PAEC, Diliman, Q.C., November 1982

Santos, Ibarra S., PhD., "Genetics Evaluation Unit" to Foreign
Trainees International Rice Research Institute (IRRI), Los
Bafios, Laguna, October 18, 1982.

Santos, Ibarra S., PhD., "Plant Breeding at the ARD Modular
Laboratory" Atomic Energy Week, PAEC, Diliman, Q.C.,
December 7, 19 82.

Sombrito, Elvira Z. "Nuclear Techniques in Environmental Pollu-
tion" Philippine Christian College and Pamantasan ng
Lungsod ng Maynila, December 15, 1982.

Yulo, Ma. Teresa S. "Ultraviolet Radiation and Cataractogenesis1

Department of Opthalmology, Philippine Eye Research Insti-
tute, PGH, UP, September 23, 1982.
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D.2 EXPANSION OF RESEARCH FACILITIES

Through the years, PAEC has sought to build up its
research and plant facilities in order to pursue its
mandated functions.

2.1 Philippine Research Reactor-1 Conversion

PAEC's existing plate-type fueled reactor, the
PRR-1, is being converted to a pulsing TRIGA reactor.

TRIGA reactor is similar to the PRR-1 but uses
a different fuel. It has been proven to possess a
number of advantages, outstanding of which are better
safety, pulsing capability and better fuel economics
and higher power.

Conversion will be undertaken by General Atomic
(GA) company, the company which developed the TRIGA
reactor, and the PAEC. Under the conversion agreement
GA will provide the TRIGA fuel and certain components
and services. PAEC will provide all other conversion
components and will do all installation and field
assembly and other technical work.

The conversion work has six phases, namely,
preparation, design, component procurement and
fabrication, installation testing and long-term
testing.

A revised PRR-1 Safety Analysis Report was
started.

Project personnel were trained in gas tungsten
are welding (GTAW) of aluminum piping and in the
design of process instrumentation.

2.2 Construction of Reactor-Associated Laboratories

Complimentary to the TRIGA conversion of the
research reactor is the construction of laboratories
that will facilitate the reactor-related work
expected to have increased activities upon completion
of the TRIGA Conversion Project.

2.2.1 Integrated Radioisotopes Production Laboratory

The laboratory will enable PAEC to meet
ever-increasing demand for radioisotopes
especially for radio-immunoassay kits and for
industrial testing. It will handle higher
curie level projects. Architectural plans,
structural and electrical specifications
and cost estimate have been prepared.
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2.2.2 Industrial Applications Laboratory (IAD)

Presently being constructed, this includes
a non-destructive testing (NDT) lab, a hydraulic
laboratory, (a simulation of plant conditions)
lab, a calibration and counting room.

2.2.3 Radwaste Treatment Laboratory

This will house a radiation laboratory,
a counting room, and facilities for pilot-
scale waste treatment and decontamination.

The waste treatment facilities are for
the following methods: chemical treatment,
evaporation, incorporation of solid waste in
cement, and decay tanks for short-lived rad-
waste collected from PAEC and outside radio-
isotope laboratories.

The new lab will also serve to demonstrate
some techniques for the management of radwaste
for the National Radwaste Management Center
Project under the Regional Fuel Cycle Center
(RFCC) Program.

D.3 Cobalt-60 Facility Building

Architectural plans (revision) electrical specifica-
tions and cost estimate are completed. This building will
serve as a demonstration plant for the radiation steriliza-
tion of medical products, food irradiation and other pilot
projects concerning application of radioisotopes.

At the start of its operation, the pilot plant will
have a minimum load of 30,000 curies of Cobalt-60.

Pharmaceutical companies such as Johnson and Johnson
American Supply and Biomedical Laboratories have expressed
desire for having their medical products (such as sutures,
plastic disposables) sterilized by irradiation.

D.4 New Computer

Through technical assistance from the International
Atomic Energy Agency, (IAEA) PAEC acquired a VAX-11/750
computer system. The peripheral devices comprising the
system are now undergoing preliminary testing and will be
installed in the newly constructed Computer Room.

The system will operate utilizing two computer
languages VAX-11 Fortran and VAX-11 Basic. It has a
physical memory capacity of 512 kilobytes and can work
under a maximum virtual memory of 2 Gegabytes in case its
physical memory is already filled up.
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Each department in the Commission will be provided
with one video display terminal connected to the computer
enabling users to have an easy access to the facility.
A maximum of fifty-four terminals can be connected to the
computer if the demands so warrant.

A study on how to hook-up the existing microcomputer,
the PDP-8E to the VAX is being conducted. The process
will allow the smaller PDP-8E to become a front-end processor
of the powerful VAX, while the latter performs the math-
ematical and statistical calculation of acquired data.

Computer Training

In preparation for the utilization of the VAX-11/750
computer system, PAEC personnel from different units
underwent training at the National Computer Center during
the year.

The following computer seminars were conducted for
PAEC personnel:

1. Basic Programming Course - 34 participants

2. Fundamentals of Programming Course - 35 participants

3. Fortran Course - 11 participants

4. EDP Fundamentals - 49 participants

D.5 Administrative and Nuclear Laboratory Building

Phase I of this building which consists of the
construction of service roads, relocation of main water
supply lines, construction of building foundation, rein-
forcement bars and first floor laboratory have been
completed.

For Phase II (1st and 2nd floors) and Phase III
(3rd floor), the preparation of the conduct of bidding
and consequent awarding has been completed.
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D.3 PAEC GRANTS-IN-rAID PROGRAM

The PAEC Grants-in-Aid Program was^launched to enable the
Commission to cope more meaningfully w 'A its mandated responsi-
bilities. For the year 1982, the grants extended by the Commis-
sion to promote and enhance the application of nuclear techniques
in research and development alone amounted to ?598,243.00.
Recipient institutions by percentage of grant are 60.64% equiva-
lent to ?362,787 went to government institutions and 39.36%
equivalent to P"235,456.00 went to private educational institutions.

The following are the projects and institutions supported
under the PAEC-Grants-in-Aid Program:

1. Multiplication and Purification of Promising Mutant Rice
Varieties - MRRTC-BPI

2. Performance Testing, Production, Multiplication of PAEC
Mutant Mungbean - MRRTC-BPI

3. Protein Homone Level and Mitotic Activity Differences
Between Normal and Gamma Irradiated Onion, Garlic and
Potato Bulbs Stored in Ambient and Cold Temperature-UP

4. PAEC Mungbean Seed Production Crash Program for Kilusang
Kabuhayan at Kaunlaran - ISU

5. Study on the Effect of Irradiation on Quality of Coffee
Beans and Storage Pests - BPI

6. Effects of Irradiation on Callus Tissue of Pteroearpus
indiaus (Narra) - FRI

7. Collaboration Studies of SErum Hormone Concentration
During the Various Preproductive and Productive Phases
of the Philippine Carabao Phase II. Breeding Management
and Behavioral Patterns in Relation to Some Physiological
Norms-NABC

8. The Effect of Low Tritium Levels and Hyperthermia on
Early Developmental Stages of Bangus

9. Epidemiological Studies Around PNPP-1 - MOH

a. Macabebe, Pampanga

b. Morong and Bagac, Bataan

c. Palawig, Zambales

10. Natural Radioactivity Measurements in Iligan City - MSU-IIT

11. Evaluation of Atmospheric Diffusion and Transport of
Reactor Wastes at PNPP-1 UP

12. Neonatal Hyperthyroidism in the Philippines - UST
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In order to assess the progress of the above mentioned
projects, the respective project leaders presented to the
panel of consultants the status of their researches. During
this review three (3) coordinated program conferences were
held on the topics: Performance Testing of PAEC Mutant Seedy
Natural Radioactivity Measurements in the Philippines and
Epidemiological Studies Around PNPP-I.

Under this program, an equipment grant to purchase nucleonic
equipment was given to the Morong High School to develop and up-
grade its training capability. The program also extended assist-
ance for printing of scientific publications like "The Nucleus"
and the conduct of scientific seminars.
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LINKAGES: LOCAL AND

INTERNATIONAL
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D. 4 LINKAGES

The PAEC establishes and maintains linkages with interna-
tional and local entities to effectively discharge its major
function of promoting the peaceful uses of nuclear energy.
Since its establishment in 1958, the Commission has continuously
received and provided technical assistance to both local and
international agencies.

4.1 Local Linkages

In pursuit of its goal and objectives to support national
development, the PAEC exerts great effort to maintain close
linkages with various agencies. One step towards this was the
launching of the Grants-in-Aid program of which the primary
objective is to promote and enchance the use of nuclear techni-
ques in research and development.

Considering the government's thrusts to produce energy
from indigenous resources, a joint research project with the
Bureau of Energy Development entitled "Research on the Production
of Glucose and Ethyl Alcohol from Cellulose Waste Materials" is
being continued.

In support of the national energy programs aimed at reducing
the dependency on imported fuel, the nationwide survey for uranium
program was continuously carried on. In connection with this coor-
dinated work with the Bureau of Mines for heavy mineral sampling
in Northern Luzon was conducted.

An Inter-Agency Committee for the establishment of a Regional
Fuel Cycle Center linked PAEC with PAGASA, Bureau of Coast and
Geodetic Survey, National Power Corporation, Ministry of Public
Works and Highways and the Ministry of Local Government and Commu-
nity Development.

4.2 International Linkages

As a member of the IAEA whose primary concern is the promo-
tion of the peaceful uses of atomic energy. PAEC annually reaffirms
its support in its commitments through continuous participation in
the annual IAEA General Conference. To strengthen international
cooperation and coordination, the Commission hosts and co-hosts
international and regional meetings and training rcurses. For
19 82, it hosted "IAEA Research Coordination Meeting on Practices
for Radiation Sterilization of Medical Supplies in Asia and the
Pacific Region" and the "IAEA Study Tour on Energy Development of
Philippine Power Plants". It has also trained five (5) Malaysian
scientists in the field of Uranium Exploration and Prospecting.

PAEC is also involved in the International Nuclear Fuel Cycle
Evaluation Program which is aimed at assuring long term supply of
nuclear fuels to meet the needs of developing countries including
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alternative nuclear fuel cycle actiyites.

To further strengthen and widen cooperation in the field
of nuclear energy, bilateral agreements had been duly signed by
the Commission with the IAEA and other member countries. The
existing agreements includes:

a. Agreement with the US Government concerning Civilian
Uses of Atomic Energy.

b. Agreement with France on the Peaceful Uses of Atomic
Energy.

c. Agreement with Australia on Peaceful Uses of Nuclear
Energy and the Transfer of Nuclear Materials.

d. France-IAEA-Phil. Tri Lateral agreement for the supply
of nuclear materials, facilities, equipment and scienti-
fic and technical information.

e. Agreement with the IAEA for the Application of Safe-
guards pursuant to the Treaty on the Non Proliferation
of nuclear weapons.

Negotiation for bilateral agreements with other other
nations like Canada, India and Pakistan are currently being pursued.

PAEC received foreign technical assistance from the IAEA,
Colombo Plan UNDP and UNESCO. The assistance comes in the form
of fellowships, trainings, equipment grants, expert services
and research contracts. These contracts are benefits enjoyed
not only by PAEC but also by other government institutions like
FNRI, PHCA, FTI, UP College of Medicine, BFAR, MRRTC.
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D.5 STAFF DEVELOPMENT COURSES

The total forward movement of personnel would be
lopsided if other components of the staff lagged behind.
The information group had a seminar to hone their writing
capabilities. New recruits to the agency were given an
orientation course where they could see the totality of
the organization and their particular role in it, and
supervisors were given development training.

Development courses given during the period under
report and the number of trainees were:

Course Description

1. Information Dissemination
Techniques

1.1 Seminar Workshop on Print
Media Techniques

2. Employee Development

2.1 Orientation course '

2.2 Basic Supervisory |
Training Course !

| No. of Trainees

! 11

48

68
Total - 127
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Financial Statement

71



1982 Existing

ORGANIZATION CHART
PHILIPPINE ATOMIC ENEMY COMMISSION
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PERSONNEL COMPLEMENT

Department Regular Casual Contractual KBI Total

14

2 61

101

2 10 79

2 1 57

3 2 100

25

1 38

8 15 475

Manpower Academic Profile:

No. of employees with Ph.D. — •• - 15

No. of employees with M.S./M.A. — 40

No. of employees with M.D. 3

No. of ertployees with B.S. 228

Office of the
Camissioner

Management Service

Administrative Service

Department of Technology
Engineering

Department of Nuclear
Services

Atonic Research Center

Department of Nuclear
Training

Department of Nuclear
Regulations and
Safeguards

Total

14

56

80

65

54

88

24

37

418

3

21

2

7

1

34

73



Allotment and Obligations for Fiscal Year 1982

Project 101
Personal Services
Maintenance and Other

Operating Expenses
Equipment Outlay

Project 102
Personal Services
Maintenance and Other

Operating Expenses
Equipment Outlay

Project 103
Personal Services
Maintenance and Other

Operating Expenses
Equipment Outlay

Project 104
Personal Services
Maintenance and Other

Operating Expenses :

Project 105 :
Personal Services :
Maintenance and Other :

Operating Expenses :
Equipment Outlay :

Project 106 :
Personal Services :
Maintenance and Other :

Operating Expenses :
Equipment Outlay :

Sunnary: :

Project 101 :

Project 102 :

Project 103 :

Project 104 :

Project 105 :

Project 106 :

Grand Total :

: Allotment

i 2,330,476.00

i 3,016,319.00
: 299,925.00

i 1,381,526.00

: 1,608,000.00
: 350,000.00

: 1,439,981.00

i 1,197,000.00

915,391.00

708,000.00

525,581.00 :

521,000.00 i

2,985,821.00 1

5,639,140.00 i
381,000.00 :

5,646,720.00 i

3,339,526.00 :

2,636,981.00 i

1,623,391.00 i

1,046,581.00 :

9,005,961.00 :

2.5,299,160.00 :

: Obligations

: 1,880,299.76

i 2,934,616.26
: 280,355.41

• 1,202,624.64

\ 1,587,786.90
: 349,269.97

: 1,397,211.38

': 1,196,990.07

: 757,307.58

i 707,991.65

388,617.37

470,829.61

2,659,330.82 i

5,305,275.85 :
318,293.74 :

5,095,271.43 i

3,139,681.51 :

2,594,201.45 i

1,465,299.23 ':

859,446.98 i

8,282,900.41 i

21,iJ6,801.01 :

:Unexpended Balance

: 450,176.24

: 81,702.74
: 19,569.59

: 178,901.36

": 20,213.10
• 730.03

i 42,769.62

: 9.93

: 158,083.42

: 8.35

: 136,963.63

50,170.39

326,490.18

333.864.15
62,706.26

551.448.57

139,844.49

42,779.55

158,091.77

187,134.02

723,060.59

1,862,358.99

74



K E Y O F F I C I A L S

PHILIPPINE ATOMIC ENERGY COMMISSION

ZOILO Mi.BARTOLOME
Commissioner

LT, COL, ALEJANDRO VER ALBANO CcWS) PA
Deputy Commissioner

GUILLERMO C. CORPUS **
Nuclear Research Chief

Department of Technology and Engineering
•#

BENITO C. BERNARDO
Nuclear Research Chief

Department of Nuclear Regulations & Safeguards

RICARDO J, PALABRICA **
Nuclear Training Chief

Department of Nuclear Training

MANUEL R, EUGENIO
Nuclear Research Chief

department of Technology and Engineering

QUIRINO 0. NAVARRO
Nuclear Research Chief

Department of Nuclear Sciences

MANOLITO G, NATERA
Nuclear Research Chief
Atomic Research Center

ILUMINADO G. VALENCIA
Nuclear Research Chief

Department of Nuclear Training

ANTONIO E, REFRE
Nuclear Research Chief

Department of Nuclear Regulations S Safeguards

REMEDIOS A, SAVELLANO
Staff Service Chief, Management Service

GUMERSINDO R, MAN IQUIS
Staff Service Chiefs Administrative Service

Rsgular incumbents on secondment with I>iternational Atonic Energy
Agency
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