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INTRODUCTION 

The Philippine Atonic Energy Cocnissior. {PAEC5 
is the only institute in the country nancatec to 
exploit the beneficial, peaceful applications cf 
nuclear energy for national development and to 
protect the public from the hazards posed by radia
tion. To fulfill this mandate effectively, PART 
undertakes research and development (R ft D) efforts 
in the safe utilization of nuclear energy primarily 
in the areas of food and agriculture, public health 
and nutrition, and engineering and technology; 
provides services especially for radiation protec
tion to industry and to medical users of nuclear 
materials and facilities; and performs the regulation 
and licensing of nuclear materials and facilities. 
Through FABC, the Philippines has also established 
linkages with international bodies which promote 
mutual cooperation among countries for the safe 
utilization of the peaceful applications of nuclear 
energy and which has promulgated nuclear safeguards 
for member countries to follow. 

This report summarizes in brief the highlights 
or major accomplishments of PAEC for the year 198 5. 
Details of studies conducted, services rendered, 
and other activities of the Commission have not 
been included in this report but are written else
where as technical reports. 





HIGHLIGHTS 
In the area of agriculture3 mutation studies on the Bengawan 

produced rice mutants with higher yields; investigation of trace 
elements in corn production showed their effects on fertilizer 
efficiency; using the sterile insect technique, stvdies on the 
control of fruit flies in experimental farms indicated a promising 
technique which resulted in marked reduction of the pest population^ 

Efforts were continued at food supply enhancement through 
irradiation techniques to extend the shelf life of some agricultural 
products; some products were test-marketed in cooperation with 
another agency involved.in food storage and distribution; and studies i 
were conducted on the hormonal characteristics of the local carabao 
breed in a cooperative project aimed at improving our carabao produc
tion and consequently, the improvement of milk and meet supply* 

In the area of health, efforts- had been initiated to develop 
new procedures for the production of radioisotopes/radiopharmaceuticals 
aimed at routine supply of radioimmunoassay kits; bone-graft tissue 
irradiation studies were started in cooperation with some hospitals 
in Metro 14anila; measurements of average annual radiation dose from 
external sources were completed and ihermoluminiscent dosimetry stations 
for national cumulative dose measurements were established. 

In 1P85, the Crants-in-Aid program supported twelve continuing 
projects and five new ones mainly in the fields of agriculture, 
heilih and environment. 1 

In the area of engineering and technology, the first green salt 
(uranium tetraflouride) had been produced from commercial yellow 
cake {ammonium diuranate). This green salt is an intermediate pro
duct in nuclear fuel production. The conversion of the PAEC Research 
Reactor from one megawatt to three megawatts has achieved 50" comple
tion; additional equipment and facilities were incorporated in the 
laboratories for Seed Storage, Radwaste Management, Co-60 irradia
tion, radioimmunoassay and industrial application. 

The technical services provided by PAEC were in the fields of 
radiation control, personnel monitoring, instrument calibration and 
repair, radioisotope supply, radiation techniques for industry, ana
lytical services, training and library services„ These services 
were coursed through about 400 institutions, industrial companies, 
hospitals and government agencies serving a few tens of thousand 
members of the general public. Nominal fees generated from these 
services amounted to about $950,000. 



The reazilatoru efforts of FAEC cczztrised the licensi.ru: and \ 
inspection of users of radioactive materials and the pubZic hearings J 
aor&eming the FRPP-1 licensing. For the year, FAEC issued 187 j 
licenses end performed 49 inspections. FubZic hearings or. ike 
safety evaluation of the Philippine Nuclear lower Plant in Bazaar: 
uei>e held in connection with the application of the Rational Power 
Corporation for a license to operate„ Further licensing action was 
restrained by the order of the Supreme Court** 

For FAEC, 1S8E- has been a year of awards and recognition for its 
staff. A PAEC personnel was one of only two Academicians elected r:-
the national Academy of Science and Technology during the year; the 
xesi number of technical personnel from any one Agency Snc qualified 
for the rank of scientists in the Scientific Career Susr-em came fror: 
FAEC. PAEC personnel were recipients of the FAG-ASA, KAPHA, TOYS, 
and TOWER Awards in addition to local awards for outstanding work 
done. 

* In a resolution dated 21 February 1986, the Supreme Court-
ordered the resumption of the public hearings wider certain conditions. 

- t t t -
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RESEARCH &DrFELOB 

The PAEC is mandated to promote 
the peaceful uses of atomic energy and 
to see to it that this gift of nature 
now handled by man is put to proper 
use in this country. For this purpose, 
R & D activities of the Commission in 
the past year covered four areas* namely, 
Food and Agriculture, Public Health and 
Nutrition, Engineering and Technology, 
and Supportive Basic Research. 

FOOD AND AGRICULTURE 

PAEC Bengavan, a mutant induced 
from the Philippine Seed Board recom
mended Bengavan variety, yielded as 
much as IR20 and the high-yielding 
IR36 in a yield test conducted at the 
PAEC. The PAEC Bengawan mutant has 
retained the eating quality and the 
resistance to the dreaded tungro 
disease of the original Bengawan while 
becoming non-seasonal. It matures in 
125 to 130 days when planted any time 
of the year. In the disease-observation 
planting of the Maligaya Rice Research 
Training Center (MRRTC) at Maligaya, 
Munoz, Nueva Ecija, this PAEC Bengawan 
turned out to be almost tungro-free 
while all other varieties, including 
those from the International Rice Re
search Institute (IRRI), were almost 
wiped out by the tungro disease. One 
farmer reported a yield of 6.0 tons from 
a hectare planted withPAEC Bengawan. 

This PAEC Bengawan is now being 
used as a parent in crosses to reduce 
the height and thus to improve the lod
ging resistance of such very desirable 
varieties as CA-63G and Intan. 

Regarding mungbean, in a yield test 
conducted at the Philippine Atomic Ener
gy Commission, PAEC 3, PAEC 5 and PAEC 7 
gave numerically higher yields than 
CES 87, a high-yielding mungbean variety 
recommended by the Philippine Seed Board. 

The three PAEC varieties yielded about 
1.20 tons per hectare while CES 87 
yielded 1.12 tons per hectare. The 
difference were, however, not statis
tically significant. PAEC 1 and PAEC 2, 
a multifoliata type, yielded less than 
CES 87. PAEC 1 and PAEC 2 are recommen
ded for planting in October to December 
because they grow too tall and highly 
vegetative when planted in May, June 
or July, 

In sweet potato, the year-long 
monthly testing of the high-yielding 
mutant conducted at the experimental 
station of the University of the Phi
lippines at Los Banos (UPLB) gave good 
results in three monthly plantings of 
January, March and April. 



Queen variety pineapples 

In pineapple, "ornamental" brome-
liads were induced from the recurrently 
irradiated buds of the Queen variety. 

The development of the single-cell 
approach in mutation-induction in mung-
bean and the Queen variety pineapple are 
being done through tissue culture stu
dies. Mungbean cotyledons planted in 
Murashige-Skoog's (MS) medium with 0 ;ppm 
Benzyl adenine (BA) and 2 ppm napthalene 
acetic acid (NAA) or 2 ppm BA and 6 ppm 
NAA or 6 ppm BA and 2 ppm NAA produced 
friable calli with tiny root-like strucr 
tures. In the tissue culture of the 
Queen variety pineapple, compact and 
brownish to dark brown calli were pro
duced when unirradiated crown section 
was placed in MS medium with 0 ppm BA 
plus A ppm NAA or 2 ppm BA plus 6 ppm 
NAA crown sections irradiated with 4 kr 
gamma rays produced compact calli with 
root-like structures about 35 days after 
planting in the same medium. 

A preliminary study to determine 
the effects of application of nitrogen 
(N), phosphorus (P), and potassium (K) 
fertilizer on the rate of uptake of 
micronutrients (zinc and iron) by corn 
plant was undertaken. Results indica
ted that the absorption of Zn 65 was 
highest when the level of available zinc 
in the soil was low. The same was true 
for Fe 59. Results also indicated 
that zinc absorption was highest when 
NPK application was 60, 30 and 30 kg. 
per hectare, respectively. For iron, 
it was 120, 60 and 30 kg. per hectare, 
respectively. It was observed that for 
better iron-fertilizer use efficiency, 
N-P-K combination of 120-60-30 kg. per 
hectare should be used while Nfin P 
K-n combination is recommended for 
higher zinc-fertilizer use efficiency. 

Radiation techniques were also 
used to prevent post-harvest losses 
of crops. In studies on onions, gar
lic and mangoes using gamma radiation 
to prolong their shelf-lifej garlic 
exposed to radiation was test-marketed 
in selected supermarket in Metro Manila 
in cooperation with the Food Terminal, 
Inc. 

Onions being prepared for irradiation* 



In the integrated control of fruit-
| fly including the sterile-male or ste— 
! rile-insect-technique (SIT) , use of 
: tnethyl-eugenol-baited traps and release 
: of about 35,000 sterilized fruitflies 
; every week for five months reduced 
i markedly the fruit fly population in 
| the mango plantation of the SALIKNETA 
i Farm (San Jose del Monte, Bulacan). 
; This conclusion was reached by compa-
i ring the resulting fruitfly population 
with that in the mango farm in Dasma-

: riiias, Cavite. Fruitfly population 
i densities in the two farms have been 
observed to be about the same at any 
given time when compared to each other. 

In packaging experiments for insect 
control, it was determined that perme-
thrin-treated polypropylene bags could 
not be penetrated by the weevils of 
copra and of coffee beans. It was noted 
that a high percentage of the weevils 
succumbed to the insecticide, permethrin, 

a few days after the start of the 
experiment. It was also significant 
to note that untreated polypropylene 
bag was penetration resistant and was 
much better than jute sack synthetic 
polypropylene or flour bag as packa
ging material. 

Using radioimmunoassay techniques, 
the cycling patterns of reproductive 

i hormones in the carabao were esta-
i blished. Its application in assessing 

ovarian function has been extended to 
the village (bgy. San Francisco, Gen. 

I Trias, Cavite), using an integrated, 
i .multi-disciplinary approach to improve 
; carabao management and production. 
| involving farmer cooperators, three 
i government agencies (FAEC, BAI and 
I UPCVM) and one private institution (In

ternational Institute for Rural Recons
truction) . 

j Carabaos unaer study are confined 
I at an experimental farm. 

| 

Fruitfly traps in an experimental farm. 



PUBLIC HEALTH & NUTRITION 

Studies on the development of pro
cedures for the production of radio
pharmaceuticals/radioisotopes are being 
undertaken. Included in this 5-year 
project is the development of the Radio
immunoassay kits for triiodothyronine 
Cr,), thyroxine (T.), insulin and human 
growth hormone (HGH). This will result 
in the eventual supply of the radio
immunoassay (RIA) kits on a routine 
basis to enable PAEC to cope with the 
increasing local demand for these pro
ducts for the diagnosis and control of 
health deficiencies and diseases. 
Radioimmunoassay is very useful in the 
accurate determination of several biolo
gically important body fluids such as 
hormones, steroids and other hormonal 
substances which are present in very 
minute amounts* 

Studies were conducted to determine 
the efficacy of radiation for the 
sterilization of bone grafts and tissue 
grafts for use in the treatment of 
various disorders„ In the past year, 
bone samples were procured from the 
Philippine General Hospital and the 
National Orthopedic Hospital. Three 
batches of bones were processed at PAEC 
by degreasing, deproteinization, deep 
freeze, and freeze drying. The samples 
were then packed and irradiated. 

Samples 
snails. 

Scientist prepares. 
scintillation counting of 
hormones processed by radio
immunoassay a 

Quality control tests such as 
sterility and toxicology tests are to 
be made available for utilization in 
different hospitals in the country. 

Radiation has been effectively 
used in controlling the spread of Oncome-
lania quadrasi snails, the carrier of 
the parasite that causes schistosomiasis. 
In the experimental field in Irosin, 
Sorsogon, a marked reduction of the 
snail population was seen where irra
diated snails were released. 

An experimental farm ^n Sorsogon where irradiated 
snails were released* 

—i 



ENVIRONMENTAL PROTECTION 

Filipinos are continually being 
exposed to natural radiation (due to 
cosmic radiation and naturally occurring 
radionuclides in soil and rocks) but 
the average exposure dose received by 
Filipinos from this source has not yet 
been established, unlike in most other 
countries. Hence, a study has been 
conducted to establish natural radio
activity levels in different parts of 
the country and infer the average ex
posure dose received by'Filipinos from 
this source. Data obtained can be used 
further as reference values on which to 
base an assessment of any increases in 
enviromental radioactivity due to man-
made sources. For 1985, eleven TLD 
(thermoluminiscent dosimetry) stations 
in selected locations in Bataan and 
other areas in Luzon, Visayas and Min
danao were established for cumulative 
dose measurement (quarterly basis) of 
external radiation due to natural ra
diation and global fallout. Radiation 
exposure measurements using gammameter 
were completed in 448 sites in 44 pro
vinces throughout the country for dei-
termination of average annual dose due 
to external radiation. 

3 
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Thermoluminiscent Dosimeter Reader 
for cumulative external dose measure
ments. 

r 

Apart from external exposure, 
natural sources of radiation also con
tribute to the internal dose received 
by Filipinos. To determine the average 
internal dose received by Filipinos due 
to ingestion, daily diet samples and 
agricultural products common in the 
Filipino diet were collected from well-
populated areas throughout the country 
and analyzed for naturally-occurring 
radionuclides by gamma spectral analysis 
and for tritium. Field studies on bio-
accumulation factors of selected marine 
food items were also conducted for use 
in internal calculation models. 

Analysis oj daily diet samples ana common agricultural pro
ducts to determine natural radioactivity levels in these samples 
and internal dose received due to ingestion. 

•5 



In another study, po ten t ia l po l lu 
t a n t s , e .g . , naturally-occuring rad io 
nuclides and toxic t r ace elements, a r i s 
ing from the use of coal for e lec t r i c 
power generation were invest igated. 
The radioac t iv i ty released from t h i s 
energy resource during power generation 
comprises one of the components of the 
technologically enhanced natural r ad ia 
tion.. The analyses of uranium, radium, 
thorium and potassium-40 in coal samples 
collected from different coal mines in 
eight provinces were completed, and the 
average concentrations of these radio
nuclides in Phil ippine coal were es ta 
b l i shed . . The analyses of na tura l ly -
cccuring radionuclides in the various 
effluents of the Calaca coal-f i red power 
plant are being undertaken in order to 
assess the environmental radiological 
impacts associated with the u t i l i z a t i o n 
of coal as an energy source,. The t r a c e 
element contents of the coal samples 
were also studied for a be t t e r under
standing of the chemistry of coal and 
the environmental effects t ha t wi l l 
resul t from the burning of coal for 
energy„ 

Other s tudies on environment using 
radioisotope technique was on the sedi 
mentation r a t e s in Manila Bay. The 
i n i t i a l r e s u l t s revealed tha t the sedi
mentation r a t e in Manila Bay ranged 
from 3>2 cm/year. 

ENGINEERING AND TECHNOLOGY 

An important component of the 
Philippine nuclear power programme is 
the development of requisite base 
knowledge and technical capability for 
uranium exploration, and production of 
nuclear fuel element materials. Of 
equal importance is the safe operation 
of reactor facilities for R & D and 
adaptive technology work. The TRIGA 
conversion project provides opportuni
ties for PAEC nuclear engineers and 
technologists to develop the technical 
capability and skills in the construc
tion of a 3 MW research reactor. 

The PAEC undertakes a comprehensive 
and integrated programme on uranium ex
ploration, recovery, and processing. 

The geochemical survey for uranium 
conducted in Eastern Luzon covered an 
area of about 14,249 sq. km.. The 
techniques employed for the geochemical 
exploration included drainage sampling, 
radiometric and geologic mapping. The 
survey generated additional geochemical 
data for uranium resource appraisal 
nationwide, and for the identification 
of areas with the greatest probability 
of finding uranium deposits. 

A study on mercury distribution and 
its relation to mineralization was com
pleted in Southern Negros. The study 
explored the application of mercury as 
pathfinder for deep-seated uranium depo
sits. 

Initial batch-scale experiments to 
recover uranium from domestically manu-
.factured wet process phosphoric acid 
were successful, indicative of technical 
feasibility. The phosphoric acid came 
from Planters Products, PHILPHOS and 
Atlas Fertilizers. 

6 



Uranium analysis system 

The first green salt (30 grams of 
uranium tetrafluoride) was producod 
after dissolution and purification of 
400 grams of yellow cake to nuclear 
grade ammonium diuranate. Uranium 
tetrafluoride is an important inter
mediate in the preparation of uranium 
dioxide, the chemical form in which 
uranium is found in the fuel elements 
of many nuclear power reactor types. 

The PAEC was involved in the on-
stream analysis and control of mineral 
concentrators which is a joint project 
of UNDP-IAEA and the Australian Govern
ment at the Philex Mines. It is con
servatively estimated that $4.0 Million 
in benefits was realized in 1985 due to 
increased efficiency in mineral recovery. 

Research Reactor Pool 
The 1-MW Philippine Research Reac

tor (PRR-1) was shut down and installa
tion work for its conversion to a 3-MW 
TRIGA type research reactor went under
way. The preparatory work, which in
cluded' the dismantling of old cooling 
equipment and the construction of new 
equipment supports was completed by a 
contractor in September 1985. The PAEC 
crew then took over and worked on the 
assembly of new cooling equipment and 
piping. About 50% of the installation 
work has been completed. The parts of 
the PRR-1 that are changed iby the TRIGA 
conversion project are thê 'core, water 
systems, instrumentatien and control ,. 
system, and the electrical'power supply. 

I 
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Researcher prepares for 
Mossbauer experiment. 

SUPPORTIVE BASIC RESEARCH 

Physical Sciences 

At present, a number of raw mate
rials used to produce components or parts 
in industry are locally available but 
cannot be utilized to satisfy local de
mands due to insufficient basic and fun
damental knowledge of the properties of 
these materials and processes involved 
in their production. Studies in atomic 
and nuclear physics, solid state physics 
and electronics were conducted to gain 
fundamental understanding of the atomic 
and nuclear structure as they affect the 
physical properties of matter. The in
formation gained from these studies can 
be utilized in developing special mate
rials and electronic devices of import
ance to research and industry. Super-
ionic conductors were analyzed using 
atomic, and nuclear techniques to deter
mine the dominant factors responsible 

for superionic conductivity in certain 
materials, specifically, geometry of the 
static part of the crystal structure and 
the potential energy profiles along which 
the ions move. A beta alumina type com
pound 5.33 Fe20_.K2O was prepared using 
the conventional thermal decomposition 
process. The optimum sintering tempe
rature and time for maximum conversion 
to beta phase was determined using X-ray 
diffraction. Magnetic resonance measure
ments was also conducted to aid in the 
study of the static portion of the struc
ture, A complex spectrum was obtained 
indicating at least two different sites 
for the iron atom. 

Magnetic materials were studied to 
determine their structure and physical 
properties. A single phase zinc ferrite 
was prepared using co-precipitation me
thod. 

8 



In another study, mechanisms in
volved in the gamma radiolysis of cellu
lose were investigated. The utilization 
of plant biomass as renewable energy 
sources presents an interesting cha
llenge in the near future. Pretreat-
nent of agricultural cellulbsic wastes 
with gamma radiation may reveal certain 
mechanisms which conventional processes 
may fail to uncover. These pieces of 
information may lead to better under
standing of mechanisms for enhanced 
conversion of cellulose to glucose and 
ethanol. Microcrystalline cellulose 
were gamma-irradiated at relatively 
high radiation doses, and the effects 
of the radiation treatment on the sac-
charification and on the polymeric 
structure of cellulose were investigated. 
Irradiation significantly increased the 
conversion of cellulose. Structural 
analyses of irradiated cellulose using 
X-ray diffraction, Fourier-transform 
infrared spectrophotometry and diffe
rential thermal analysis, and thin layer 
chromatography indicate a radiation-
induced cleavage of the ̂ 1,4 glucosidic 
bonds in cellulose, a phase transition 
from crystalline to the amorphous state, 
and an increase in the carbonyl groups 
in the samples. These radiation effects 
on the structure of cellulose may cause 
the enhanced conversion of cellulose to 
glucose and ethanol. 

Life Sciences . 

The effects of radiation on the 
biosynthetic mechanisms of sea urchin 
eggs before ami after fertilization 
were studied to gain a better under
standing of the biological effects 
of low to moderate doses of radiation 
at the cellular level. At a dose cf 
50 rads; significant reduction in 
fertilization rate was observed. This 
reduction in fertilization rate ap
peared to worsen, but only slightly, 
with increasing dose. The information 
that can be derived from this study 
can be utilized further in formulating 
regimens and modalities in the use of 
radiation in cancer treatment and by 
policy-making bodies for radiation 
protection2 



SCIENTIFIC and TECHNOLOGICAL 
SERVICES 

in addition to R S D and regula
t ions of nuclear energy a c t i v i t i e s , the 
PABC provides supportive services to 
c l i en t i n s t i t u t i ons and the general 
public to ensure the widest u t i l i z a t i o n 
of nuclear energy techniques and mate
r i a l s under safe and controlled condi
t ions demanded of these new technologies. 

ANALYTICAL SERVICES 

PAEC regularly provides chemical 
analyt ical services using nuclear and 
conventional techniques such as neutron 
act ivat ion analys is , atomic absorption 
spectrophotometry (AAS), cold vapor ASS, 
chromatography and spectroscopy in the 
infra-red, u l t r av io l e t and v i s ib l e 
region of the spectrum. 

Chemical analytical services 

Some twenty-five indus t r ia l and 
government ins t i tu t ions submitted a 
t o t a l of 381 samples for various analy
se; % The income from these services 
based on nominal fees charged by the 
Commission amounted to ?83,360. Most 
of. the analyses were in support of 
local indust r ies and exporters. In 
addit ion, service analyses were provided 
for^researchers of the PAEC. 

RADIOISOTOPE SERVICES 

Due to the upgrading of the radio
isotope production f a c i l i t i e s and the 
increased demand for radioisotope by 
local use rs , the bulk importation of 
1-131 was resorted t o . This was pro
cessed in the PAEC laboratory and 
d is t r ibu ted to medical p r ac t i t i one r s . 

Twenty hospitals and c l i n i c s 
ordered 4 59 batches of processed radio
isotopes requiring an aggregate cf 
466 GBq. I t i s estimated tha t some 
four to five thousand pa t ien ts benefited 
from t h i s service. The nominal income 
amounted to ^490,000 for the year. 

1-4-

* ?"^^ 

Laboratory for radioisotope production.' 
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INDUSTRIAL SERVICES 

Two f ie ld t e s t s were carr ied out 
for the geothermal energy project of 
Philippine National Oil Company (PNDC) . 
These u t i l i z ed radiot racer techniques 
for the determination of the i n t e r 
action of geothermal f luids from 
producing and non-producing we l l s . 
For these services , the company paid 
?40,000 in service fees exclusive of 
the cost of radioisotope used for the 
t e s t s . 

i 

RADIATION PROTECTION SERVICES 

To ensure tha t radia t ion workers 
and the general public are. given ade
quate protection against any radia t ion 
hazards t h a t may resu l t from the use 
of radiat ion sources, the PABC provides 
the r equ i s i t e radiat ion protect ion 
services to a l l authorized i n s t i t u t i ons 
and individuals engaged in radioisotopes 
and radiat ion appl ica t ions . 

A t o t a l of 14,605 personnel moni
toring film badges were issued, which 
involved the protection of 100 employ
ees and t ra inees of PAEC and some 2,050 
radiat ion workers employed outside of 
PAEC. Some 280 i n s t i t u t i ons were 
provided with t h i s service and which 
generated an income of ^155,000 for 
the year. 

Radiation control services were 
provided in support of radia t ion 
researchers of PAEC. These involved 
some 900 jobs including a i r sample 
col lec t ions and analysis , reactor 
health physics support, l iquid and 
solid effluents treatment and storage, 
radia t ion transport and inspection and 
decontamination services. 

A geothermal plant. 

Calibration of film badges 

Radwaste management* 
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INSTRUMENT FABRICATION SERVICES 

Five se t s of nuclear counters were 
fabricated by PAEC for a pr iva te univers i ty 
u t i l i z i ng imported electronic components 
supplied by the c l i e n t . The estimated 
cost of the fabricated instruments i s 
?31,500 compared to $5,000, if these were 
imported as completely assembled u n i t s . 

In addition to these nuclear coun
t e r s , the PAEC fabricated six d i g i t a l 
sealer- t imers , a r a t e meter, drop-out 
relays and three radia t ion survey meters . 

a 1 

Technicians fabricating 
nucleonic instruments„ 

Irradiation of samples using 
the -pneumatic tube system. 

Precise measurements of radioactive 
content or radiation i n t e n s i t i e s require 
ca l ibra t ion of s c i en t i f i c instruments and 
equipment. For the year, 132 nuclear 
instruments and equipment were cal ibrated 
for i n s t i t u t i ons other than PAEC. For th i s 
service , the Agency charged nominal fees 
amounting to ^4,800. 

GAMMA IRRADIATION SERVICES 

Gamma i r rad ia t ion of about 2,100 
batches of diverse samples was rendered 
for 25 c l i e n t s , giving an income of 
J?27,000. 

12 



NUCLEAR INFORMATION AND 
LIBRARY SERVICES 

i The PAEC has the most comprehensive 
collection of atomic energy literature 
and information materials which are made 
available to researchers, students, and 
the general public. 

Student-researchers at PAEC library. 

Some 2,000 readers from PAEC and 
9,000 readers from outside agencies 
made use of the library services offered 
by PAEC. PAEC publications were sent 
to correspondent libraries and some 35 
entries were submitted to the Interna
tional Nuclear Information System (INIS) 
in iVienna, Austria. 

PAEC distributed 30,000 copies of 
nuclear information materials to edu
cational institutions and the general 
public. Exhibits on atomic energy were 
included in science fairs and exhibitions 

For the year under report, PAEC 
published the following: The Philippine 
Atomic Bulletin - 7 issues; PAEC News
letter - 12 issues; The Nuclear Monitor-
48^issues. Five new brochures were 
published and another five brochures 
revised and updated. 

As part of the Atomic Energy Week 
Celebration, quiz contests on atomic 
energy subjects were held. PAEC offi
cials participated in dialogues, techni
cal seminars, press conferences, dis
tribution of information materials and 
film showings to provide the public with 
a broad perspective of the PAEC's role 
in national development. 

In support of nuclear information 
dissemination activities, the attitudes 
towards nuclear power of readers of 
four major Philippine newspapers were 
elicited and compared by means of survey 
questionnaires. In general, the total 
sample (N=186) did not hold' favorable 
attitudes towards nuclear power. On 
average, the respondents perceived that 
nuclear power will more likely lead to 
risks than benefits. 
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NUCLE/IR REGULATIONS, 
LICENSING & SylFEGMRDS 

|>AEC regulatory functions included 
the licensing of radioisotope users and 
facilities, and the licensing and regu
lation of nuclear facilities, such as 
the Philippine Nuclear Power Plant 
(PNPP-1). 

Under the licensing of radioactive 
materials, PAEC issued 187 licenses 
broken into 155 renewals, 10 new, and 22 
amended licenses. There were 49 ins
pections performed on user facilities 
including 14 inspections of isotope 
shipments. The total fees collected 
from the services amounted to ̂ 81,062,00. 
One (1) PAEC Eulletin on radiographic 
sources was issued. 

Under the licensing and regulations 
cf the PNPF-1, there were four (4) main 
activity areas: safety and environment
al evaluation, inspection and enforce
ment, standards development and nuclear 
safeguards. 

The following were the accomplish
ments under each area: 

SAFETY AND ENVIRONMENTAL 
EVALUATION 

The PAEC undertook the following: 

Prepared a draft of a Safety Eva
luation Report (SER) on the PNPP-l's 
Final Safety Analysis Report (FSAR) , 
which contained issues tha t must be 
resolved pr ior to core loading and/or 
issuance of an operating l icense; con
ducted examinations for reactor opera
t ions personnel, a f te r which l icenses 
for sixteen (16) senior reactor operator 
(SRO) and one (1) reactor operator (RO) 
were issued; established the Nuclear 
Safety Advisory Board (NSAB) as autho
rized by R„A. 5207, t o advice PAEC on 
safety re la ted matters; reviewed/eva
luated the Environmental Technical 
Specif icat ions; drafted' radiological 
environmental^ impact_evaluation s t a t e 
ment; evaluated two (2)" d r i l l s by the 
PAEC-OCD (Office of Civi l Defense) 
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team; and conducted public hearings 
from 4 June - 22 August 1985 in connec
tion with the application by NPC for an 
operating license. The hearings were 
presided over by the Board of Commis
sioners and covered a total of 122 hours. 

The Supreme Court (SC) restrained 
PAEC from acting further on the licen
sing until the High Court had acted on 
a petition by oppositors which charged 
the Board with bias.* 

INSPECTION AND ENFORCEMENT 

Conducted twenty four (24) inspec
t ions of the PNPP-1 construction and 
t es t ing a c t i v i t i e s and five (5) audits 
of the opera to r ' s organization and 
programs; performed an inspection and 
audit of the physical plant security-
including those of the tes t ing of ins -
t rus ion .detection and other physical 
security communications system; com
pleted three (3) inspections and audi ts 
of the PNPP-1 environmental programs 
and procedures special ly those related 
to radiological aspects of the p l a n t ' s 
operations; monitored the environmental 
a c t i v i t i e s of the Committee on the 
National Radwaste Management Center 
(NRMC); completed one (1) inspection/ 
audit of the Emergency Response F a c i l i 
t i e s of the PNPP-1; resolved twelve 
(12) PAEC concerns on radiological 
environmental effects; completed three 
(3) t ra in ing sessions of the PAEC Radio 
Communication Course for radiological 
emergencies,.and completed one (1) 
t ra in ing session for municipal radiat ion 
monitoring teams; resolved 46 major 
inspection concerns and findings., 

* On 11 February 1986, the SC judged 
in favor of the petitioners the charge 
of bias and instructed PAEC to reopen 
the hearings under certain conditions. 



r^3N\SQE\8C > 
NUCLEAR STANDARDS DEVELOPMENT • 

J 

Using IAEA and US-based documents . 
as models, PAEC drafted safety require— ; 
ments for radiographer and for radio
graphic operation; prepared PAEC Inci- .' [ 
dent Response PLan (for emergencies at 
the plant site); prepared a complete • ; 
listing of nuclear standards referenced 
in the PNPP-1 FSAR; started the finaliza- ': 
tion of the Standards for Protection 
Against Radiation (SPAR); prepared/ de
veloped Licensee Event Report (LER) sy.si-'; ' 
tem, fur reporting to PAEC plant incidents; 
with saiety implications, and mechanisms j 
for reporting defects and non-compliances ' 

NUCLEAR SAFEGUARDS AND 
PHYSICAL PLANT SECURITY 

In line with the international 
commitment to observe nuclear safeguards 
PAEC evaluated the physical security 
system of the plant and initiated the 
computerization of the national; system 
of accounting for and control of special 
nuclear materials. 

NUCLEAR REGULATORY RESEARCH 
• - - . . . , , . . . . . . - " * 

In support of the regulatory func
tion of.PAEC, studies were conducted to 
establish sf.te-specific factors for use 
in dose calculations. A survey of towns 
of .Bataan'near the PNPP-1.. for food con
sumption ,rates was completed from which 
dietary usage factors for ingestion dose 
calculations were established. 

A.complete enumeration and measure
ment of. the structure of a village (Ba-
rangay Nagbalayong) proximal to PNPP-1 
was completed.. The protection factor 
of the hollow structures was calculated 
for use in radiological emergency pre
paredness. 

Public hearings on the nuclear power 
plant held at PAEC iv.-v; ::•:: 



MANPOWER DEI/ELOP/MENT 

• ^he national programme in nuclear 
science and technology (nuclear S & T) 
cannot be realized without the necessary 
manpower to pursue the multi-faceted 
applications of atomic energy. The 
programme on manpower development in
cludes local and overseas training, 
inclusion of. special science courses in 
current curricula for the high school 
and college levels, and scientific and 
technological exchange programmes. The 
manpower development programme also 
seeks to maximize the generation of 
financial resources for nuclear S & T 
activities through the technical assis
tance programmes of international orga
nizations like the IAEA, UNDP, and 
through bilateral and multilateral 
agreements with other countries. 

OVERSEAS TRAINING PROGRAMME 

A t o t a l of 51 s c i e n t i s t s , technolo
g i s t s , medical doctors and technicians 
were awarded fellowships by the IAEA, 
UNDP, Colombo Plan, and the Japanese 
Government for overseas t ra in ing and for 
par t ic ipat ion in symposia conferences 
in various f ie lds of nuclear science. 

LOCAL TRAINING PROGRAMME 

The PAEC conducted 12 t ra in ing 
courses, two of which were held in 
Bataan and the r e s t , in the PAEC com
pound. The subject matters of these 
courses range from the fundamental con
cepts and appl icat ions of radiat ion and 
radioisotopes in agr icu l tu re , medicine 
and industry to the specialized topic 
on nuclear power for plant opera tors . 
About 217 par t i c ipan ts drawn from the 
academe, hosp i t a l s , industry and other 
government i n s t i t u t i ons availed of the 
t raining courses* Of the 217 p a r t i c i 
pants, 77 were from PAEC and 140 came 
from the pr iva te sector and other 
government agencies. 

PAEC Training laboratory. 

The PAEC conducted two special 
t ra in ing courses on Quality Assurance/ 
Quality Control (QA/QC) in response to 
the need for adequately trained man
power to meet the QA/QC requirements 
of the nuclear industry. In addi t ion, 
the PAEC conducted a seminar-workshop 
on the IRT code which ca lcu la tes system 
performance in pressurized water reac
t o r s . M.S. nuclear engineering graduate 
students from the National Power Corpo
rat ion and the PAEC benefited from the 
seminar-workshop. 
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LINKAGES 

INTERNATIONAL 

Projects in nuclear S & T received 
adequate support from the United Nations 
international agencies such as the IAEA 
and UNDP in terms of equipment donation, 
research grants, overseas training and 
expert services. 

In 1985, the Phil ippines received 
foreign technical ass is tance amounting 
t o $1,598,475. Of this.amount 32.7% 
($522,550) was for expert services , 
39.2% ($627,000) was for equipment, 
and 28.1% ($448,925) was a l lo ted for 
fellowships or overseas- t ra in ing. 
The Phi l ippines , l ikewise, received 
about $75,000 in research grants to 
fund 18 research p ro jec t s . 

Eighteen experts were on mission 
to the Philippines in various fields of 
application of atomic energy, e.g. ra
diological physics, quality assurance, 
dosimetry, pesticide chemistry, nuclear 
power plant licensing. 

The PAEC hosted the Regional (RCA) 
Industrial Training Demonstration on 
0n,-Stream Analysis and Control of Mine
ral Concentrators Employing Nucleonic 
System held on October 22-25, 1985. 
Participants from India, China, Malaysia, 
Thailand, Indonesia and--the Philippines 
attended the training course. 

An IAEA mission consisting of two 
members of the Inter-regional Project on 
Probabilistic Safety Assessment (PSA) 
conducted an Introductory Workshop on 
PSA methodology on 20-23 August, 1985. 
Tvjenty-three (23) participants coming,, 
from the National Power Corporation, „ 
University of the Philippines and the 
PAEC attended the workshop. 

LOCAL 

.. To. further promote and enhance the 
applications of atomic energy in the . 
country, the PAEC grants-in-aid assists 
researchers in government and private 
institutions that use nuclear tech
niques in their research and development 
projects. 

For the year 1985, PAEC granted 
1 424,518 to twelve (12) continuing 
projects and five (5) new ones. These 
projects cover two main areas: food 
-and agriculture; public health, safety 
and environment. Of the amount, 76.42 
percent was granted to government ins
titutions. 

Recipients of the GIA program are: 
UP, Diliman; FU, Dumaguete; Pangasinan 
State University; Morong and Bagac High 
School; Isabela State University; Min
danao State University & Iligan Institute 
of Technology; University of San Carlos; 
Silliman University; Maligaya Rice Re
search Training Center; Bureau of Animal 
Industry; and Ministry of Health. 



AWARDS 

NATIONAL SCIENTIFIC AWARDS 

NATIONAL ACADEMY OF SCIENCE & TECHNOLOGY 

NAST Academician 

Dr. Quirino 0. Navarro 

TOYS Award for Chemistry 
Dr. Alumanda de la Rosa 

SCIENTIFIC CAREER SYSTEM 

Scientist IV 
Dr. Quirino 0. Navarro 
Dr. Ibarra Santos 

Scientist II 
Dr. Benjamin dela Cruz 
Dr. Eugenia C. Manoto 
Ms. Aida Davila-Eugenio 
Ms. Pas A. Kapauan 

Scientist I 
Dr. Iluminado G. Valencia 
Mr. Benito C. Bernardo 
Ms. Carmen C. Singson 

OTHER AWARDS 

## 
TOWER Award 

Mr. Leonardo Gumasinq 

."### 
UPAA"' Professional Award (Chemistry) 

Dr. Quirino 0. Navarro 

SIAG Award (Outstanding Science and 
Technology Information Officer) 

Ms. Remedios A. Savellano 

# The Outstanding Young Scientists 
H The Outstanding Workers of the 

Republic 
### U.P. Alumni Association 
#### Science Information Action Group, 

. NSTA 

PUBLIC / GOVERNMENT SERVICE AWARDS 

CIVIL SERVICE COMMISSION AWAFDS 

* 
PAG-ASA Award 

Mr. Benjamin Batolina 

** 
KAPWA Award 

Ms. Estelita Cabal fin 
Mr. Gregorio Esmeralda 
Mr. Leonardo Leopando 
Ms. Lilia dela Paz 
Mr. Antonio Portugal 
Mr. Romeo Rara 
Mr. Briberto Rementillc 
Ms. Adelaida del Rosaric 

*** 
PAEC Award 

Researcher of the Year 
Ms. Adoraaion Ale3andri.n0 

Technologist of the Year 
Mr. Leonardo Leopando 

Research Assistant of the Year 
Mr. Sofronio Enriquez 

Maintenance Worker of the Year 
Mr. Eligio Abrigana 

Technician of the Year 
Mr. Bernardino Quizon 

Tradesman (Driver) of the Year 
Mr. Quirino Mendoza 

Clerk of the Year 
Ms. Buenafe Silvestre 

*** 

Honorary national civil service 
award given to outstanding govern
ment workers whose contributions 
benefit the country. 
Honorary Ministry Award 
Agency Award 
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H U f A N R E S O U R C E S 

PERSONNEL STATISTICS 
BY EDUCATIONAL ATTAINMENT 

NE/MA 

Below BS 
208-46% 

Total - 449 BS/BA 
173-39% 

R & D 

105 

PERSONNEL STATISTICS 
BY ACTIVITY 

S & T 
Services 
161-36% 

Education & Training 
25-6% 

Administration and 
S u p p o r t f u n c t i o n s 

158-35% 

Total 449 



F I N A N C I A L R E S O U R C E S 

FEKAKCIAL SrATEKSST 
Allotment and Obligations for Calendar Year 1985 

(General Food) 

Allotment Obligations Balances 

P r o g r a m I 

Personal Services 
lOiintenance <5c Opera t ing Expenses 

Equipment Outlay 

P r o j e c t I I 

Personal Se rv i ce s 

Maintenance &. Operat ing Expenses 

P r o j e c t I I I 

Personal Services 
Maintenance 3c Operating Expenses 

P r o j e c t 1 7 
Personal Services 

Maintenance & Operating Expenses 

P r o j e c t V 

Personal Services 

Maintenance & Operating Expenses 

P r o j e c t V I 

Personal Services 
Maintenance dc Operating Expenses 

SUMMARY: 

Project I 
II 
III 
IV 
V 

Grand Total 

2,680,915.00 
2,188,282.00 
271,787.00 

1,503,569.00 
1,539,477.00 

1,596,620.00 
749,380.00 

1,018,520.00 
467,392.00 

630,343.00 
393,933.00 

4,737,681.00 
2,251,576.00 

5,140,984.00 
3,043,046.00 
2,346,000.00 
1,485,912.00 
1,024,276.00 
6,989.257.00 

2,680,915.00 
2,188,281.11 
271,787.00 

1,503,569.00 
1,539,475.96 

1,596,620.00 
749,379.79 

1,018,520.00 
467,391.36 

630,343.00 
393,932.54 

4,737,681.00 
2,251,573.02 

5,140,983.11 
3,043,044.96 
2,345,999.79 
1,485,911.36 
1,024,275.54 
6,989,254.02 

0.89 

1.04 

0.21 

0.64 

0.46 

2.98 

0.89 
1.04 
0.21 
0.64 
0.46 
2.98 

20,029,475.00 20,029,468.78 6.22 



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

PHILIPPINE ATOMIC ENERGY COMMISSION 

Board of Commissioners 

MANUEL R, EUGENIC 
Commissioner 

Associate Commissioners 

ALEJANDRO VER ALBANO 

GUILLERMO C. CORPUS 

QUIRING 0. NAVARRO 

REYNALDO L. SUAREZ 

GUILLERMO C. CORPUS* 
Uuclear Research Chief 

Department of 
Nuclear Technology and Engineering 

QUIRINO 0. NAVARRO* 
Nuclear Research Chief 

Department of Nuclear Services 
a n d 

Atomic Research Center 

RICARDO J. PALABRICA** 

ILUMINADO G. VALENCIA*** 
Nuclear Training Chief 

Department of Nuclear Training 

BENITO C. EERNARDO 
Nuclear Research Chief 

Department of 
Nuclear Regulations and Safeguards 

REMEDIOS A. SAVELLANO 
Staff Service Chief 
Management Service 

GUMERSINDO R. MANIQUIS 
Staff Service Chief 

Administrative Service 

* by designation 
* Regular encumbent on secondment with the 

International Atomic Energy Agency 
* In an acting capacity 


