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INTRODUCTION

PAEC's dual responsibility of promoting the peaceful utilization of
atomic energy and ensuring public health and safety in the use of atomic
energy facilities has through the years been oriented towards total human
welfare. This was so aptly reflected in this year's theme of the Atomic
Energy Meek celebration, "Atoms and Humanity".

For 1980, research and development efforts continued towards the
attainment of self-sufficiency in food supply and energy; improvement of
public health and the environment*, and subsequent utilization of basic
research results in application-oriented projects - all with the end in
view of securing man economically and socially in a congenial environment.

With the resumption of the construction of the Philippine Nuclear
Power Plant, quality assurance inspection/audit activities of PAEC were
stepped up relative to its mandated responsibility to protect the health
and welfare of the general public from atomic energy facilities. Regula-
tions and licensing of nuclear facilities and materials, evaluation of
radiation hazards, calibration of radiation instruments, film badge and
dosimetry services were the other routine functions carried out under this
mandate.

The year also saw the proliferation of radioisotopes and nuclear tech-
niques in industry, medicine and research.

Thus, to cope with the demands for qualified manpower, PAEC's nuclear
manpower development program was intensified.

Nuclear information campaign to gain ground for public acceptance was
also accelerated. The year started the study on assessment of public
attitudes towards technological risks.

Synergism became the order of the times as shown by cooperative pro-
jects such as the RFCC Site Selection project and PAEC Grants-in-Aid coor-
dinated projects on food irradiation, natural radioactivity measurements,
and performance testing of PAEC mutants.

The years ahead look forward to more synergistic activities and to
nuclear energy's pervasion in the country.
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I
RESEARCH AND DEVELOPMENT

Vital to the responsibility* of PAEC in providing the peaceful uti-
lization of atomic energy in the country is its nuclear research and deve-
lopment activities geared towards national development goals.

For 1980, researches on increased food productivity and on food
loss control aimed at attaining self-sufficiency in food supply were con-
tinued. This includes crop improvement studies on important food crops
such as rice, mungbean, com, soybean, batao, winged bean, pineapple, camo-
te, mushroom and yeast, whose mutant varieties showed Improved agronomic
characteristics; studies on livestock to insure more productive dairy and
meat sources; food irradiation studies for extension of product shelf-life;
application of sterile-male technique for control of fruitflies, control of
field rats and cigarette beetle.

Self-reliance in energy, as envisioned in the Philippine Develop-
ment Plan, 1s a continuing pursuit of PAEC. As a regulatory body respon-
sible for protection of public health and welfare In the use of nuclear
facilities, PAEC 1s very much involved in the nuclear power plant related
activites. With the resumption of the construction of the plant,, inspect-
ion and audit activities of the Commission were escalated. In support of
this nuclear power program, exploration and recovery studies of uranium,
the fuel for the nuclear power plant, were continued.

Research efforts utilizing radioisotopes and nuclear techniques
have been directed towards improvement of public health and nutrition.
Studies on the role of trace elements in the etiology of proterfn calorie
malnutrition, nutritional anemia, cancer, cardiovascular and other
diseases were continued. Investigations on the pesticide residues in the
blood serawerealso carried out.

For the furtherance of the individual's well-being, a congenial
environment safe from hazardous pollutants has to be maintained. Thus,
PAEC, has harnessed the atom for the preservation and maintenance of eco-
logical conditions suitable for continued public health and safety. The
establishment of reference baseline data on the Philippine environment is
the objective of the Nationwide Natural Radioactivity Measurements pro-
jects of the PAEC. In preparation for the nuclear power plant,
studies on the environment around the PNPP-1 were continued. Aside from
safeguarding the environment from radioactivity, methods employing nuclear
techniques for analysis of chemical contaminants are being developed.
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For the attainment of technological self-reliance, basic
researches utilizing indigenous resources are important adjuncts of
research and development. In biology, chemistry, physics and mathematics,
studies to service or support PAEC's application oriented projects were
continued.
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A FOOD AND AGRICULTURE

(WNOLITO G. NATERA, PROGRAM DIRECTOR)

A.I Plant Improvement
A.1.1 Induction and Evaluation of Beneficial Mutation in Rice

(A.B. Asencion and I.S. Santos)

Mutation breeding work in rice continued to be a major act-
ivity in the Agricultural Research Division. The objective is
to improve further the varieties released by the International
Rice Research Institute, the U.P. at Los Banos and the Bureau
of Plant Industry.

Yield evaluations of the mutants from Bengawan, Azmil and
C4-63G both under high (80-20-20) and low (60-20-20) fertility
levels were completed. The results showed that out of the six-
teen Bengawan mutant selections tested under high fertility
level, thirteen lines yielded more than the original variety.
The top nine (9) yielders were again tested under low fertility
level togethB* with PARC 2-2, IR-42 and the original Bengawan.
Four lines did not yield as well as the three control varieties.
The five highly yielding selections were tested further in other
regions through the PAEC Grants-in-Aid (GIA) funding. Several
good things about the Bengawan mutants are worth mentioning;
they are early maturing (by 11 to 16 days), much shorter in
stature and yield higher even under minimum fertility level.
These Bengawan mutants will be useful under the proposed scheme
of varietal rotation in rice which should include an old-fashioned
low fertilizer-requiring rice variety to break the continued popu-
lation build-up of the leaf hoppers and to save on fertilizer.

In Azmil, three (3) selections out of the twelve (12) lines
entered in a performance test gave statistically higher yield than
the original variety under high fertility level. These three (3)
selections including two border-line yielders were again tested
under low fertility level including PARC 2-2, IR 42 and not far
behind PARC 2-2 which was the top yielder. This mutant has
improved panicle length and density but its maturity was length-
ened by about eleven days. This selection is worth testing under
upland conditions since the original variety is known to be
efficient under upland conditions.

In C4-63G, the mutants from gamma and fast-neutron irradia-
tions did not yield as well as PARC 2-2 and the original variety.
In the thermal-neutron irradiation, however, two mutants yielded

' significantly higher than IR 34 under low fertility level. The
high-yielding mutants were also funded by the GIA for further
testing in the other regions of the country preparatory to their
inclusion In the regional testing.
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Purification work Is also being carried out 1n crosses
between PARC 8-10 and IR 2071 and between IR 5853 and IR 36
whose F, seeds were exposed to 10 kr gamma rays. Thirteen
.(13) FJL lines were being followed up from the cross bet-
ween PAEC 8-10 and IR 3071 and ten F-M* Unes from the cross
between IR 5853 and IR 36. MeanwMleVFJi, seeds from the
crosses between PARC 2-2 and IR 34, between PARC 2-2 and Indon
BLB, between PARC 3 and IR 34 and between IR 2307 and IR 36
and their reciprocai crosses were also planted. In ttflise
crocset, one-half of the F, seeds were exposed to 10 kr gamma
r«y» and the remaining half were not Irradiated to compare
the recombination ratas between the Irradiated «ml rwm*irra-
diated arteriais.

A.1.2 induction and Evaluation of Beneficial Mutations In Soybean
(I.S. Santos, J.ff. Casyao, A.V. Crisóstomo, A.B. Asencion
and R. Cruz)

The awareness that soybean wall play a very taportant role
1n providing enpioyaent through development of soybean-based
fnduttrits Has «ntained Interest to develop tropicçtfzed soy-

v&r1et1es.

Initial attempts to Improve LI14, a variety developed by
the Bureau of Plant Industry, by Inducing mutatiions resulted
1n a mutant that has a desirable but very elusive character.
The mutant exhibits a compact multi-branched form at times but
not all the time. This mutant 1s now a subject of thorough
Investigation In some selected locations in the country to
determine the conditions (location, soil, season, etc.) under
which the compact highly branched form may be expressed.

When the compact multi-branched character appears, this
mutant yields much higher (2.0 ton/ha) than the original BPI-
L114 (1.75 tons/ha). In another yield trial, the yields of
UPLB-SY-2, Clark 63 and TKS were 1.83, 1.69 and 1.53 tons/ha.,
respectively. It was unfortunate that the mutant PAEC-L114 and
the BPI-L114 were damaged by the rain In this experiment; hence,
yield comparisons could not be made.

In the meantime the mutant PAEC LI14, UPBL-SY-2 and Clark
63 were used as starting materials in developing a tropicalized
soybean variety through mutation breeding. Two doses used were
30 and 60 kr. Initial results showed that 30 kr appeared to be
the Ideal dose for mutant PAEC LI14 whereas the 60 kr allowed
wry few survivors. UPBL-SY-2 and Clark 63 appear to tolerate
60 kr better than LI14. It 1s suspected that seed moisture dif-
ferences prior to Irradiation contributed much to the apparent
difference In rad1osens1t1v1ty. The moisture of the seeds was
not stabilized prior to Irradiation. Mg seeds have just been
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harvested and are currently being processed.

Disease resistance 1s the main focus in the tropicaliza-
tion of soybean. Two diseases are known to be very destruct-
ive to soybean: Namely, bacterial leaf postule or BLF (Xantho-
monas phaseoli car, sojense) and rust (Phakopsora packyrriza).
The segregated population 1s being screened for resistance to
these diseases. For BLP, the cotyledonprieking technique of
inoculation 1s being applied. For rust, spraying with rust
spores was utilized.

A.1.3 Induction and Evaluation of Beneficial Mutations in Mungbean
(I.S. Santos, A.O. Grafia, J.M. Casyao, A.B. Asencion and
N.Q. Garcia)

The emphasis on mungbean research at the PAEC is to deve-
lop varieties with as many possible desirable traits: stable
yields, early maturity, improved nutritional quality, disease
resistance and non-shattering pods.

Since it is very difficult to combine all desirable traits
in one variety, different varieties with different strong points
are being developed. This idea resulted in the development of
5 PAEC mungbean varieties. Some of these varieties have been
entered in the general performance trial of the Philippine Seed-
board.

In 1975-76 PAEC 1 and PAEC 2 were developed. These 2 varie-
ties have different leaf types. PAEC 1 has trifoliate while
PAEC 2 has multifoliate leaves. Both, however, have shiny yellow
seedcoat. Their seed size is larger than that of the native mung-
bean. Unlike the native, these two varieties have non-shattering
pods.

PAEC 3, 5 and 7 were bred in 1976-78. The PAEC Mungbean
series were also developed in these years. There were different
kinds of mungbean strains included in the series. They included
both trifoliata and multifoliata varieties.

Our present entry to the Seedboard trials is PAEC 3. PAEC 3
appeared to be the most suitable variety for planting by small
farmers or even by big growers. The plant architecture, seed
quality, yield and other agronomic traits compared \/ery favorably
with those of the recommended Seedboard varieties.

All the varieties developed at the PAEC were derived from
the progenies of the cross: (Original multifoliata X CES 14)
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X MG5G-10A. After years of testing, reselection and planting
these different mungbean varieties were developed. Selection
was based on yield performance, seed quality and maturity and
other desirable traits.

Induction of mutation for resistance to powdery mildew or
to Selerospora leafspot disease is being conducted for PAEC
Mungbean variety No. 3.

A.I.4 Induction and Evaluation of Beneficial Mutations in Asexually
Propagated Crops: 1. Pineapple and II,, Camote
(A.G. Lapade, I.S. Santos, L.J. Marbella and A.B. Asencion)

In asexually propagated crops that do produce some seeds
like pineapple, the mutation breeding technique is considered
a better approach than the conventional technique under the
following conditions: 1) the difficulty of producing seeds
arid/or making crosses in this crop works against the use of
the conventional approach and 2) that mutation breeding approach
should be used when it is most important to retain a complex
trait such as good eating quality in the variety that needs
improvement such as the elimination of spines along the leaf
margins.

Thus, the use of ionizing radiation to induce mutations
in the pineapple Queen variety was undertaken with the objective
of eliminating or reducing the extremely troublesome thorns along
the edges of the leaves.

Crown axillary buds of pineapple which were irradiated with
0.5, 1, 2, 3, 4 and 5 kr of gamma radiation are now in the M\L
and MV. generations. Recurrent irradiations were made at the -'
MV? generation to increase the frequency of mutations. Mutants
with reduced spines along the edges of the leaves have been
induced from the very spiny Queen variety but these were very
weak. On the other hand, there appear to be "giant" mutants.
These are very fast growing ones but, of course, the spines
have become larger instead of reduced in size. Chlorophyll
mutants and increased anthocyanin pigments, in addition, have
been obtained. These may be used as ornamentals. It should be
borne in mind that pineapple is an important dollar earner and
that the variety Queen is most preferred by tourists.

In sweet potato mutation breeding,-the promising mutant
from the BNAS variety has not yet been confirmed. The planting
materials are being increased preparatory to the evaluation of
confirmation of the alleged mutation for earliness to produce
storage roots. BNAS is a yellow-fleshed variety, rich in carotene,
that is harvested in 90 to 100 days from planting of the cuttings.
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A reduction In maturity toward 60 to 70 days would be most
welcome.

Another sweet potato variety has been added to the muta-
tion breeding program. This variety is characterized by a red-
skinned storage root which has yellowish flesh when cooked. The
flesh remains sweet even after weeks of storage and can mimic a
chestnut flavoring if the storage root 1s cooked over an open
fire. Although this variety is not as rich in Vitamin A as the
BNAS variety it was included for mutation breeding work because
of Its extreme sweetness and chestnut flavor. It should be
remembered that sweet potato will turn out to be an Important
supplement to rice and an Important energy (for alcohol product-
Ion) crop. Mutation breeding work on the Taiwan variety which is
high yielding but with very poor quality was started about the
middle part of 1980.

A.1.5 Induction and Evaluation of Beneficial Mutation: "in Winged Bean
(I.S. Santos, A.B. Asencion, A.G. Lapade and R.G. Bautista)

The winged bean plant attained some popularity in recent
years when the U.S. National Academy of Sciences made a glowing
report about this crop.

The report showed that the average protein content of the
seeds (dry weight b&sis) is about 34 percent, the leaves about
10 percent and the tubers 15 percent.

The seed protein content is comparable to that of soybean
and the protein content of the tubers which can be cooked and
eaten just like any root crop is also highly comparable to that
of sweet potato, cassava and yam which do not exceed 2 percent.
The commercial potential of this crop, however, cannot be fully
exploited unless a breakthrough in the improvement of this plant
is attained. The plant in its present form is viny and therefore
needs stakes which are costly if one is to grow them for pods.
The known varieties are also photoperiod sensitive. It is there-
fore obvious that obtaining a bushy and photoperiod-insensitive
variety is the first step towards the commercialization of this
crop. Since the genes for these characters are not available in
nature, artificial means of inducing them, like the use of physical
and chemical mutagens, is the only recourse.

The Agricultural Research Division has initiated the improve-
ment of this crop by gamma irradiation. Preliminary radiosensi-
tivity studies led to the choice of two doses, 20 and 40 kr.
These doses reduced plant height to 75.8 and 20.6 percent to that
of the control, respectively. In terms of germination percentage,
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the doses were 100 and 46.6 percent, respectively of the con-
trol. There is no assurance that good mutants could be derived
from 20 and 40 kr alone. Doses of 25, 30 and 35 kr were inclu-
ded in the actual mutation induction work. The data on pod length,
average seeds per pod and percentage sterility were taken in the
M, and can be seen in the accompanying table. It will be noted
that both pod length and fertility were reduced with increasing,
dose. The average number of seeds per pod was slightly reduced
from 14.2 for the control of 12.1 for 40 kr.

The M« planting was damaged by water shortage last summer
and very few M^ plants survived. It is contemplated to do more
seed Irradiations this time using only 20 and 40 kr and to use
chemical mutagens like sodium oxide and EMS.

SUMMARY OF M-, POD DATA

DOSES
(kr)

0

20

25
30

35

40 :

: POD LENGTH
: (cm)

: 25.2

: 23.8

22.2 :

22.1 :

21.5 :

18.8 :

: AVE. SEED/POD
: NUWER

14.2

12.9

11.6

12.4

12.4

12.1 :

: STERILITY
: %

11.8

27.2

32.0

40.7

44.8

51.7

A.I.6 Induction and Evaluation of Beneficial Mutations in Volvariella
Volvacea Mushroom
(C.F. Gaerlan, B.P. Cordero, L.R. Laureies, F.D. Masambique and
A.B. Mendoza)

Mushroom contains a moderate amount of protein. It contains
19 of the 21 amino acids. It ranks high in vitamin content.
Although devoid of Vitamin A, they make this up with high ribo-
flavin, thiamine and nicotinic contents. Because of its medicinal
and nutritional values, the Agricultural Research Division of the
PAEC was encouraged to improve the tropical mushroom (Volvan'elia
volvacea) to produce high-yielding strains and to improve the pro-
tein content of the tropical mushrooms through mutation induction.
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During the M. planting of mushroom, observation was made on
the appearance of pinheads and buttons. The formation of pinheads
of mutant was noticed nine days from planting while the control
appeared 2 days later. Consequently, 3 days after the appearance
of pinheads, buttons of the mutant emerged. The first harvest was
done 15 days from planting.

Comparison on the yield between the mutant and the control
was made. Based on dry weight, the mutant produced a total of 947
gms. while the control produced 431 gms. throughout the entire
growing season.

It was exciting to note that the kjeldahl protein content
of the mutant was 18.7% higher than the control. The mutant and
control have an average protein content of 35.4 and 29.8% res-
pectively.

The morphological characteristics, and the rate of puphal
growth and chlamydospores formation of the mutant and the con-
trol 1n the M^ generation are very similar.

A.1.7 Induction and Evaluation of Beneficial Mutations for Improved
Protein 1n Certain Species of Yeasts in the Philippines
(C.F. Gaerlan, B.P. Cordero, L.R. Laureies, A.B. Mendoza)

Yeasts are of potential Importance to world nutrition for
both men and animals since they are capable of converting carbo-
hydrates and Inorganic nitrogen Into high-quality protein.
Improving the yeast for percentage protein or total protein pro-
duction may be a worthwhile endeavor.

Sixty-four (64) single and big colonies were selected and
screened. These were isolated Into pure cultures. The isolation
was done 5 days after transferring into agar plate. One mutant
come out to be a major point to Interest due to its pink pig-
mentation which Is similar to that of R. piliminae (strawberry
yeast). Morphological characteristics of the two yeast strains
were examined for further confirmation. It was observed that
the two strains of yeast (CF, mutant and R. piliminae) were
morphologically different 1n some ways as~shown In Table 1.

Preliminary determination of the protein content of the two
yeasts was made. CF, pink mutant has a protein content of 709 ug/ml
sample. In addition! compared with the content of the CF,
the pink mutant had a percentage Increase in protein of 26.2.
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Table 1. Morphological characteristics of CF, yeast mutant and.
of Rhodotorula piliminae

Morphological Yeast Strains
Characteristics CF^ Mutant : R. Piliminae

Shape
Size
Chromogenesis

a) colour of pigment
b) solubility in medium

Capacity
Elevation
Surface
Edge
Consistency
Emulsifiability

Odor

Circular
.20 mm

rose pink
Insoluble
Opaque
Unbomate
Rough
Dentate
Vixcid
Turbid in
suspension

Present

Circular
.18 mm

Baby pink
Insoluble
Opaque
Convex
Glistening
Entire
Butyrous
Turbid in
suspension

Present

A.1.8 Performance Test of PAEC Mutant Rice Varieties
(T. Eugenio, R. Cornelio, M. dela Cruz and A. Narca - MRRTC)

I. Milagrosa Mutants

Ten promising milagrosa strains selected from a previous
crop was used in this study. The original Milagrosa was used
as the check. Lowland ricefield of uniform soil fertility was
prepared by alternate plowing and horrowing. Seedlings were
transplanted twenty five days after sowing at a distance of
20 x 20 cm apart using one seedling per hill.

Plants received uniform care throughout the growth period
and harvested when the grains were fully matured. Harvested
plants were labelled and dried up in the sun to 14% moisture
content.

Agronomic characteristics of the promising milagrosa entries
such as growth, lodging flag leaf character, base color, days of
flowering and maturity were recorded. Likewise the following
data for the different entries were gathered: number of product-
ive and non-productive tillers per hill height of plants at
maturity, length of panicles, number of filled and unfilled
grains per panicle, weight of 1,000 seeds in grams and yield
per plot in grams.
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II. C4-63G Mutants

Promising mutant strains of C4-63G were used in this
study and IR-42 and original C4-63G were used as the check varie-
t i e s . The same riceffeld preparation and care of the plants as
that In Milagrosa were applied.

Plants were harvested when 80% of the grains were matured.
Harvested plants were bundled, labelled and dried under the
sun up to 14% moisture.

Various agronomic characters of the different entries were
recorded. Likewise, length of panicles, height of plants,
number of productive and non-productive t i l l e r s , number of
filled and unfilled grains, weight of 1,000 grains and compara-
tive yield per plot were noted.

III. Bengawan Mutants

Seven promising mutant strains of Bengawan were used and the
original one was used as check. The same methology and care was
applied on experimental plants and same agronomic characteristics
like that of C4-63G mutants were recorded.

Promising mutants strains of Bengawan, C4-63G and Milagrosa
were selected for further testing.

A.1.9 Selection Performance Testing and Production/Multiplication of
PAEC Mutant Mungbean and Soybean
(T. Eugênio, R. Cornelio, and M. dela Paz - MRRTC)

I. Soybean

Soybean 1s a crop that is rapidly gaining economic importance
in the Philippines. It 1s used as one of the major protein (40%)
supplement ingedients in the formulation of livestock and poultry
feeds. Grain soybean has a low oil content and is recommended
as food for babies.

Five varieties of soybean (PAEC LI14, compact soybean, PAEC-
BPI L114, TK-5 and UPLB-SY-2) were used in this study. A well
drained upland field rich in clay loam soil was prepared by disc-
plowing and disc-harrowing. Seeds were planted at 50 cm between
rows and 25 cm between hills. Three seeds were sown per hill and
later thinned into one vigorous plant. Experimental plants were
given uniform care throughout the growth period.
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Plants were harvested when the pods turned yellow and when
the plants were practically defoliated. Harvested pods were
placed under the sun to dry and threshed by beating.

It was observed that entries varied in their germination per-
centage from 45%-90%. Little variation was observed on the num-
ber/of days from sowing to flowering; UPLB-SY-2 the earliest to
flower with an average of 8 days followed by TK-5, 39 days; PAEC
(ISU), 40 days; BPI LI14 with 41 days.

On the growth rate UPLB SY-2 had an average of 4.8 cm, 5 cm.
on bi-weekly observation while PAEC (ISU) had only 2.45 cm. The
TK-5, BPI L114 on PAEC L114 gave almost the same rate of growth
of 3.0, 3.5 and 3.7 cm respectively, for every two weeks obser-
vation.

The number of pods per plant showed variation from 16-4 to
20.1 pods to the plant. The analysis of variance did not show any
significant differences.

The weight of 1,000 seeds in grams varied from 124.00 to 141.33
gms. The data after analysis showed a 5% significant difference.

In the yield data, PAEC (ISU) with only 0.85 kg. to the plant
gave the lowest yield while UPLB-SY-2 with 1.76 kg. gave the
highest.

II. Mungbean

Mungbean ranks high in the Filipino diet as a source of pro-
tein for it is the only vegetable protein which has a full biolo-
gical value equivalent to meat, milk and egg. Analysis of the
seed shows that nitrogen content is 3.36% of the edible portion.

Ten promising PAEC mutant mungbean selections (series No. 3,
4, 5, 6, 8 and 9 and PAEC 2M-79, PAEC 01, 02, and 03) were tested
side by side with CES-55, a recommended and locally available
yellow mungo variety.

Same field characteristics, preparation, care and treatments
óf the plots were applied similarly like that of soybean.

Harvesting was done when more than 90% of the pods have
turned yellow. Seeds were thoroughly dried under the sun to
facilitate threshing.

Flowering of the different varieties varied from 44 to 55
days. Variety CES-55 flowered the earliest while PAEC-01 flowered
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the latest. Maturity did not differ from each other-ranging from
71 to 88 days from sowing. PAEC series No. 6 seemed to mature the
earliest followed by PAEC series No. 9 and 5. The latest to mature
was PAEC 02 in 88 days.

Comparative weight of 1,000 grains was determined and noted
that PAEC series No. 6 with 63.5 grams gave the highest yield followed
PAEC series No. 8 with 61.5 grams. Of all the selections tested,
PAEC series No. 3 and the local yellow strain gave the lowest
grain weight with 48.5 and 55.5 grams per 1,000 seeds respectively.

Yield of the different entries varied with each other. PAEC-
03 with 285.75 grams to a plot gave the highest yield followed by
PAEC series No. 5 and CES 55 with 245.52 and 243.75 grams to each
plot respectively.

In tons to the hectare, PAEC 03 gave around 3.26 tons followed
by PAEC No. 5 with 2.8 tons and the control, CES-55 with 2.78 tons
to the hectare. PAEC series No. 4 with i computed yield of 2.06
tons to the hectare gave the lowest yieli.

A.1.10 Integrated Varietal Studies on PAEC Soybeans and Mungbeans at
Isabela State University
(T. Anisvas, A. dela Paz and A. Balilia- ISU)

Phase II. Selection of Promising Mungbean Varieties

Thirteen (13) seeds of different mungbean varieties were pro-
vided by the Philippine Atomic Energy Commission and planted in an
experimental area of 1,037 square meters. The area was divided
into four blocks with one meter distance between them. Each
block was divided into 13 plots with 0.5 meter space between rows.
Seeds were planted during the wet and dry season.

Three (3) seeds were sown per hill and later thinned to one
vigorous emerging seedling. The planting geometry followed was
50 cm x 50 cm and 25 cm x 50 cm for dry and wet season respectively.
A split application of 14-14-14 fertilizer at rate of 3.5 bags
per hectare mixed with 10 kg of carbofuran was done. Overhead
Irrigation was employed during the dry season and less frequent
during the wet season. Pungicides and insecticides were applied
alternately.

Date on percent germination, color and form of the first two
leaves, growth rate, shedding date of cotyledons, growth charac-
teristics, etc. were collected and analyzed using the simple ran-
dom complete block design.
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From the thirteen varieties testej.more than half had fairly
good germination and emerged after 3-7 days. All the seedlings had
all of their first two leaves lanceolate and green in color
except PAEC-02 M 79 which showed light green leaves. The coty-
ledons shedded off 9-14 days after emergence. The highest rate
of growth was shown by XP-7806 M 79, PAEC 03 was the*slowest
1n growing.

The highest variety observed was XP-7806 M 79. All the rest
were found to be not significantly different from each other at
1% level. A range of 60-90 days maturity was observed.

Early flowering was first observed in varieties XP-7804 M79
and XP-7809 M79 with a mean of 35 days each. The different varie-
ties tested showed resistance and tolerance to some major parts
and diseases. Mosaic, bacterial pustule and bacterial wilt
diseases showed up in all varieties but their damages did not exceed
14%. Infection by powdery mildew and bacterial pustule diseases
was tolerated by a maximum of 4.0% of the total plant population
of each variety. Cut worms and bean leaf rollers were the most
troublesome pests. However.only a maximum of 2.38% and 2.0%,
respectively of the total population in each variety had 50%
damage.

A.1.11 Pollen Irradiation in Corn
(A.G. Lapade and A.S. Veluz)

It is generally observed that yielding ability of open-polli-
nated com varieties decreases as we continuously grow seeds from
generation to generation. One possible reason for this decrease
in yield is the decrease in variability in the population which in
turn is due to the insufficient number of seeds saved from one
generation to the next.

Induction of genetic variability in this crop through pollen
irradiation as a means of preventing the running-out (decrease in
yield potential) of open-pollinated corn varieties, is the primary
objective of this project.

For this purpose, Tinigib White Flint was used as the test
material because it is of prime choice in Mindanao as the source
of rice corn. It has a high milling recovery and resistance to
the dreaded downy mildew disease.

Seeds of this variety were planted and pollen collected at
the tasselling stage. The pollen grains were irradiated with
varying doses of gamma radiations (0, 3, 5, 7 and 10 kr) and
artificial pollination was done. At present, we are.still in
the process of determining the radiosensitivity of the pollen grains
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to gamma radiation. Performance testing of the control (non-
Irradiated population) with varying number of ears saved from one
generation to the next Irradiation; populations will be conducted
to compare their yielding ability.

A.2 Soils and Fertilizers

A.2.1 Micronutrient Studies in Corn
(B.E. Lapade, A.G. Lapade, M.S. Cabildo and R.C. Daguigan)

Corn or maiza (Zea mays L.) occupies a major portion 1n the
Philippine agriculturaT enterprise. It ranks next to rice as a
staple food crop. About 20% of the population eat corn grit as
supplement to rice especially in the Mindanao and Visayas pro-
vinces. It can be used as feed for livestock and raw materials
1n the manufacture of corn by-products.

Com is a hungry crop particularly for nitrogen, phosphorus
and potash. The efficiency of these three major nutrients in
Increasing corn yield may depend to a great extent on the optimum
supply of some micronutrient elements in the soil. At present,
no Institution here or abroad has studied the micronutrient require-
ment of corn although the IRRI has done it on rice. Hence, the
Agricultural Research Division is endeavoring to determine the
requirement of corn for the following micronutrients: zinc, iron,
copper, molybdenum, manganese and boron.

Greenhouse experiments were conducted to determine the zinc
requirement of corn. Supersweet and Glutinous Comp. 2 varieties
of corn were used in the study. Seeds were selected and sterilized
with 1% HCL solution and allowed to germinate for about ona week
in a plastic tray containing acid washed pebbles and sand. The
stock solutions were prepared from inorganic salts containing the
necessary elements for normal plant growth.

Corn seedlings were transplanted into clean bottles contain-
ning culture solutions with different zinc levels (0, 01, 05, 1,
5, 10, 15 and 20 ppm). These culture solutions were aerated
every other day and changed twice a week.

Corn plants were harvested after one and a half months. Data
on the fresh weight and height of the corn plants were taken.
Analysis of plant tissues for nitrogen and phosphorus was done to
determine whether there is an interaction with different levels
of Zn 1s 1n progress.
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A.2.2 The Nitrogen Economy of Soybean When Grown Under Tropical
Condition
(B.E. Lapade, A.G. Lapade, R.C. Daquigan and M.S. Cabiido)

Soybean production in the tropics is not as successful as
soybean production in the temperate and sub-temperate areas.
One possible reason for this is that soybean has been basically a
temperate crop. Another possible reason is the lack of appro-
priate Rhizobium for soybean. An important project at the Agri-
cultural Research Division endeavors to try different Rhizobia
available for soybean production. The main thrust of the project
is to determine the important of nitrogen-fixation as the source
of nitrogen in soybean production. It also aims to determine how

. much and when to apply fertilizer nitrogen under different levels
of available nitrogen in the soil when growing soybean. The pro-
ject 1s expected to Isad towards the reduced use of nitrogen fer-
tilizers in the production of soybean and other legumes, such as
mungbean.

Pot experiments were conducted to determine the effect of
different Rhizobium strains and different levels of fertilizer
N on N-15 fixation of soybean. Different nodulating varieties
(Clark 63, L114, LIU mutant and TK-5) and non nodulating Rj 1
soybean were inoculated with 5 strains of Rhizobium and were
planted in Los Banos and Taal and Zambales soils fertilizer with
labelled (NH.LSO.. The experiment was replicated 4 times and
grown under greenhouse conditions. Harvesting was done at flo-
wering stage. Data on the number and weight of nodules, weight
of shoots and weight of roots were taken. Soil and plant tissues
of soybean were processed for total N and N-15 analysis. Kjeldahl
N was determined col on" metrically with a Beckmann Spectrophoto-
meter. The total N from the Los Banos and Taal soil samples and
soybean plant tissues were determined. The determination of the
total N from the Zambales soil and N-15 analysis are in progress.

A.3 Pest Control

A.3.1 Control of Fruit Flies by Sterile Male Technique
(E.C. Manoto, L.R. Blanco, S.S. Besilva, E.S. Baturi and
A.D. Cordero)

The presence of the Oriental fruit flies Dacus dorsal is
Hendel is a problem of the mango industry in the Philippines.
They inflict damage on the fruits and affect exportation of
fruit fly-free mangoes.
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Efforts at the Entomology Section of the Philippine Atomic
Energy Commission have been* directed toward suppressing those
pests by utilizing an Integrated method of-control Including
the Sterile Insect Technique (SIT). The success of SIT depends
on reducing the fruitfly population to a minimum by using other
control methods such as use of Insecticides, male annihilation
technique and the use of protein hydrolysate bait spray.

Control program strategies can be divided and carried out
only 1f an adequate knowledge of some Important biological attri-
butes of the subject species has been accumulated. The following
aspects of field and laboratory experiments were undertaken to
Insure the success and feasibility of the Sterile Insect Tech-
nique:

A. Rad1osens1t1v1ty of different Immature ages of Oriental Fruit-
Fly to Gamma Radiation

A study was conducted to determine the sensitivity of dif-
ferent' ages of eggs, larvae and pupae of the Oriental fruit fly
to varying doses of gamma radiation. The most sensitive stage
was the egg followed by the pupa and then the larva. Radiosen-
sitivity of the eggsxiecreased as age increased from 2-3 to 28 hours
during treatment. The LD Q for younger eggs (2-13 hours) was less
than 0.5 krad-and that for nearly mature eggs (18-28 hours) varied
with age from 2.4 to 14.9 krad. Similarly with the larval stage,
the LD 5 0 values increased with age of fruit flies at treatment time.
For 1-day-old larvae, the LD50 was observed at 2.5 krad while the
7-day-old larvae, the LDSQ was 50 krad. Dosage required for 50%
mortality in 1-day-old pupae was 1.4 krad and that for older
pupae, 32.1 krad.

Pupation was reduced to zero when 4-day-old larvae were
exposed at 50 krad and 1-day-old larvae, at 10 krad. More than
50 krad was required to prevent emergence of mature (7-day-old).
The sex ratio of the emerging adults of D. dorsal is from the
Irradiated pupae was 1:1. However, some adults had abnormally-
developed wings upon emergence. Abnormality rates were.greater
when the pupae were treated young. Results indicated that a dose
of about 40-50 krád is needed for commodity treatments.

B. Monitoring of Fruit Fly Population in Saiikneta and Oasmarinas
Farms

Relative fruitfly abundance assessed in terms of catch per
trap per day (CPTD) in both the Salikneta and Dasmarinas Farms
followed a distinct pattern. Population was highest during the .
mango fruiting season which suggested that the trend is related
to the availability of preferred hosts like mangoes. The increase
1n population density.started about late March or early in April
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and reached the peak 1n June after which 1t fluctuated through
the following months.

C. Collection of Sterile Male Fruit Flies marked with Fleures-
cent Dye 1n Different Stages at the PAEC Compound

Dispersal studies were conducted using the classical marker-
capture technique. Irradiated late pupae were held till the
desired age of release.

Results showed high percentage of marked fruitfly recapture
when releases were made at older age levels, specifically at 6
and 7-day old age levels.

D. Comparative Study of Different Chemical Baits for Fruit Flies
1n Quinara Farm

Five different chemical baits were tested for effectiveness
In controlling both Oriental and Melon flies. They are the fol-
lowing:

V - 6 ml dibrom + 47 ml M.E. + 47 ml PAPE
W - 10 ml melathion + 90 ml M.E.
X - 6.3 g dipterex + 93.7 ml M.E.
Y - 12 ml lebayeid + 88 ml M.E.
Z - 6 ml dibrom + 93.3 ml M.E.

The results obtained showed that bait Z seemed to be the most
effective for trapping the oriental fruitfly followed in order by
bait W, V, Z and Y. Bait V trapped the most number of melon fly
followed by 2, X, W and Y. Statistical analysis at 5% level,
however, revealed no significant differences. ;

E. Bait Spraying Using Protein Hydrolysate (TDI) and Insecticide

The attractiveness of methyl eugenoi to males of Oriental
fruit fly, the cue lure (or PAPE) to males of melon fly is high.
To reduce females as well as males, protein hydrolysate + Insect-
icide was also tested. The three Insecticides tested were lebaydd,
miathion and dipterex.

The results showed that Insects of the orders orthotem hamip-
tera, homoptera, soiseptera, lepideptera, hymenoptera were also
attracted besides the fruitflies and other diptera species.
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F. Induced Egg Deposition on Different Stages of Maturity
of Guava and Papaya

Guava and papaya of different stages of maturity (Hpe,
mature, young) either pricked and left unpricked, were put 1n
mass-rearing cages of fruit flies. After 5 hours the fruits
were placed in containers of coir dust to allow pupation. The
number of adult emergence was used as an Index of maturity-
stage preference.

The results obtained showed fruit fly preference for ripe
fruit of papaya and guava. Pupae were recovered from young
guava fruits but these failed to develop Into adults.

A.3.2 Effects of Radiation on Field Rats
(F.I.S. Medina III, J. Gregorio, and C. Panlaque)

This project is being pursued to study the radiation effects .-,
on ricefield rats relative to the control of rat population den-
sity aside from valuable use for extrapolation to human experience.

No irradiation was done on rats this year due to depletion of
the stock breeders, Instead time and effort were devoted to in-
crease the production of laboratory animals.

During the year under review, the number of stock breeders was
only 181, of which, 112 are females and 69 are malesJ The 112
females, gave birth to a total of 368 pupa. Only 300 of these
reach the age of weaning due to under nutrition and consequential
cannibalism.

A.3.3 Effects of Gamma Radiation of the Cigarette Beetle, Lasioderma
Serricorne (F)
IG.F. Gaerlan, F.S. Pancho, Jr.)

The Cigarette beetle causes great losses to the tobacco In-
dustry. These are attributed to the loss in weight and quality
of the Infested product. Although fumigation 1s considered a
very effective control measure, not all insects buried deep 1n the
tobacco are killed. The use of ionizing radiation offers a way
of killing all the insects present in the tobacco. Therefore,
this study was conducted to determine the effects of gamma radia-
tion on the different stages and ages of the cigarette beetle.

The project is divided into different phases namely:
(1) mass rearing of the cigarette beetle in ground com and yeast
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(2) radiosensitivity studies on different stages and ages of
the beetle, (3) comparison of the effectiveness of fumigation
versus Irradiation (4) determine effect of small bulk Irradia-
tion on beetle-Infested and cigarettes.

Rad1osens1t1v1ty studies have been completed and it was found
that a dose higher than 80 krad should be used to prevent adult
emergence from pupa and to ensure complete kill of all immature
stages.

Another experiment was started using doses ranging from 80
to 160 krad for the pupa of the cigarette beetle.

A preliminary fumigation test has been started using the
fumigation chamber of Tabacalera.

The experiments that are being made need a large number of
test Insects so that mass-rearing has to be a major activity in
the laboratory.

A.4 Food Irradiation

A.4.1 The Nutritional and Physico-Chemical Evaluation of Irradiated
Fresh Agricultural Products (Phase A-l. National Research
Program on Food Irradiation)
(A. Marzan, PAEC, M. Embuscado, U.P)

The effect of low-dose irradiation on the physico-chemical and
organoleptic properties of ginger, Hawaiian variety was studied.
Sprouting, spoilage and chemical components as moisture, fat,
crude fiber and ash were determined in two storage conditions:

a) Ambient temperature (33.8°C and 50% R.H.)
b) FTI Refrigerated Storage (15°C and 85? RH)
Results Indicate a definite advantage in inhibiting sprouting

by storage at low temperature by 131 days while spoilage 1s delayed
by 122 days. Fifty percent sprouting ocurred at ambient tempera-
ture after 90 days while additional 131 days elpased before the
same was observed under FTI storage conditions. In addition,
sprouting was gradual for samples stored at ambient temperature
while It was spontaneous for those stored at low temperature.

Spoilage was observed after 130 days for control samples at
ambient temperature while this was observed after 252 days for
the samples^stored at low temperature.
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For 3-6 kr exposure, spoilage occured at 144 days at ambient
temperature while 265 days at refrigerated temperature. At
higher dose of 9 kr, spoilage occured at 130 days at ambient tem-
perature while 228 days at refrigerated temperature.

Analysis of variance showed no significant differences exist
for the various chemical components between control and Irradia-
ted groups. Similarly, no appreciable change was observed by a
Panel of Food Tasters in sensory evaluation óf cooked irradiated
and non-Irradiated samples.

A.4.2 Effect of Radiopasteurization on the Organoleptic, Physico-
Chemical and Storage Life Extension of Smoked Fish Stored at
30 + 1°C and 6 + 2eC
(I.~Pablo, M. Uy", and L. Domingo - PWU)

In many developing countries, fish protein cannot reach in
land areas due tc lack of efficient preservation methods. The
common preservation practices for fish; such as smoking, salting
and sundrying, or combination of these, had been widely exploited

•> but still poseTimitations. They are faced with problems like
mold contamination, Insect infestation and salt tolerance of
halophilic bacteria which reduce the storage of the products.
Supplementing these existing methods of preservation with other
methods such as refrigeration, irradiation, etc. may improve
the quality of fish.

This study basically aims to determine the effectivity of
using irradiation at a maximum dose of 700 kr and also the
effectivity of combined irradiation and fungistatic agent for
maximum shelf life extension of smoked milkfish without causing
any adverse changes on organoleptic and physico-chemical proper-
ties when stored at room (30 + 1°C) and refrigerated (6 + 2 C)
temperatures.

The study was divided into 4 phases.

Phase I. To establish the single effect of irradiation (0-700 kr)
on the organoleptic, physico-chemical and shelf-life extension of
smoked fish at room temperature storage.

Fresh milkfish were hot smoked (90 - 110°C) for 30-60 minutes
or until golden brown was obtained. Smoked fish were then cooled
^and airpacked in polyethylene bags of 0.<003 inches thick (3 fish/
bag). Smoked fish were divided into 3 lots.
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Lot ! - unirradiated
Lot II - Irradiated at 500 kr
Lot III - Irradiated at 700 kr

Phase II. To determine the combined effects of Irradiation
(up to 700 kr) and potassium sorbate on smoked nvMkfish stored
at room temperature.

Lot I - unirradiated without potassium sorbate
Lot II - unirradiated with 0.2% potassium sorbate
Lot III - irradiated at 500 kr with 0.2% potassium

sorbate
, Lot IV - Irradiated at 700 kr with 0.2% potassium

sorbate

Phase III. To determine the complementary action of irradiation
(0-500 kr) and potassium sorbate as fungistatic agent or. smoked
fish stored at refrigerated temperature.

Lot I - unirradiated without potassium sorbate
Lot II - unirradiated with 0.2% potassium sorbate
Lot III - irradiated at 300 kr with 0.2% potassium

sorbate
Lot IV - irradiated at 500 kr

Phase IV. To compare the effects using irradiation alone (up to
700 kr) and using combined irradiation - fungistat on smoked milk-
fish stored at refrigerated temperature.

Batch A
Lot I
Lot II
Lot III
Lot IV

Batch B

unirradiated without potassium sorbate
unirradiated with potassium sorbate
inradiated at 500 kr with fungistat
irradiated at 700 kr with fungistat

Lot I - unirradiated
Lot II - irradiated at 500 kr
Lot III - irradiated at 700 kr

On the Initial day of storage, samples were analyzed for moist-
ure and residual sodium chloride contents. Representative samples
were taken for organoleptic evaluation and visual inspection to
determine Initial signs of spoilage. Likewise total volatile base,
total plate count, mold and yeast count, Ph and peroxide value
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were determined. The organoieptic qualities of the unirradiated
and Irradiated and samples were judged by eight panelists.

Results of the study revealed that unirradiated samples _
lasted for two days and 4-8 weeks If kept at 30 + 1°C and 6 + 2°C
respectively. By contrast Irradiated fish at a (Tose of 500 K>
obtained a 7 foldIncreased 1n shelf life as compared with control
at room temperature storage. Under refrigerated conditions* un-
Irradiated products with or without 0.2% potassium sorbate had a
shelf life of 4-8 weeks. Samples Irradiated at a dose of 300 kr
remained acceptable up to 14 weeks of storage. Those Irradiated
with 500 kr kept from 14-16 weeks; 700 kr had a maximum storage
life of 16 weeks at 6 ± 2°C. The addition of 0.2* potassium sor-
bate resulted to a very limited fungi static effect on smoked
miikffsh. Fried fish obtained better organoieptic results than
the unfHed ones. M1crob1a1 counts fluctuated during entire dura-
tion of storage. Total volatile bases were found more useful 1n
assessing spoilage In smoked milkfish.

A.4.3 Protein Hormone and Mitotic Activity Differences Between Normal
and Gamma Irradiated Onion» Garlic and Potatoes Stored in
Ambient and Cold Temperature
(R. Umaly, R. Tabbada, and R. Luber - U.P.)

It was noted that large price differences of onions, potatoes
and garlic-occur between the months of harvest. Since spoilage
and loss of marketability of these root crops depend highly on
their proper storage, the understanding of the basic physiology
of bud dormancy and germination as well as the effects of gamma
radiation on these processes would be useful in prolonging their
storage life.

Undamaged onions of .Yellow Granex variety were subdivided Into
four groups: a) control, room temperature, b) control cold tem-
perature c) Irradiated, room temperature d) Irradiated, cold
temperature. Irradiation was made 11 days after harvest. The
average cold temperature was 8°C while that of the ambient tempe-
rature In the laboratory was 30 C. The length of time that elapsed
before sprouting was noted for each group.

Upon germination of roots and shoots, these were excised
and fixed for morphological examination :~,r determination of mito-
tic Indeces and for protein extraction.

Ten (10) kilos of garlic were likewise grouped into four pres-
cribed set-ups, where in those requiring cold storage were kept at
the FTI warehouse freezer and observed bimonthly. Once sprouting
occurs» the scoring for mold growth, decay and germination will be
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made monthly. For potatoes, observation was made weeks since it
has only approximately 2 months of storage life.

The germination of Yellow Granex onions had been considerably
delayed by gamma radiation and low temperature during storage.
Fifty percent of the unirradiated samples kept at room temperature
germinated after 7 weeks while those kept at 8°C exhibited 50%
germination after 8.8 weeks, showing a delay of at Uist 2 weeks.
The irradiated onion bulbs kept at room temperature delayed 50%
sprouting by only one week compared to unirradiated samples kept at
room temperature. Combined irradiation and cold storage delayed
the 50% sprouting rate to 27.4 weeks.

A..4.4 Assessing the Wholesomeness of Irradiated Food with Special
Reference to Studies on Carcinogenic/Mutagenic Radiolytic Products
(A.M. dela Rosa, Z.S. Nuguid, P. Tabernero, R. Banzon)

The recent compilation of bioassay data on irradiated food-
stuffs shows that the wholesomeness aspect of the process of food
irradiation has yet to be unequivocably resolved, notwithstanding
the voluminous data accumulated on this problem.

One approach to the study of the problem is the concept of
chemical clearance which deals with the determination of relative
radiosensitivity of food components, hence of the radiation che-
mical pathways that may lead to significant product formation.
This approach is the basis for this study. It is to establish the
wholesomeness of smoked mackerel (R. trachysomum) by chemical and
biochemical analysis of radiolytic products completed with short
term in-vitro mutagenicity studies using microbial systems.

Lipid peroxides have been reported to exhibit toxic effects
to biological systems. Short chain hydrocarbon epoxides and malo-
naldehyde which are intermediate and final oxidation products of
lipids respectively, have also been found to be mutagenic under the
Ames test. Nonetheless, the data on mutagenic effects of lipids and
their radiolytic products are scarce.

The investigation was divided into two phases. In the in-vitro
study, data obtained would shed light on the radiosensitivity of
Hpids without the interference of biomolecules and the action of
metabolic processes. On the other hand, the in-vivo experiments
would shed light on the response of lipids to radiation in their
natural state.

The observed response of lipids to radiation is quite signi-
ficant when considered in the light of shelf-life extension stu-
dies of smoked mackerel. The radiation doses recommended by
Gonzales for the preservation of smoked mackerel are in the range
of 200-450 krads. Hence, the doses needed tc extend the shelf
life of smoked mackerel do not induce lipid peroxidation (at
600 krads).

- 25 -



Radiation-chemical data are supported by the results of
the Ames mutagenicity test on Irradiated lipid extracts. Lipid
peroxides were not formed at lower radiation doses, although
lipid peroxidation was induced at 600 krads and higher doses.
Irradiation of the lip-Id extract at 400 krads did not cause an
Increase In the mutagenic activity. However, the Hpid sample
Irradiation at 800 krads exhibited a significant Increase in
mutagenic activity.

The distinct response of two strains to the irradiated
Hpid extracts, indicate the mechanism of action of the active com-
ponent in the lipid extract contain a frameshift mutagen. While
there is no concrete proof on the actual presence of malonaldehyde,
it 1s Interesting to note that Shamberger and associate found
malonaldehyde to be frameshift mutagen.

A.5 F1sh and Livestock

A.5.1 Serum Hormone Concentrations in Philippine Water Buffalo
(A. Alejandrino, J. Sevilla, W. Perpuse, and A. Caburian)

The acceleration of carabao production for draft, meat and
milk is a priority goal of the government. The poor reproduct-
ive efficiency of this animal is a major constraint to improved
production, and the problem of silent heat makes estrus detect-
ion and proper timing of artificial insemination difficulty.

Ten (10) female carabaos, ages 3-4 years, were used in this
study. Adjustment period of one month was given to the animals
before the start of serial blood collection. Blood was collected
from the jugular vein of the carabaos initially every third day for
three weeks, then every second day for the next three weeks for
analysis. Only three animals were observed to be in heat during
the first serial blood sampling. During the last four months
of the year, six animals exhibited estrus.

The radioimmunoassay unit for the analysis of reproductive
hormones of the animals was improved. The interassay extraction
recoveries using tritium-labelled hormones spiked in the carabao
serum samples averaged 85.5% for progesterone (23 assays) and
91.5% for estradiol (25 assays). Using radioimmunoassay kits
containing 1-125 labelled progesterone and estradiol, a mean
progesterone value of 1.372 ng/ml and the corresponding estradiol
value of 79.2g pg/ml were obtained for the control serum. The
serum samples collected during the oestrous cycle of the experi-
mental carabaos gave progesterone values ranging from less than
0.04 to 1 ng/ml. and showed values up to 10 ng/ml during the luteal
phase. The data on estradiol are being evaluated.
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A.5.2 Cooperative Studies on Serum Hormone Concentrations During the
Various Reproductive and Productive Phases of Philippine Carabao
I. Disease Control and Clinical Aspects
(J. Alcantara, S. Tobias and N. Tingco - BAI)

The Philippine Water Buffalo, commonly known as the carabao,
has been in the farm primarily as a source of farm power, meat
and possible milk. Inspjte of the vital role and length of the
time played by the carabao in our farms, very little (if any)
technology was generated that will improve the status of our
Philippine carabao.

Ten (10) Philippine caraheifers of 3-4 years of age and uni-
form weights were used in the study. The animals were serologi-
cally tested for Brucellosis, Leptospirosis and trichomoriiasis
using the haemagnlutination test. Animals were fed with rice straw
and two kilos co,centrate feed with 1.5 kilos of molasses head/day
as supplement feeding.

Individual initial weights and a monthly weight thereafter
were taken and recorded. Other data taken were environmental tem-
perature, relative, humidity and monthly rainful.

A series of blood collection of 10 cc/animal was done for
serological tests. Blood smear and fecal examinations were also
made to complete disease surveillance for infections and parasitic
diseases..

Serological test to determine the presence of Brucellosis,
Trichomoniasis and Leptospirosis indicated negative results. The
occurence of any diseases affecting the experimental animals was
not noticed even to the slightest form or degree.

Clinically, estrus or heat period were observed in two (2)
experimental animals. The signs showed were: swell ing-redden"ng
and moistening of the external genitalia, restlessness and the
tendency of mount were noticeable. A third animal showed signs
of estrus but to lesser- degree.

A.5.3 Collaborative Studies on Serum Hormone Concentrations During the
Various Reproductive and Productive Phases of Philippine Carabao.
II. Breeding Management and Behavioral Patterns in Relation to
Some Reproductive Physiological Norms
(E. Wagelie, 0. Pefiaflor and E. Baybay - NABC)

Ten (10) experimental animals (3-4 years old caraheifers)
were subjected to one-month pre-adjustment period. Feeding
regime of concentrate molasses/rice straw and weekly intramuscular
administration of vitamin ADE (10 ml/head) and Iron Dextran (5 ml/head
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Initial Individual weight of the animals and their monthly
weights thereafter were recorde^ Likewise ambient, temperature,
relative humidity and rainful data were obtained.

After the pre-adjustment period, blood samples (10 cc/
animal) were drawn from the jugular vein following the schedule.

Two days interval
One day interval
Daily

- Feb. 22 to March 8, 1980
- March 10-March 28, 1980
- April 10 - May 10, 1980

Experimental animals were given rest periods when weight loss
and a general debilitating effect on the physical condition of the
animals were observed.

It was noted that ten experimental animals manifested estrus
but were quite subtle and could be superficial.

A.5.4 The Immunogenic Effect of Irradiated Haemonchus Contortus Larvae
in Ruminants
(B. dela Cruz, W. Perpuse - PAEC) (M. Tongson - UP) (P. Dumag - BAI)

Haemonchus contortus infection in goats is common in the
Philippines. This parasitic disease results in tremendous economic
loss through the deaths of the young, diminished meat and milk.

The objective of the project is to determine whether resist-
ance can be induced in goats against H. contortus infection with
the use of Irradiated larvae.

Adult goats were immunized with irradiated larvae exposed to
either 3 or 4 kr gamma rays for 3 weeks. A total of 6,000 irra-
diated larvae were used for immunizing dose. One month after the
Immunizing dose was given, the immunized animals were challenged
with a lethal dose of 15,000 normal larvae. One month after the
administration of the challenging dose, the animals were sacri-
ficed and the worms were recovered. The animals which acted as
controls were treated similarly using non-irradiated larvae.
Results are shown below.

Worm Burden of Goats Challenged With 15,000 normal Larvae One
Month After the last Immunizing Dose of 6,000 Irradiated Larvae

Group

I
II
III :

: No. of
Goats

4
6
5 :

: IMMUNIZING EXPOSURE
No. of Larvae
Given per week
for 3 weeks

6,000
6,000
6,000

RaxHattfiii fiose

0
3,000
4,000 :

: Ave. Adults
: worm recovered
: per goat

142
64
33
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B. NUCLEAR FUELS AND POWER SYSTEMS TECHNOLOGY
(WNUEL R, EUGÊNIO. PROGRAM DIRECTOR)

Engineering oriented activities are the major inputs for the
program. These activities are part of or support PAEC's research and
development efforts. This is also an important source of invaluable
training and experience in nuclear technology.

B.I Nuclear Minerals Exploration, Recovery and Technology

B.I.1 Nationwide Uranium Exploration
(G.P. Santos, Jr. - PAEC; M. Ogena and G. Tauli - PNOC-EDC)

a. North Western Luzon

A reconnaissance geochemical stream water and sediment
survey conducted in North Western Luzon tend to indicate ten (10)
uranium anomalous zones appear to be related to major North-
South faults and secondary Northeast-Southwest trending struct-
ures. GeochemicaT correlations between uranium and other ele-
ments are generally very poor. The results seem to suggest that
the intermediate intrusives in the Cordillera Central are pos-

' sibly the principal source rocks of uranium in the area.

b. North Western Samar

The semi-detailed geochemical survey of Northern Samar
for uranium in stream sediments and water samples have out-
lined prospective areas in San Isidro and Mauo. Geochemical
anomalies were indicated in these areas, hence, follow-up
detailed geological and geochemical surveys were warranted.
An extension of the semi-detailed exploration is indicated

, for the Lavezaves area. There are generally very poor inverse
geochemical correlations between uranium and trace elements.
(Pb, Ag, Ni, Cu, Co, Zn, Mn). In this regard, trace element
determination, at least, of the above trace elements should be
discontinued.

B.I.2 Geochemical Exploration for Uranium
(E. Hernandez, W. Magsambol, R. Reyes, F. Marcelo, D. Villamater
and R. Almoneda)

a. Batac Area, IIocos Norte

This survey was a follow-up for the orientation geochemical
survey for uranium conducted in North Western Luzon in 1978 and
PAEC Spot check investigation of 1979 which pinpointed the Batac
Area as among those possible for uranium mineralization. The
survey also intended to delineate further, areas where detailed
surveys may be warranted.
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The survey Involved the systematic collection of 1001
stream sediments, stream water and well samples, radiometric
measurements In 343 stations; and reconnaissance geologic map-
ping. A total of 672 determinations for uranium were carried
out. All field and analytical data were treated statistically,
and computed statistical parameters were correlated with the
geology of the area. The survey results pinpointed four (4)
areas where detailed exploration activities were warranted.
The experience gained In the survey would be of definite use
for future semi-detailed work 1n other areas of the country
characterized by similar geologic environment.

b. Baay-L1cuan, Abra

The survey was a follow for the orientation geochemical
survey for uranium conducted In North Western Luzon in 1978
which pinpointed Baay-Licuan as one of the areas for possible
uranium mineralization. The survey also Intended to delineate
further areas where detailed surveys may be warranted.

The survey Involved the systematic collection of 594 stream
sediments, stream water and soil samples; pH measurement of stream
water; measurement of radon In soil in 47 sampling points and
of radioactivity in about 700 stations; and reconnaissance geo-
logic mapping. A total of 2286 elemental determinations were
Involved. All field and analytical data were treated statistically,
and computed statistical parameters were correieted with the geo-
logy of the area.

The survey results pointed out 4 areas at Baay-Licuan where
detailed follow-up exploration activities may be warranted, and
areas of interest were likewise delineated for the non-uranium
elements of Cu, Zn and Ag. It was also found that in the area
as a whole, uranium correlates directly and Inversely to a slight
degree with copper and manganese respectively. Elemental asso-
ciations Mn-N1-Co, Mu-Ni-Zn and Ni-Ag-Zn were also established.
Another finding in this survey showed that radiometric measure-
ments alone does not help in uranium exploration especially in
places where Intermediate and basic rocks characterize an area,
as Is true In the Cordillera Mountains. The experience gained
1n this first systematic geochemical exploration for uranium
at semi-detailed level would be of definite use in future semi-
detailed work of similar nature in other Philippine Areas.

B.I.3 Laboratory Scale Processing for Uranium
(0. Palabrica, E. Antonino, L. Caluag, D. Villamater)

A d d leaching experiments for pre-concentrated uranium ore
were carried out. The different leaching parameters were tem-
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perature, oxidant level and leaching time. The concentration of
oxidant and temperature were varied to determine Its effects on
the leaching process. Uranium analyses were done using fluorimét-
ric and delayed neutron activation analyses. An anion exchanger
was used in treating liquid wastes. The treatment minimized
radioactive contamination in the waste material and also recovered
some of the uranium left in the liquid waste.

B.2 Nuclear Systems Technology

B.2.1 Research Reactor (PRR-1)
(M. Yoshisaki, L.S. Leopando, R. Reyes, L. Espaldon, and V. Santiago)

The renovation and modernization of the PRR-1 control and
Instrumentation system were the major accomplishments for this
year. The reactor was operated for 537.23 hours equivalent to
11.9 Mw days of energy at a power of 500 Kw for purposes of
isotope production and neutronactivation analysis, nuclear
fuel studies; nuclear power training and research experiments.

Gamma irradiation and dosimetry at the Co-60 facilities
continued. A total of 2012 samples were irradiated and 32 dosi-
metry experiments were completed.

B.2.2 Nuclear Instrument Development
(B. Soriano, B. Tibay, E.T. Cabildo, R. Dealca)

The design, development and fabrication of nuclear instru-
ments such as sealers, ratemeters, survey meters and even uncon-
ventional devices such as a dosimeter charger, smoke detector
continued. Assembled circuitries were continously improved as
feedback information from users were received.

C. PUBLIC HEALTH AND NUTRITION RESEARCH
(MANOLITO G, NATERA, PROGRAM DIRECTOR)

C.I Public Health

C.I.1 Selenium in Relation to Cardiovascular Diseases
(L. Lansangan, L. Esnaola and B. dela Cruz)

Various developments in agriculture and technology can
affect the trace element contents of foods. The introduction of
new varieties of plants, the use of agricultural chemicals, alter-
ations In feeding practices for farm animals and other new tech-
niques designed to increase food production and yields may affect
or influence the amount of trace elements in foods as consumed.
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This project 1s aimed to establish baseline data on the sele-
nium content of basic food Items common to the Filipino diet and
to determine the selenium content of biological tissues of Filipino
as they relate to the incidence of cardiovascular disease.

Ten (10) vegetable samples, seven (7) kinds of fruits, two
(2) varieties of seafoods - mussels and oysters, have been, sampled
around Metro Manila for analysis. Requests were also made through
the Bureau of Soils regional office for plant/leaves of sugar cane,
soybean, peanut, ginger, and cowpeas from Bacolod and also sugar
cane from Zamboanga del Norte as initial effort for regional sam-
pling.

Another phase of this study would entail the analysis of soil
. samples all over the country 1n an effort to pinpoint the selenium -
rich and selenium - different regions of the country and correlate
the findings with the food products grown In the area.

C.I.2 Cadmium, Copper, Zinc and Molybdenum Levels in Normal, C1rrhot1c
and Cancerous Liver Among Filipinos
(A. ATejandrino, C. Goze, L. Lansangan and L. Esnaola)

The concentration of cadmium in autopsied specimens of liver in
adult Filipinos with hepatoma, with and without associated cirrho-
sis, were determined by atomic absorption spectroscopy, using
bovine liver as the reference biological material. Significant
differences were observed between cadmium concentrations in can-
cerous and drrhotic liver tissues and between the pathological
and normal liver tissues.

Zinc and copper in cancerous and cirrhotic liver tissues were
analyzed by neutron activation analysis. The study showed decreased
values for zinc in liver hepatoma and in liver cirrhosis. No sig-
nificant differences were found for copper in the malignant,
cirrhotic and normal liver tissues. The existence of trace metal
imbalance in liver hepatoma and associated liver cirrhosis was
confirmed.

C.I.3 Pesticide Residue Content of Blood Sera of Filipinos
(E. Bautista, A. dela Rosa, Z. S. Nuguid)

The use of pesticides has helped increase agricultural pro-
duction. Certain pesticides, specifically the organochlorines,
are very persistent and tent to accumulate in the environment.
Since man is in constant exposure to his surroundings, the pos-
sibility of ingesting and accumulating these pesticides cannot be
ignored.

- 32 -



A study has already been made on the organochlorine con-
tent ôf human abdominal fat in Filipinos. Corollary to this,
this study is being conducted to analyze pesticides in human
blood.

For 1980, there was no significant level of pesticides
found 1n the samples analyzed, considering that this constituted
the baseline data. There was equipment breakdown and the re-
corder of the gas chromatograph had to under go major repairs.
Two thesis students worked on pesticide levels in the blood sera
of some Tarlac farmers. Pesticide monitoring will be done on mostly
agricultural worker such as rice farmers, vegetable farmers, orchard
workers and fumigators of stored grain.

C.I.4 Plasma Renin Activity in Hypertensive Filipinos
(R. Guevarra, J. Torres, Jr., H. Abundo, A. Perez and W. Ochoa - UST)

Research studies in the past 20 years have identified the
renin-angiotensin-aldosterone system as a regulator of blood pres-
sure and sodium balance. With this identification and the re:ent
Introduction of radioimmunoassay as a means of measuring plasma
renin activitye renin profiling emerges as an important tool for
understanding the managing patients with hypertension.

One thousand seven hundred ninety-eight (1,798) patients, of
various life styles from Metro Manila were studied at UST Hospitel,
Jose Reyes Memorial Hospital and some Health Centers in Manila.
Five hundred sixty-nine (569) were normal and one thousand two
hundred twenty-nine (1,229) were hypertensive. Blood samples
were drawn from the normal and hypertensive subjects. Specimens
were immediately centrifuged and the separated plasma were kept
frozen till the time of assay. Each patient were also asked to
collect 24 hours urine starting on the day before blood was drawn.
An Aliqout of urine was examined for sodium and potassium by flame
photometer.

Plasma renin activity was determined by radioimmunoassay and
aldosterone excretion rate of acid labile conjugate of the hor-
mone.

From the normal subjects the plasma renin activity ranges
from 0.2-3.6 ng/ml/hr. with a mean of 1.64 +_ .81 in the upright
and 1.15 +_ .68 in the supine position. The values significantly
higher in males than females both upright and supine. The
sodium ranged was 80-238 meg. It was found out that sodium was
Inversely proportional to renin and aldosterone. Aldosterone
ranges from 3-26 ng/24 hrs. urine with a mean value of 12.6 ng/hrs.
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From the hypertensive group, plasma renin activity was lower
1n females although sodium excretion was the same for both males
and females, the renin values were grouped into: High renin 14.3%,
normal renin 56.1% and low renin 29.6%

C.I.5 Trace Element Analysis of Medicinal Plants and Beverages
(E.Z. Sombrito and A. dela Nines)

There are a lot of known medicinal plants in the Philippines
which when properly utilized can reduce our dependence on imported
and patented drugs. The data on the active constituents of most
of these plants are lacking. Instrumental neutron activation
analysis (NAA) and atomic absorption spectrophotometry (AAS) were
to be used in the determination of the elemental composition of
the plants. Phase I of this project aimed to optimize irradiation
times, cooling time and counting time for the determination of short
lived and long lived components of the plants.

Two different Irradiation times were found sufficient to obtain
the proper conditions for maximum sensitivity and accuracy. A
short Irradiation time of three minutes, decay time of one hcur and
a counting period of 800 seconds were the conditions derived for
the determination of sodium, potassium, chlorine and manganese.

Another irradiation was done for the determination of the
other elements in the sample. A 2 day irradiation with an irra-
diation time of 5 hours each day was used to analyze for medium
and long lived components of the sample (half lives greater than
20 hours).

Summary of Experimental Parameters to be Used in the INAA of Plants

Irradiation
Time

Decay Time Counting Time : Element;

3 minutes
10-12 hours

: 1
: 5-8
: 30-40

hour
days
days

800 second : Na, K, Mn4 Ci

400-4000 seconds : As, Au, Br, Ba, Sir

40,000 seconds : Sc, Cr, Fe, N i ,
Co, In, Se, Rb,
Ag, Sb. Cs, Ce,
Eu, Yb, Hf, Ti i , Ta

C.I.6 Epidemiological Studies Around PNPP-1
(A. Alejandrino, C. Goze, J. Sevilla, F. Banaag, M. Livelo,
M. Uy, and L. R. Pineda)

Baseline information on the incidence of radiation related
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diseases such as leukemia and other malignancies, thyroid dis-
order, as well as congenital malformations, stillbirths, abort-
Ions and miscarriages among randomly selected subjects at the 50 km
and 10 km radius from PNPP-1 are being gathered prior to its opera-
tion. The data will serve as reference point in the assessment of
any health effects in the future.

Physical examination and Interview of 33% of the randomly
chosen population» classified into seven (7) age groups at Barangays
Batasan and San Roque in Macabebe, Pampanga, were started. Three
hundred forty four (344) subjects were surveyed using the question-
nair formulated by PAEC Team.

Fifteen (15) cases with history of abortion and six (6) cases
of pregnancies of stillbriths in the past were noted. Cancer ranked
fifth among the leader causes of mortality in Macabebe in 1979.

C.1.7 Total Body-Burden For Filipinos Using the Whole Body Counter

C.l.7.1 The Use of the Whole Body Counter in the Determination of
1-131 Uptake by the Metastatic Lession of Cancer of the
Thyroid
(B. dela Cruz, A. Anden and A. Asis - PAEC; H. Novenario - VMMC)

The determination of 1-131 uptake by meastatic lession of
cancer of the thyroid using Whole Body Scanning would allow as tc
determine the effectiveness of oblation therapy using massive
doses of radioactive iodine after surgery of cancer of the thyroid
grand. This project is being undertaken in collaboration with
the Veterans Memorial Hospital.

1-131 retention in patients who had undergone thyroidectomy
was studied with the use of Whole Body Scanner. Eighteen (18)
patients were scanned and the percent retention of each patient
was calculated for 72 hours.after administration of a low acti-
vity dose if 1-131 solution. Percent retention above 3% indicated
the present of remaining metastatic thyroid tissue in the patients.

C.I.7.2 The Use of the Whole Body Scanner in the Monitoring of Radia-
tion Workers
(B. dela Cruz, F. Banaag, A. Anden and A. Asis)

Fifty four (54) radiation workers from PAEC were subjected
to whole body scanning for detection of any internal gamma con-
tamination. Preliminary comparison with whole body counts taken
from twenty nine (29) non-radiation workers reveal no significant
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Internal contamination 1n any of the radiation workers.

C.2 Nutrition

C.2.2 The Role of Tijace Elements 1n the Etiology of Protein Calorie
Malnutrition and Nutritional Anemia
(M. Marzan, L. Esnaola, L. Lansangan - PAEC; J. Madriaja,
L. VHIanuevaand B. Roxas - FNRI)

A total of 89 serum samples obtained from Infants and pre-
schoolers, aged 9-72 months from Metro Manila were analyzed
for their zinc content otgehter with the other parameters for
protein energy malnutrition and nutritional anemia.

A number of subjects exhibited varying degrees of mal-
nutrition: children who are 48 months old or less, 48.1% were
malnourished; for those older than 48 months, 24.0% were mal-
nourished. Using Gomez1 classification, subjects ere grouped
according to degree of malnutrition, hemoglobin and hematocrit
values showed a significantly decreasing trend with the severity
of malnutrition. Mean serum zinc value of normal subjects were
statistically different from that of 3rd degree malnourished
children but not with those of 1st and 2nd degree malnourished
children.

C.2.3 Iron Absorption Among Filipinos

C.2.3.1 Fe-59 Extrinsic Tag and Whole Body Scanning 1n Human Iron
Absorption Studies
(A. Marzan, A. Anden, A. Yebra, L. Esnaola, M. Buendia,
and L. Lansangan}

Nutritional anemia is one of the pressing public health prob-
lems and has been linked to reduce work capacity among aour popu-
lation.

Direct method of assessing Iron absorption was undertaken
through the use of extrinsic labelling and while body scanning.
Results of the study confirm the low absoprtion of dietary iron
which has been suspected as the primary cause of the high pre-
valence of iron deficiency and anemia obsered in a particular
segment of the Philippine population.

C.2.3.2 Search of Vehicle(s) for Food Iron Fortification
(A. Marzan and M. Buendia)

Iron fortification of some staple foods in the country is
one of the two main nutrition strategies which could provide
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term benefits to a population suffering from mild to moderate
nutritional anemia.

The objective of this study is to review the existing nut-
ritional, social-cultural and economic factors as the basis for
an objective selection of priority vehicle(s) for iron fortifi-
cation. This includes in-depth analysis of production trends
and statistics, regional consumption pattern, production cost
estimates, income elasticity and distribution patterns.

A simple scoring yardstick was developed to prioritize those
vehicles according to a) recipient group b) regional coverage
(c) disease-related factors and d) concentration of distribution
centers. The vehicles chosen according to priority are as follows:
rice, salt and salted fish, sugar, "bagoong", com and fish sauce.

The result has been adapted by the Nutrition Center of the
Philippines in carrying out the iron fortification aspect of the
national program on the control of nutritional anemias.

D. SUPPORTIVE BASIC RESEARCH
(MANOLITO G. NATERA, PROGRAM DIRECTOR)

D.I BIOLOGY

D.I.I The Study of the Structure of White Blood Cells Using Pattern
Recognition Techniques
(H.M. Castro and A.K. Payongayong)

This project aims to achieve the automation and computeriza-
tion of white blood cell classification by digital image process-
ing-mathematical pattern recognition using the PDP-8e computer
and an automatic digital scanner. The technique allows the class-
ification of white blood cells and the recognition of abnormal
from normal cells in blood smears from the morphology (size, shape,
granulation) of white blood cells.

A film library of blood smear slides of pathologic and normal
white blood cells has been compiled after standardizing the method
for mounting and staining the blood samples. The interfacing of
the automatic digital scanner with the PDP-8e computer has been
accomplished.

Presently, the computer program for the procedure 1s being
evolved. The behavior of recognition features and the goodness
of classification as a function of digital resolution is being
studied.

D.2 PHYSICS

0.2,1 Materials Research and Development
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Nuclear, atomic and solid state physics techniques are
being used to implement the objectives of the Materials Research
and Development Project. Through the study of the basic and
fundamental structure of matter, information may be gained towards
the better understanding of Its electrical, magnetic, optical and
mechanical properties which are necessary for the development of
new materials and improvement of existing ones.

Some of the techniques that are presently being employed are
Neutron Diffraction, X-ray Diffraction, Mossbauer Spectrometry
and Angular Correlation Spectrometry. A nuclear magnetic reso-
nance and an electron paramagnetic resonance spectrometer are
being completed which will complement the available techniques.

For the year 1980, most of the research work were concentra-
ted on neutron spectrometry and Mossbauer effect. With the
Germanium single crystal loaned from the Institute Laue-Langevin,
a study is being conducted to use the crystal in the bent confi-
guration as a neutron monochromator in the existing neutron spectro-
meter. Mossbauer effect studies are mainly concentrated on Fe at
room temperature.

D.2.1.1 The Study of the Use of Bent Germanium Crystal as
Monochromator
(P.P. Saligan, V.E. Kinilitan, E.A. Ascano, J.A. Canoy)

The characteristics of the germanium crystal with its three
hundred eleven planes (311) parallel to the large surface were
studied.

Its rocking curves in the horizontal and vertical positions
were obtained using the conventional neutron diffractometer ins-
talled at the BX-6 beam port of the PRR-1. The full width at half
maximum (which is a measure of the mosaic spread of the crystal)
of the rocking curves is 16 min. for the horizontal position and
24 min. for the vertical position. The difference in the values
for the two positions suggests an anisotropic mosaic spread.

Theoretical calculations of the reflectivity of the flat Ge
crystal in the vertical positions was done based on the equations
developed by Bacon for ideally imperfect crystal of finite absorp-
tion. The theoretical maximuiTureflectivityJir3*) is 0.4143 and
the integrated reflectivity, 1r"5.90 X Q I O , while the experi-
mentally measured Rmax is 0.1217 and TT" 0.995 x 10" i J. The great
difference between the theoretical and experimental values may
be attributed to the very large mosaic spread of the aluminum
crystal presently used in the conventional nuetron diffractometer
compared to that of the Ge crystal which is being characterized.
This resulted in an enlarged rocking curve for the Ge crystal and
large values for the incident beam making the measured re fleeti-
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vity too small. This may be corrected using a monochromator whose
mosaic spread is comparable to that of the Germanium crystal.

In preparation for the efficient utilization of the bent ger-
manium as neutron monochromator, the Beryllium Detector Spectro-
meter is being modified. The neutron beam has been increased by
enlarging the passage tube from 2" x 2" to 2" x 7". This will
make the entire surface of the Ge crystal usable. The main
shaft and bearings of the spectrometer were also lubricated to
ensure smooth movement of the main spectrometer arm.

D.2.1.2 Mossbauer Effect Spectroscopy of Fe
(B.S. Calix and V.M. Calix)

The Mossbauer effect spectrometer have been reinstalled and
indivual components such as the electromechanical drive, analog
control circuits multichannel analyzer, detector systems have
been tested and made operational. Velocity calibration was done
using the quadrupole splitting of Na2(Fe(CN)5N0). 2H20. A thorough
test on the stability of the control analog Circuit nas been made
and the cause of the instability remedied.

A study on the possible effect of irradiation on stainless
steel using Mossbauer spectroscopy has been started. The Moss-
bauer spectra of virgin and heat treated SS 310 are being studied
for use as a basis of comparison of irradiated samples and samples
wherein defects are introduced by other methods. Least-squares
fitting using a Lorentzian function is being done on the spectra.

D.2.1.3 Operation and Production of Liquid Nitrogen Plant
(J. A. Canoy)

For 1980, the liquid nitrogen plant installed at the Cryo-
genic Laboratory of the Physics Research Division produced 998
liters of liquid nitrogen.

The liquid nitrogen plant underwent major repairs which in-
cluded: overhauling of the condenser head; overall check-up of
the condenser head and column; air vent and high pressure valve
for pressure readout; changing of oil and the nylon seal of the
condenser head. The water tank for the closed loop water cool-
ing system for the plant has been fabricated and prepared for
installation.

D.3 Mathematics

D.3.1 Development and Integration of Mathematical Models and Com-
terized Systems for Research and Research Applications
(A.G. Kho, R.F. Arcilla, L.M. Gamboa, H. Honrado)
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Statistical calculations were conducted for the HPRD
project: "Behavior of Tritium 1n Various Ecosystems". The
method of least squares was used in analyzing the experimental
data of activity (pCi/gram) versus time (days). Various bio-
logical samples such as eggplant, tomato, rice and corn were
studied for tritium uptake. A linear relationship for the loga-
rithm of activity versus time was determined for each sample part
(stem, leaves, kernel, etc.) using the method of least squares.

Other statistical calculations were performed also for other
research projects.

Two new personnel of the Mathematical Sciences Division
were also given orientation and training for their work for this
project.

D.3.2 Power Spectrum Measurements of the Reactor Using Noise Analysis
(Z. M. Bartolome, A.G. Kho)

Noise analysis techniques are normally done to establish, on
a quantitative basis, the stability of a linear system. This :

, could be 1n terms of setting up threshold values beyond which
oscillatory tendencies occur for certain system parameters.
This Indicates a system Instability that needs to be corrected.

The aim of noise analysis 1s to obtain a Fourier spectrum,
a direct measure of stability especially at high powers. Another
function, the power spectrum, measured by noise analysis, is as
much an indicator of kinetic behavior as the transfer function
which 1s determined by other techniques. An advantage of noise
analysis is the fact that the noise measurements may be taken
without interference with the normal operation of a reactor.
Installation used in connection with the method also does not dis-
turb the system nor change the characteristics being measured.
Furthermore, studies indicate noise analysis shows a higher sen-
sitivity compared to other tests such as for example, the rod-
oscillator test.

Transfer function measurements, used to determined the fre-
quency response of the system, are normally done by oscillating
the reactivity at different frequencies of constant magnitude.
In the present case the required input is provided by the random
variation of the multiplication factor due to the random varia-
tion of the number of neutrons released per fission. However,
due to system response, what comes out as output is now a direct
measure of the transfer function. This is the power spectrum for
Qur linear system# Theory shows that after a certain flat region,
a negative slope falling at the rate of 40 dB/decade would result.
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The experiment 1s described as follows: The signal from
the CIC (compensated 1on1zat1on chamber) detector 1s made to
pass an amplifier system and band-pass filter and stored In
magnetic tape by an Instrumentation recorder. This Is shown In
Figure A. The stored signal 1s fed to a correlator (for auto-
correlation) and 1s passed on to the spectrum display which com-
putes the Fourier transform. The last step gives the power
spectrum. This 1s shown 1n the Figure.

A. SIGNAL
from CIC Linear

Amplifier
Band-pass
Filter

Instrumentation
Recorder

B< InSat1onnt" C o r r e l a t ° r Spectrum Recorder

The signal from the CIC detector taken 1n the servo amplifier
was measured at 20 mV, peak to peak. At different powers, stand-
ard deviation ranges from about 0.5V to 1.0V.

The amplifier hooked to the microammeter of the CIC detector
was checked for stability. It was linear up to about 10 to 15
KHz, above which strong attenuation was noted.

The power spectra at different power levels was plotted.
Visual Inspection Indicated that the expected flat region at
lower frequencies followed by a drop-off region was not evident.
In many of the plots, a much higher modules at low frequency
could be observed but the occurence of the peaks at higher fre-
quencies points to the presence of extraneous noise, i.eT,
Instrumentation yields Insignificant results. It might then
be suspected that the noise conies from the amplication system of
the CIC detector. To remove this difficulty, cross-correlation
techniques will have to be employed.

D.4 CHEMISTRY

D.4.2 Ion Exchange Polymers from Crustacean Shells for Heavy Metal
Ion Decontamination of Waste Water
(P.A. Kapauan, E.Z. Sombrito, A. dela Mines, J.M. Pastolero)

In recent years because of our Industrialization and increas-
ing population, water pollution has become an important problem
in the Philippines. Most Industrial and mining waters end up in
rivers, lakes and the seas. An approach to the problem of waste
water treatment is the use of ion exchange, a process which is
attractive from consideration of Its efficiency and volume reduct-
ion. In cases of waters containing economically useful metals,
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the process can also be used to separate, collect and concen-
trate metals. Chitin and Chitosan, cationic marine polymers
derivable from waste crabshells, are potentially useful mater-
ials for toxic heavy metal ion decontamination of waste waters.
These natural exchangers are desirable because they are thermally
stable, cheap, inert to alkali metals, non-swelling and gamma
radiation resistant.

Although chitin by Itself can function as an ion-exchange
polymer, a product of larger capacity can be prepared from chitin.
De-acetylation of chitin would yield a polymer called chitosan.
The de-acetylation process is done by treating chitin with 10-12N
NaOH for 3 hours at 110 C. These conditions of extraction were
arrived at by comparing the capacity values of the product so
obtained for copper Ions at five different concentrations of NaOH,
two temperature settings and two different extraction times.

The uptake ability of the product prepared at optimum conditions
for Zn, Pb, Fe and Cd ions were compared to a commercial prepara-
tion of chitosan obtained from Hercules, Inc., USA. It can be
seen that the product matches the commercial preparation very well.
It is also quite Interesting to note that chitosan has greater
affinity for lead and cadmium, which are more toxic metals than
iron and zinc.

Capacity Values of Chitosan Compared to a Commercial Preparation
by Hercules, Inc., USA

ION

Zn
Pb
Fe
Cd

A study of the uptake ability of chitosan for Cu, Cd, Pb and
Fe (III) ions over a concentration range of 0.125 mg/25 ml to 7.5
mg/25 ml showed linear uptake for Cu and Cd ions up to 7.5 ug/25
ml. For Pb and Ferric ions linearity extends to 5 mg ion/25 ml.
As in chitin, copper ions are also very well collected on chito-
san. The Pb of the equilibrating solutions for the experiments
were maintained between 4.5 to 5.5.
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5.36
9.97
5.59
7.23

CONTROL CAPACITY
(Hercules) (mg/g)

4.24
9.22
3.58
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D.4.4 Enzymatic Saccharification of Gamma Irradiated Agricultural
Cellulosic Wastes
(A.M. dela Rosa, R. Banzon, R.T. Astorga, D.F. Dabu, and
R.Z. Rosales)

The production of alcohol from cellulose is technically simple.
However, the yield of glucose from the saccharification of cellu-
lose eigher by acid or enzyme is not as yet adequate to ensure an
economically viable process. This study aims to Increase the enzy-
matic saccharification of agricultural cellulosic wastes by the
application of ionizing radiation. Previous studies have shown
that gamma radiation Induces bond scission and depolymer1zat1on of
cellulose. The observed changes in the structure of cellulose
may increase the interaction of the enzyme with cellulose thereby
enhancing the conversion of cellulose to glucose.

The cellulosic substrates included cogon grass, corn husk
and sugar cane bagasse. These materials were over-dried at 105 C
and ground to the desired size. The cellulosic substrate was
irradiated at a dose rate of about 250 krads/hour.

ni
Cellulose was prepared from culture filtrates of Aspergillus

er. The fungus was culture for seven days at room temperature.ntger.
For cellulose production, the microorganism was grown on solid
culture and incubated for seven days at 47 C. The enzyme was
extracted, filtered and centrifuged. The yellow supernatant solu-
tion was treated with toluene and stored at 5 C. The protein content
of the crude extract was determined using the Lowry method with
bovine serum albumin as the standard.

Cellulose activity was measured by determining the amount of
reducing sugará produced from cellulose. The amount of reducing
sugars formed was determined using the Somogyi-Nelson method.

The substrate was suspended in sodium acetate buffer and
incubated with the cellulose extract at 47 C for 48 hours, The
incubation mixture was filtered and the filtrate analyzed for
reducing sugars by the Somogyi-Nelson method.

In order to determine the optimum incubation time, the sub-
strate was incubated at various periods of time. The amounts of
reducing sugars produced from the enzymatic saccharification of
non-irradiated and irradiated substrates increased linearly
with time and level off after 48 hours.

The cellulosic materials were gamma irradiated at various
doses. Aqueous suspensions of the irradiated materials were
filtered and the filtrates analyzed for reducing sugars using
the Somogyi-Nelson method.
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Gamma radiation caused cleavage of glycosidic bonds 1n the
ceiiuiosic polymer resulting In the release of reducing sugars.
There was a steady Increase in the yield of reducing sugars
with radiation dose. Moreover a sharp Increase 1n the amount of
reducing sugars occurred at a radiation dose of 16 Krads which
might have coincided with the significant change 1n the structure
of cellulose. When the Irradiated ceiiuiosic materials were
treated with crude extract from A. niger. the amount of reducing
sugar produced by sacchar1f1cat1õh was not affected by radiation
doses below 16 Mrads. The rate of enzymatic sacchar1f1cat1on
of cellulose was, however, increased with radiation treatment of
16 Mrads. Data Indicates that a radiation dose of 16 Mrads may
trigger the "melting" of the crystal Une structure to effect
an increase in the enzymatic conversion of cellulose to glucose.

It can be concluded that high radiation doses are needed to
increase the enzymatic saccharification of cellulose. Further-
more, the yield of reducing sugars even after treatment of cellulose
with 16 Mrads is still below that required for commercial appli-
cation of the process.

Higher radiation doses and/concentration or combination treat-
ments of radiation with heating, add and alkali may Increase the
enzymatic conversion of cellulose to glucose. These parameters
as well as the use of other ceilulytic microorganisms will be the
object of future investigation.

E. ENVIRONMENTAL SURVEILLANCE

E.I Environmental Radioactivity

E.I.1 Natural Radioactivity Measurements in the Philippines
(H.M. Castro, M.V. Murcia, C.R. Moriones and F.M. dela Cruz)

This project is undertaken to measure the baseline radio-
nuclide concentrations In Philippine soil, waters (rain, sea, sur-
face, ground and drinking water), air and various bio-media In-
cluding grass and milk. This study also aims to draw a radiation
map that will show at a glance the radiation dose levels at dif-
ferent areas of the country due to natural background radiation
and to determine the radiation dose exposures of different popu-
lation groups in the Philippines. Information that will accrue
from this research will provide baseline data that will be neces-
sary in the formulation of policies to guard the population and

...,*,.,. the environment against radioactive contamination and In the eva-.
luation of the environmental impact of the operation of nuclear"
power plants, the testing of nuclear weapons and nuclear explo-
sives abroad and the other peaceful uses of atomic energy.

, 1 1 , ^ 1 *»<*••»•*
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Modifications of the radiochemical procedures contained in
the HASL-3OO Procedures Manual used and published by the US Envi-
ronmental Measurements Laboratory were employed 1n the laboratory
analyses for uSr, Cs, and Ra In air, water, vegetation and
soil samples. Potassium, thorium and uranium levels in soils were
analyzed by multichannel gamma spectrometry.

Stront1um-90 levels 1n rainwater ranged from sear zero (below
the counter's detection limit) to 0.2 pC1/l while w C s levels were
consistently lessgthan 0.26 pCi/1, the MDL (minimum detection level)

' of the counter. Vsy levels 1n air range from 1 6 x 10", 5 curies/
cubic meter while Cs values ranged from O.Tto (T.3xl0"cur1es/cub1c
meter. Thorium levels in soils ranged from 1 to 4 ppm while U con-
centrations ranged from 1 to 9 ppm.

Surveys of ambient gammas dose rates using a Studsvik (Nal)
gammameter showed readings ranging from 2.5 to 5.0 uR/hr 1n "normal"
areas. Geothermal areas gave readings of 5 to 15 uR/hr while the
vicinity of an area suspected to contain uranium deposits registered
readings of 9 to 20 uR/hr.

The objectives of the project for the next two years are:
(1) to continue the collection and analysis of samples from estab-
lished stations 1n Cebu, Dumaguete and Marawi; (2) to establish
sampling sites in northern and southern Luzon; (3) to continue
the radiation mapping of the country (4) to expand the laboratory
and equipment facilities of the HPRD for environmental radiation sur-
veillance 1n preparation for the eventual operation of the PNPP-1
(Philippine Nuclear Power P1ant-l)1n Morong, Bataan.

E.I.2 Behaviour of Tritium in Various Ecosystems
(T.Y. Garcia, N.B. Juan, D.A. Vallejo)

The objectives of the project are to measure the residence
time and transfer rate of tritium in soil, plant and animals;
to measure tritium concentrations in environmental samples Inclu-
ding grass, water and air.

For this year, plant samples analyzed included rice (oryza sativa)
corn (zea mays L.) eggplant (solanurn melangena L.) and tomato (hyco-
persicon esculenti M.11). Freeze-drying method was used to extract
tissue-free tritiated water from the samples while combustion method
was used to extract tissues-bound tritiated water. Tritium was
assayed using liquid scintillation counting technique.

Least square fit of the data obtained by plotting activity
(pCi/gram of sample) as a function of time (days) after applica-
tion of tritium showed that the residence time of tissue-free water
tritium for tomato was observed to be 6.6 days whereas com was seen
to be of the order of 13.2 days. The residence time obtained for
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eggplant was slightly higher (24 days) due to the somewhat porous
nature of this crop.

The residence time of tissue-bound tritium for eggplant was
observed to be of the order of 7.0 days whereas tomato had a con-
siderably longer residence time of 12 days. Tissue-bound tritium
turn-over in rice showed an average of 6.6 days.

In general, mean residence time for vegetables and fruit
crops vary from 6 to 20 days. The mean residence time of tissue-
free water tritium for eggplant was found to be higher (24 days)
compared to all other species studied.

E.I.2.1 Measurement of Low-Level Tritium in Environmental Samples
{ N.B. Juan, T.Y. Garcia, D.A. Vallejo, G. Jimenez)

Measurement of low-level tritium in the environment involves
the standardization of procedure for the freeze-drying of soil,
grass, and silica gel. Initially, the moisture content of soil
and grass were determined by oven-drying the samples at 100 C for
24 hours until the weight remained constant. This value is then
compared with the yield obtained using freeze-drying techniques
to obtain the optimum freeze drying time.

A. Determination of optimum freeze-drying time for grass

In the determination of optimum freeze-drying time of mrass,
an average yield of 48.03% was obtained after 4 hours using 25
grams sample. This increased to 60.12% using 6 hours freeze-
drying time and 84.9% using 8 hours freeze-drying time for the

• same weight of samples. For 5 grams of grass sample, an average
yield of 94% was obtained using 4 and 6 hours freeze-drying time.

In the moisture content determination, the moisture content
obtained by oven-drying 5 and 25 grams grass samples at 100 C for
24 hours, 74.77 and 76.93% respectively.Although a higher yield
was obtained using 5 gram sample, a larger sample size was selected.
Hence, in the determination of tritium in grass samples, 25 g'rams of
grass samples will be freeze-dried for 6 hours.

B. Determination of optimum exposure time of silica gel

Using 100 grams of silica gel exposed for 3 days, the amount
of moisture absorbed was approximately 25 grams. For 50 grams of
silica gel, the amount of moisture absorbed was 10 grams for equal
exposure time. In all succeeding experiments, 100 grams of siüca
gel will be used for the measurements.

- 46 -



C. Determination of optimum freeze-drying time for silica gel

For TOO grams of silica gel exposed for 3 days to atmospheric
water vapor, the average yield was 69.05%, 79.99% and 85.2% after
freeze-drying for 4, 6 and 8 hours respectively. For 50 grams sam-
ple the % yield increased from 84% to 100%as the freeze drying time
was increased from 4 to 8 hours. In the determination of low-
level tritium in the environment, 100 grams of silica gel will be
exposed for 3 days and freeze-dried for 6 hours.

D. Determination of optimum freeze-drying time for soil

For 25 grams of soil the optimum yield obtained was 94% after
freeze-drying for 4 hours. This increases to 100% yield if the
soil sample is reduced to 5 grams. A bigger sample size of 25
grams was preferred and this will be freeze-dried for 4 hours.
The moisture content of soil obtained by oven-drying 26 grams of
soil and 100°C for 24 hours was 24.8%.

E. Measurement of low-level tritium in environmental samples

Grass -

A total of 28 grass samples collected during the last quarter
of the year was freeze-dried for 6 hours and the tritium content
was analyzed by liquid scintillation counting. Twenty one percent
(21%) of the grass samples did not show any appreciable count above
background; 57.14% of the samples showed activity level ranging
from 1-10 pCi/gram, 21.42% of the samples has activity level ranging
from ll-40pCi/gram.

Soil -

A total of 46 soil samples were collected and freeze-dried for
4 hours. An aliquot of water collected was mixed with scintilla-
tion solution and counted using liquid scintillation counter. Sixty-
three percent (63%)of the samples did not show any appreciable count
above background; 30.49% showed activity level ranging from 1-10 pCi/
gram and 6,5% showed activity level between 11-30 pCi/gram.

Air -

A total of 20 silica gel samples exposed for three days were
freeze dried for 6 hours. An aliquot of the moisture collected
was counted using liquid scintillation counting system. The ave-
rage activity was observed to be 6.3269 pCi/gram.
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E.I.3 Pollution Studies in Specific Marine Areas and Living Resources
in the Philippines; Phase II. Radionuclide Contamination
(H.M. Castro and L. M. Ignacio)

This project aims to measure the natural and man-made radio-
nuclide contamination in selected representative marine areas 1n
the country. The establishment of baseline radioactivity levels
and continuous monitoring 1s Important in the assessment of the
impacts of the country's marine areas and resources of the nuclear
fuel cycles, global fallout, and the application of radioactive
materials in industry, research and medicine. The project is part
of the national program undertaken by the Inter-Agency Task Force
on Coastal Zone Management of which PAEC is a member.

For two years, gross beta-gamma radioactivity analyses were
undertaken on oysters and mussels from the five DNR/BFAR oyster
and mussel farms and on seaweeds, plankton and benthos samples
from BFAR stations proposed as fish nurseries and sunctuarles.

After establishing the baseline gross radioactivity levels,
measurements for specific natural and fallout radionuciides were
started. Presently, market and field samples of sgiwater, sea-
weeds, oysters, mussels and fish «re analyzed for Sr and Cs.

E.I.4 Baseline Studies on Radioactivity in Food Items Common to the
Filipino Dietary

E.I.4.1 Determination of Cesium-137 in Foods Common to the
Filipino Dietary
(B. dela Cruz, A. Marzan, A. Anden, C. Goze and L. Esnaola)

Foodstuffs commonly eaten by Filipinos, obtained from various
regions in the Philippines, were analyzed for Cesium-137 activity.
Potassium content was also determined and cesium units were derived.

Edible portions of food samples were used in the analysis.
These were prepared according to the method of Sansoni and analyzed
radiometrically for cesium using a Ge-Li detector coupled to a
multichannel analyzer. Gross beta activity was determined using a
GM counter and potassium analysis - by atomic absorption spectro-
metry.

Preliminary comparison on the Cesium-137 content cf the food-
stuffs gathered from other countries was favorable. Based on the
FNRI food consumption survey, the foodstuff gathered constitute
about 10% of the per capita food intake of the population in the
Greater Manila area. An estimated annual dose to this population
using the data gathered and the FNRI survey, was estimated to be
0.687 mrem, or 0.14% of the ICRP maximum annual intake for the
particular radionuclide.
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E.I.4.2 Stront1um-90 1n Foodstuffs Common to the Filipino Dietary
(A. Alejandrino, C. Goze and L. Esnaola)

Experiments conducted 1n the determination of Sr-90 In local
foodstuff Included the radiochemical separation of Y-90 from
Sr-90 using the procedures of FouMed and GMjsels. The measure-
ment of Y-90 by Cerenkov counting, using the liquid scintillation
spectrometer, was optimized. The percentage recovery of Y-90 was
71.56 on the average of eight samples (banana, 4; papaya 2; and
pechay, 2) analyzed.

Sr-90 data were obtained from Y-90 measurements and the table
below gives the results obtained during the year.

Sample

Banana

Papaya

Pechay

Eggs
Raddish

Kangkong

Kamote

Pechay

Pomelo ;

Banana :

Papaya ;

Banana :

Tomato ;

Baguio beans :
Mustasa ;

: Source

: Batangas

; Cavite

: Cavite

; Alabang

: Cavite

; Alabang

• Alabang

Cavite

Cavite

Cavite ;

Iloilo :

Hollo ;
Alabang :

Alabang ;

Alabang :

Alabang :

: % Ash

: 0.91

; 0.79

:' 0.42

; 1.14

: 0.60

; 0.70

' 0.70

1.35

0.68

0.34 ;

0.5 i
0.31 ;

0.74 ':

0.79 ;

0.30 !

0.38 ;

. mg Ca

g FW

: 0.120

; 0.071

: 0.113

; 0.64

: 0.26

; 0.16
: 0.20

0.37

0.52

0.11

0.06

0.08 ;

0.10 ':

0.89 ;

0.26 !

0.66 ;

. pC1 Sr-90

kg FW

: 12.54

; 6.05

: 2.99

! -61

: 4.06

; 2.3

: 7.9

; nil

3.25

3.63

2.51

2.38 ;

5.76 ':

5.7? ;

1.15 !

4.48 ;

pC1 Sr-90

g Cs

• 105

i 85
: 26

; 10

: 16

: I*
': 40

nil
12
33

42
30

58

7
4

7
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E.I.5 The Effect of Low Tritium Levels and Hyperthermia 1n Bangus
(V. CariRo, R. Umaly, and A. Boco - U.P.)

Tritium is a significant by-product 1n the preparation of
nuclear power plants. This radionuclide is expected to find its
way in the aquatic ecosystem. Excess heat is another important
by-product of nuclear power plants and is also discharged into
the aquatic ecosystem. These two by-products may have detrimental
effects on fish productivity and an assessment of food and its
corresponding chain is of paramount importance.

Bangus fry (13-14 mm) were acclimated under normal laboratory
conditions with water salinity of 1.022. The salinity of the rearing
water was then reduced by displacing 1/4 of the original volume with
dechlorinated tap water every 15 minutes until the entire medium
become fresh water. Boiled eggyoik were fed to fry 1 to 2 hours
once a day every three days at a ratio of 1/8 eggyolk per 500 fry.

After acclimation for two days, the fries were transferred
Into flngerbowls of 2-Hter and 4-l1ter water capacity where they
were reared at different tritium concentrations.

Experimental lots were compared with each other and controls
considering % survival, growth, gross morphology, comparative his-
tology of the various organ systems, autoradiography results and
tritium uptake.

tritium
results

Results show that there was higher % survival at lower
concentration. At room temperature conditions (27 + 1 C), res
yield higher % survival as compared to hyperthermic~cond1t1ons
(31 +_ I Cy •

Growth òf bangus fry in terms of length in mm showed no notable
differences on Its growth between treated and control groups. How-
ever, a slight increase in growth was observed in fry reared at
hyperthermic conditions as compared to those reared at room tem-
perature conditions.

Tritium uptake was higher in the fry reared at higher tritium
concentrations. Higher tritium uptake was also observed in fry reared
at room temperature conditions compared to those reared at hyper-
thermic conditions.

E.I.6 Natural Radioactivity Measurements in the Philippines, Cebu Area
Sampling
(J. Nacague, R. Arcilla and E. Arancon - USC)

Radiation pollution may be in the form of natural radioacti-
vity from environmental sources such as rocks and fallout from
nuclear tests. The determination of natural radioactivity level
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or the background radiation levels is important because it serves
as the basis for future radiation monitoring and for determining
the dose commitments of the population.

Three (3) sampling points, one in the northern (Catmon) and
southern (Oslob) part of the province were considered. Soil,
grass, water, rain and air samples were collected regularly in the
designated sampling areas.

Air samples were collected using an air sampler consisting of
#41 Whatman filter paper, suction fan as an airflow meter. The
monthly collected samples were sent to PAEC for radiochemical treat-
ment and subsequent radiometric counting.

About 2 kg. (fresh weight) of grass were collected per sam-
pling. It was cut 2.54 cm. above the ground, placed in a plastic
bag and labelled properly. These were dried, cut into small pieces
and pulverized using a grinder for further radiochemical separation.

Top soils and subsoils were also collected. These samples
were dried for about one week crushed and labelled properly.

Collection of rain was done daily whenever it rains. Likewise,
groundwater, tapwater and surface water were collected. Of the
different kinds of water samples collected, only the surface water
had been analyzed radiochemically.

A partial report of the counting done for soil samples is
shown below:

DATE COLLECTED Sr ACTIVITY IN pCi/g'
February 6, 1979 1.10 + 1.89
February 14, 1979 2.95 +2.75
February 21, 1979
February 26, 1979 0.04 + 0.02

E.I.7 Natural Radioactivity Measurement in the Philippines
Dumaguete City Area
(G. Maxino. V. Maxino and A. Barrera - SU)

Baseline data on radioactivity content of environmental samples
will be used for estimation of population doses, evaluation of build-
up of environmental radioactivity and assessment of the impact of
sources of radioactive contamination on the Philippine environment.
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Preliminary data on the population and population density,
soil types, air and water samples were gathered following a stand-
ard procedure. For grass and soil samples, an undisturbed open
flat terrain free from floods was selected. Collection of grass
and soil samples were done quarterly.

Air sampling, rain and tap water collection was done at Sil-
liman University main Campus. Air and rain sampling was done con-
tinously while tap water was on a quarterly then or, a rcn4-1-". tr.sis.

The geothermal areas has also been selected as a sampling site.
Samples were collected from the geothermal effluents on a quarterly
basis. Grass, soil, sea water and sea weed samples were likewise
collected once in Bayawan-Basay Area where there is a copper mine.

Samples were collected as scheduled. They were subsequently
processed and sent to PAEC for radioactivity analysis.

On account of the non-availability of radiation equipment at
Silliman University, the main activity has been largely confined
to sample collection, preparation and processing.

E.I.8 Radioactive Content of Indigenous Geological Energy Resources
(A.M. dela Rosa, E.Z. Sombrito, Z.S. Nuguid)

In an expanse of 6 years, the Philippines has commissioned
3 geothermal power plants with a total capacity of 223 Mwatts.
Likewise, coal and fossil oil deposits are being explored and
developed. The greatly expanded production of energy will inevi-
tably have wide-spread environmental impacts. These impacts
have to be studied in order to strike a balance between develop-
ment and the preservation of the environment. This project attempts
to determine the radioactive contents of Philippine coal, fossil
oil and geothermal water; and to assess the environmental impact
of radionuclides released from such power plants.

Preliminary radioactivity measurements showed that the acti-
vities, from coal and geothermal water samples were very low.
To increase the specific activity of the samples, the samples were
processed prior to counting. The sample was counted for 16 hours
using a multichannel analyzer. To quantify the results, uranium
and thorium standards were counted separately with the same geo-
metry as the samples.

The standard uranium ore is known to contain 0.375% U-238
and is assumed to gave all the daughter products in secular equi-
librium. Observable gamma peaks are those from Ra-226, Pb-214 and
Bi-214.
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For the thorium standard, the gamma peaks were those from
the decay products of U-238 and from the decay products of Th-
232.

From the calculated gamma photon intensities for the standards,
the efficiency of counting for different energies were calculated.

Attempts were made to quantify the radionuclides present
in coal, coal ash and Meralco oil ash but inconsistenches we e
observed in the ratios of photopeak counts of the samples compared
to the ratios of the photopeak counts of the standards. It was
concluded that some interferences were present. Sample size for
counting may have to be increased to get good photopeak counts.
For quantitative purposes, photopeaks from Pb-214 and Bi-214 are
useful to estimate for U-238 concentration. To make a rough
estimate for Th-232 in coal, the gamma energies at 583, 338 and 911
kev of Tl-208 and Ac-208 could be used.

E.I.9 Uptake of Radionuclides by Plants and Animals Around PNPP-1
(A.B. Asencion, B.P. Cordero and A. Anden)

With the projected operation of the commercial reactor in
the country by 1985, two fission products will become important to
reckon with on the long term basis mainly because of their long

, half lives. Cesium-137 has a half life of 30 years while that of
Strontium-90 is 27 years.

In contaminated soil, several factors affect the absorption
of these nuclides by plants. Plant species and even cultivars have
been known also to vary in their capacity to absorb different ele-
ments so that it is important to determine the absorptive capaci-
ties of various plants and to know the normal distribution of these
nuclides in the different plant parts.

In animals these nuclides have been known to be concentrated
in certain body organs so that it is only a matter of establishing
parameters.

The thrust of this study 1s to determine the rate of absorp-
tion and distribution pattern of these nuclides in parts or organs
of crops and animals generally raised and consumed by the farmers
around the vicinity of PNPP-1. '" <;,,,.-

Sufficient soil samples have been collected from'the PNPP-1
site for the initial pot experiments in rice and corn. Analysis
for the soil samples for organic matter, calcium, potassium and
aluminum was conducted. The method that was used in the pot expe-
riment was to incorporate known amounts of Cesium-137 and Strontium-
90 into the soil before planting. Representative samples of the
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plant parts were to be collected from time to time and analyzed
for the rate of uptake. Little work had been done on this expe-

* rimental aspect because of lack of personnel and materials during
the past year.

In the animal experiments, the standardization of procedure
using wet ashing method for Cesium-137 analysis was completed.
The results obtained from 6 samples were as follows:

Chicken No. . pCi Cs/kg

1 117.40
2 99.10
3 257.90
4 469.75
5 231.20
6 , 124.20

E.I.10 Radionuclide Contamination Measurements Using Aquatic Organisms
(P.A. KaDuan.* S.J». Cunanan, F.P. Verceiuz, F.L. Santos, T.L. Beltran

J má C.C. Cruz )

The operation of the PNPP-1, which is scheduled about 1985,
will inevitably release varying amounts of radionuclides in the
aquatic ecosystems around the nuclear plant. Such radionuclide
dispersal will be in very low and, therefore, difficult to mea-
sure activity levels. However, shellfish have been shown to
accumulate various kinds of pollutants including radionuclides.
The biological magnification of radionuclides in shellfish can
serve the purpose of monitoring low levels of such pollutants :
in the aquatic ecosystems.

The project is a 5-year study on the efficiency of radionuclide
uptake by some marine organisms such as oysters (Crassostrea
1redelei)and mussels (mytjius smaragdinus) with the objective of
assessing their suitability as monitors of radionuclide contamina-
tion In aquatic habitats within the vicinities of the PNPP-1.

The project involves the following phases:

- Survival tests on oyster and mussels in simulated marine
envi ronment

- Monitoring of the baseline levels of Cs-137, Co-60, and
Sr-90 in oysters, mussels and water samples from various
sampling points
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- Determination of the rate of uptake, concentration
factors and biological half-lives of the test radie-
nuclides.

Survival Tests

The oysters (Crassortrea irede!ei) collected from the BFAR
Oyster Demonstration Farm in Binakayan, Cavite were hung in clus-
ters positioned halfway down the aquarium with simulated brackish
water prepared from diluted formulation of Bio-Mix synthetic sea-
water. About 50-60 pieces of oysters were hung per aquarium.
The aquarium water were spiked with the stable isotope of the test
radionuclide (0.5 mg/L and 2.5 mg/L concentration) to determine if
presence of these amounts of the element would have any adverse
effects on the oysters. The experiments were conducted for 50-60
days and any oyster that died was removed as soon as detected.
One (1) liter water sample was collected once a week for analysis
on the test element.

Experimental conditions have been optimized for the survival
of oyster in simulated brackish water spiked with the stable iso-
tope of the test radionuclides Cs-137, Co-60 and Sr-90. A series
of survival tests showed the necessity of storing the oysters in
brackish water right after the collection from the BFAR farm, during
the transport to PAEC and until used in the experiments. The
oyster samples were retained in their original hanging formation
in strings as in the farm for maximum survival. An attempt to
separate the oysters and place them in wire trays in the aquarium
resulted in a high number of deaths within a period of three days.

The experiments also showed that it was not necessary to add
.food, e.g., seaweeds or commercial seashell food formulation, for
the oysters. The results indicated that the nutrients which are
incorporated in the synthetic seawater formulation and those which
remained encrusted on the oyster shells were sufficient for the -
oysters to survive up to a period of 50-60 days. The following
table shows the survival rates (average of three trial ̂ obtained
for the oysters.

Survival Rates of Oysters in Simulated Brackish Water

Concentration of stable isotope
in aquarium water

Initial number of oysters
Stable isotope added to aquarium

water (as chloride salt)

Cesium
Cobalt
Strontium
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0.5 ug/L :
50-60 :

70% :
83% :
80% :

2.5 ug/L
50-60

92%
92%
85%



Radioactivity Measurements

A Canberra Series 30 spectrometer coupled to a Nal (te) well-
type detector was used for measuring Cs-137 and Co-60 activity.
The efficiency of the system for the Cs-137 0.667 MeV photopeak and
for the Co-60 1.17 MeV and 1.33 MeV photopeaks was determined using
standard sources.

The oyster sample was shucked, drained, weighed and encapsula-
ted in a polyethylene bag. This is then placed in a counting vial,
counted for 4,000 seconds and analyzed for Cs-137 and Co-60

The baseline levels of Cs-137 and Co-60 in the oysters from
BFAR farm are measured and, with the efficiency and background
activity of the counting system, used in the calculation of the
minimum radioactivity level of Cs-137 and Co-60.

An experimental design for the uptake of Cs-137 and Co-60
by oysters under laboratory conditions was prepared using the
following data:

Counting equipment - Canberra Series 30 spectrometer
with Nal (Tl) well-type detector

Counting efficiency - Cs-137 0.667 MeV - 27.02%
Co-60 1.17 MeV - 4.56%

1.33 MeV - 3.7U

Baseline activity of
oysters from
BFAR - 3000 counts/4000 sec.

Sample preparation - oyster sample is shucked, drained
., weighed and encapsulated in poly-
ethylene bag /

E.I.11 Taxonomical and Population Dynamic Studies on Certain Species of
Insects Around PNPP-1
(E.C. Manoto, A.0. Grrafia, L.R. Blanco and A.B. Mendoza)

Insects are considered the most adaptable of animals on earth
This group is reported to be the most dominant. They have also
adapted to various environmental conditions. For instance some
insects can thrive at temperatures as high as 55 C and on the
other extreme there are insect species which are known to exist in
ice grottos in the Atlantic were the temperature is between 1.7
and 1.0 C. Because of these, Insects were chosen as indicators for
establishing baseline information on animal Species existing prior
to the operation of the PNPP-1.

- 56 -



Three to five sites in Morong and Bagac, Bataan were used
as collection centers. Insect collections were taken from these
sites from April 17-18; May 21-23; July 22-24 and December 3-4.
Collection was done through net sweepings, light traps and
attractants. These were identified according to family, order and
If possible to their general level classification.

i

i

E.I.13 Potential Biojogical Indicators for PNPP-1
(F.I.S. Medina III, J. Gregorio and C. Panlaque)

This project is being done to identify possible biological
indicators in the environment of the PNPP-1. These possible
indicators are comprised of plants, animals, birds and fishes.

Several rats, goats, bats, lochuria malacca, passer mon-
tanos, chanos chanos and gappy have been selected and their
chromosomes analyzed for karyology and radiosensitivity.

E.I.14 Radionuclide Analysis of Foodstuffs Produced and Marketed in
Urban and Rural Areas Surrounding the PNPP-1 Site
(A. Marzan, I. Santos, L. Lansangan, L. Esnaola, and C. Gaerlan)

The protection of the people and the environment continous
to the PNPP-1 requires effective regulatory action which are
based on sound technical and scientific information. Baseline
levels on long-lived rsdionuclides Cs-137 and Sr-90 in various
food Items common to the Filipino dietary within the 50 km
radius of the PNPP-1 will be studied prior to its operation.
The results of analysis of food samples for Cs-137, Sr-90, calcium
and potassium collected from various sampling areas are presented
in table below.

Table I. Radionuclide Analysis of Food Items

FOOD ITEMS

Banana
Latundan
Zambales
Saba
Zambales
Sitaw I
Angeles Pamp
Sitaw II
Angeles, Pamp.
Potatoes :

Zambales :

; Cs-137
:(pCi/kg wet

wgt)

: 273.64

110.00

447.57 :

432.78 I

425.70 :

: K
:(ing/g)

: 1.72

1.77 .

0.57 :

0.99 .

1.74 :

: Sr-90
;(pCi/kg wet
' wgt)

: 4.33

NDL

'•

; Ca mg/g

: 0.064

0.072

0.24

0.238 '

0.11
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Squash I
Zambales
Squash II
Zambales
Baguio Beans I
Zambales
Baguio Beans II
Zambales
Pork II
Angeles City
Bangus I :
Angeles City :
Bangus II ;
Angeles City ;
Rice ':
Apaiit, Pamp. :
Malagkit ;
Apalit, Pamp. i
Dalagang Bukid ;
Olongapo City
Bangus :
Bagac, Bataan
U.S. Std. * A ;

B ':
C :

•
1 764.47

: 448.64

! 436.29

I 579.15

117.98

121.55

85.80

3.50

21.33 . ;

BDL ;

BDL :

916.52 '!
1096.89 :

1611.61 :

•

: I.OO

: 0.60

; 0.99

: 0.20

; l.oo
1

: 1.54

. 2.36

«

j

:

i.36 ;
1.29 :

i _

•

* ••

;

:

-

-

\

\

:

52.85 ;
63.10 :

•

•
i 0.186

: 0.096

; 0.337

: 0.337

I 0.51

I 0.88

2.23

-

0.341
0.388
-

Samples received from the U.S. Environmental Protection Agency

E.2 ENVIRONMENTAL QUALITY

E.2.1 Determination of Environmental Organic Pollutants
(S. S. Cunanan, F.L. Santos and S.S. Solomerb)

In recent years there has been considerable concern about
the presence in the environment of a great number of chemical
contaminants, many of which have been found hazardous to human
health. Examples of such chemical systems are polychiorinated
biphenyls (PCB's), polychlorinated triphenyls (PCT) and poly-
cyclic aromatic hydrocarbons (PCAH).
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Polychlorinated biphenyls are widely used In industry and
are also persistent in the environment because of their chemical
stability. They are capable of magnification up the food chain.
Systemic effects and deaths resulting from exposure to PCB's
have been reported.

Polychlorinated triphenyls are similar in chemical characte-
ristics and uses to PCB's and also persit in the environment. How-
ever, due to difficulties in detection under commonly used opera-
ting conditions, their presence in environmental samples is not
as well documented as PCB's.

Polycyclic hydrocarbons, formed by the incomplete combustion
of tobacco, coal, gasoline and other carbonacous materials, are
introduced into the environment through industrial smoke and ex-
hausts of motor vehicles. They may also be present in foods which
have undergone smoking process. The mutagenedty and carcinogeni-
d t y of PCAH's have been thoroughly studied and reported.

This study 1ã being undertaken to provide .information on the
safety of the air and water environment from pollution due to PCB's
and to PCAH's. Results indicating minimal or zero levels of these
chemicals will provide baseline data with which to compare future find-
Ings. If results indicate high levels, the data can serve as an
Important basis for formulating rules and regulations to abate pol-
lution due to organic pollutants.

The objectives of this study are:

- to develop procedures for the analysis of trace
amounts of organic pollutants,

- to analyze for these compounds in air, water and
sediment samples.

- to draw up a distribution pattern for PCB!s and
for PCAH/s in the regions of interest and correlate
the data obtained with land usage at the sampling
site and with possible points of release of the pol-
lutants 1n the environment.

A. Sediment Samples

After determination of moisture content, extraction of
PCB's was done by ultrasonic shaking for 4 hours using 1:1
hexane-acetone mixture. Acetone was removed by shaking with
equal volume of distilled water in a separatory funnel. Hexane
layer was dried with anhydrous Na^SO. and finally evaporated to
dryness.
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For extract clean up, Florisil column and SEP-PAK Silica
cartridge were utilized. The PCB extracts were then analyzed
using a Varian berograph model 500 gas chromatograph with an
election capture detector. The chromatographic conditions were:

Column: 10% DC-200 on 100/120 mesh chromosorb Q packed
in 6 ft. x 1/8 in glass column

ó
Column temperature : 200 - 210 C

Nitrogen Pressure : 40 psig

To test the efficiency of this procedure, recovery studies
were conducted on known amounts of Aroclor 1254 spiked Into sedi-
ment samples. The amount of Aroclor 1254 was varied from l ugto 10C ug
to determine the minimum amount detectable by this analytical
method.

Results showed that % recovery of Aroclor 1254 by this method
was quite low. However, 1 ug of Aroclor 1254 in 25 g. sediment
was still detectable. Hence, the minimum detection limit using
this procedure was 40 ppb Aroclor 1254 in sediment.

Regarding the PCB's, none was detected in the sediment sam-
ples analyzed at the detection limit of 40 ppb.

B. Analysis of Water Samples

1. Solvent Extraction

PCB's were extracted from water samples using hexane. Residues
were taken up ready for GC analysis.

Recovery studies were done on this method by spiking distilled
water with known amount of Aroclor 1254 (1, 50, 100 ug). The %
recovery was determined for each concentration.

2. Trace enrichment of PCB's using SEP-PAK C-18 Cartridge

Water samples were passed through a SEP-PAK C-18 cartridge
for trace enrichment. The PCB's and other organic compounds which
were supposed to be absorbed in the cartridge were eluted with
methanol. The methanol eluate was dried with Na9SO, and analyzed
by GC.

Recovery studies were made on distilled water spiked with 1
ug Aroclor 1254. Two sample loading rates (30 ml/min and 10 ml/
min) were tried and the % recovery for each rate was determined.

- 60 -



Gas chroitiatographic analysis of PCB extracts from water
samples was done using the chromatographic conditions given
above.

Results gave 85% recovery of Aroclor 1254 from water using
solvent extracting using hexane. The minimum detection limit of
this method is 1 ug or 1 ppb A-1254 in 1 1 of water.

With the SEP-PAK C-18 cartridge trace enrichment method,
no A-1254 was recovered franl 1 water of water spiked with 1 ug
and 5 ug at loading rates of 30 ml/min and 10 ml/min.

No PCB's was detected in the water samples analyzed at a
detection limit of 1 ppb.

C. Analysis of Vegetables

Recovery studies were done on the solvent hexane-acetone spiked
with known concentrations of Aroclor 1254 (3 and 5 ug). The extract
was passed through an alumina column and eluted firstly, with 30 ml
hexane, secondly with 30 ml 2% acetone in hexane, and finally, with
50 ml 2% acetone in hexane. The % recovery in these three fractions
was determined for each concentration by GLC.

Results indicated that most of the Aroclor 1254 was recovered
in the hexane fraction.

D. Analysis of Fish

Fat was extracted from ground fish by high speed blending with
petroleum ether and analyzed.

Recovery studies were conducted using different concentrations
of Aroclor 1254.

Results showed that the percentage recovery of A-1254 in fish
was low. However, 1 ug A-1254 in log of fish is still detectable.
This would give on minimum detection limit of 100 ppb Aroclor 1254
in log of fish.

E. Analysis of Air Filter for Benzopyrene

Benzopyrene standards were prepared and analyzed using Varian
Aerograph Model 500 gas chromatograph with ECD. The chromatographic
conditions were:

Column : 5% SE-52 on Chrom W
60/80 acid wash

Column Temperature: 200-215°C
Nitrogen Pressure : 40 psig
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Ultraviolet spectrophotometry was also done on benzopyrene
standard solutions.

Recovery studies were done by spiking 1 ug benzopyrene on
Whatman 41 filter paper. After extraction the concentrate was
analyzed for benzopyrene by gas chromatography.

Gas chromatography of benzopyrene standard solutions indica-
ted that the minimum detectable amount for benzopyrene was 0.5.ug
(1 ul of 0.5 ppm solutions). Similar results was observed using
ultraviolet spectrophotometry.

However, no benzopyrene was detected by either
GC or UV spectrophotometry on the Whatman filter paper spiked with
1 ug of benzopyrene.

E.2.3 Effects of Siltation on the Coastal Ecosystem of San Fabian
- (A.M. dela Rosa, E.Z. Sombrito and B.M. Bucoy)

The coastal zone is a significant component of the Philippine
environment considering the archipelagic nature of the country.
The ecologic balance in the coastal zone may be disturbed by cer-
tain stresses arising from urbanization and industrialization.

The coastal waters of San Fabian have become sinks for the
mill tailings from the Baguio mines. Thus, low yields from the
agricultural lands along the Bued River have been reported.
Decreasing agricultural productivity in the area has been attri-
buted to silt load and to metals transported by the silt.

The study area extends from Barangay Mabilao through Sobol,
Nibalen, Binlok to Bonouan-Baguig. Sampling stations are located
along the Bued River, Patalan River and the Lingayen Gulf.

The metals analyzed for in the water samples included Hg, Cu,
Pb, Zn, Cd and Fe. The concentrations of Hg, Pb and Cd.through-
out the year are below the maximum permissible levels for Class B
and C waters as per NPCC Rules and Regulations. However, the Cu
contents of water samples collected from all sites during the wet
and dry seasons were greater than the maximum permissible level of
20 ppb. Moreover, the mean concentration over the entire study area
at any time of theyear was higher than 20 ppb.

The chemical analysis of sediment samples show that Cu and Zn
are possible pollutants in the Bued River and the Lingayen Gulf.
The concentration of these metals in Stations 1, 5 and 6 are more
than one standard deviation above the mean concentration values.
It 1s also interesting to note that the concentrations of these
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metals in Station 1 decrease to background level during the wet
season. This decrease in metal concentration might be due to an
increase in the discharge of the Bued River during the rainy season.

The present study has shown that Cu and Zn may be accumulated
in the sediments of the Bued River and the Lingayen Gulf at con-
centrations above background levels. Since the toxicities of metals
depend on their chemical forms in the environment, future experi-
ments will deal with the determination of the chemical forms of Cu
and Zn in the water column and sediments of the Bued River and
Lingayen Gulf.
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II
NUCLEAR SAFETY

Of continuing primary concern to the Commission is the objective of
ensuring that the construction and operation of atomic energy facilities
will neither endanger the safety and welfare of the public nor result in
the irreversible degradation of our environment. To carry out this object-
ive the PAEC continued to pursue programs for the monitoring, inspection
and licensing of all nuclear facilities and conducting studies on radio-
logical and licensing of all nuclear facilities and conducting studies on
radiological protection, waste management, radiological safety assessment
and dose metrology.

With the order to resume construction activities of the first Philip-
pine Nuclear Power Plant (PNPP-1), the Commission stepped up Its Inspect-
ion of construction activities to determine compliance with existing regu-
lations and requirements. In support of this, the development and formu-
lation of new or modified Philippine radiation safety standards, nuclear
regulatory guides and standards, codes of practice and other rules and
regulations was continued.

The Commission also continued to extend film badge and.dosimetry ser-
vices for radiation workers in nuclear laboratories, medical ins-
titutions and other agencies with licensed radiation facilities.

Calibration of radiation detection instruments and evaluation of
radiation hazards were conducted in the Commission's premises and in the
other facilities licensed to use and handle radioisotopes and other radio-
active sources.

The bioassay program for radiation and non-radiation workes was also
continued during the year with very few urine samples indicating body-
burdens exceeding the maximum permissible levels.
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A, RADIOLOGICAL PROTECTION AND SAFETY
IDR, QUIRINO O, NAVARRO, PROGRAM DIRECTOR;

A.I Radiological Protection
(A.D. Eugênio, C L . Carmona, N.S. Nodora and N.G. Angcos)

A.1.1 Formulation of Rules and Regulations on Transport, Handling
and Disposal of Radioactive Materials Including Nuclear
Fuel and Wastes

The objective of the project is to draft rules and regula-
tions for the safe transport, handling and disposal of radioactive
materials, nuclear fuels and radioactive wastes taking into con-
sideration Philippine conditions.

The International Atomic Energy Agency rules and regulations,
as well as other safety series publications and the rules and
regulations of other countries were reviewed and discussed.

In 1980, the preliminary draft of the rules and regulations
for safe transport was completed. Rules and regulations for hand-
ling and disposal was also completed in 1980.

These drafts will be restudied, reviewed and consolidated
in order to prepare the final draft by 1981.

A.1.2 Establishment of Standards and Limits on Radiation Exposure and
Radioactivity Releases from Nuclear Facilities
(E.G. Cabalfin, Ma. C.P. Lugtu, L.F. Mendoza)

The ma.ij objective of this project is to establish standards
that will provide guidance for the protection of man and his envi-
ronment from the harmful effects of radioactive during the pur-
suit of beneficial practices from nuclear energy.

Essentially, it will involve the revision of the present
Philippine Standards for Protection against Radiation to include
the recent recommendations of the International Commission on v
Radiological Protection (ICRP), the International Atomic Energy
Agency (IAEA) and other relevant information. It will also in-
corporate the new SI units.

For the year 1980, the drafts of revisions of several sections
were completed.

A.1.3 Radiation Monitoring and Calibration of Radiation Detection
Instruments
(E. Mendoza, R.dela Cruz, A. Basco, E. Caseria)
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This year's service Included a total of 38 monitoring Ins-
truments calibrated with a total peso value of F4.4O0 and hazards
evaluation jobs with a peso value of P900.00

A.2 Waste Management Studies

A.2.1 Radwaste Treatment Development Studies
(A. pH. Salomon, C. Singson, N. Corral and Z. de Guzman)

Local application of radwaste management techniques Mould
be more effective 1f modifications are made to suit toc&i sitt con-
ditions and requirements.

This project 1s aimed at developing disposal techniques for
radwaste management and establishing criteria and Units for
radioactivity releases Into our marine ecosystem. A quantitative
assessment of the Impact on marine Hfe of radionucHde releases
from the PNPP-1 operations 1s required to determine discharge
limits of radwaste effluents from the plant.

The experimental design for critical pathway studies of
selected radionucHdes were completed. The survival of aquatic
life under laboratory conditions was initially tested with zoo-
plankton collected at Napot Point, Bataan. Artificial soa water
with alkalinity and salinity adjusted to simulate the habitat of the
specimen was used for these experiments. The experiments wore con-
ducted to standardize procedures for the determination of the dis-
tribution coefficient of Iodine-131 In marine sediments. Sediment
sample of about 50 mG was contaminated with SO ml. spiked artifi-
cial sea water (10 uCI/ml) for several hours with continuous
shaking. Contamination time was varied to 6 hours* 48 hours and
72 hours periods with sets of four (4) trials each. The sediments
were filtered and radioactivity measurement taken with a gamma
scintiUatio* counter.

The simulated habitat of the «marine specimens had an average
pH of 7.8 which is within the pH range for the survival of marine
life. Average total alkalinity was 76.91 mG C«CO,/11ter with
3.61X salinity In the artificial water prepared. *

It was observed that the zoopiankton collected It tfce evening
and transported during the morning of the following daw about 90S
survived. For specimens transported one day after collection, only
20% survived. Both samples survived for about one week in the arti-
ficial habitat. Microscopic identification of the loopiankton col-
lected Indicated a variety of copepod.
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For the standardization of procedures, it was found that the
filtrating medium was a critical factor in the measurement of
radioactivity because of its retention characteristics. Up to
about 3.8% of the radioactivity in the spiked sea water was absorbed
by the filter paper.

For the gamma scintillation counting, there was a linear res-
ponse in the spectral region of interest being measured. Further
calibration indicated 44 keV/channel.

A.3 Radiological Safety Assessment

A.3.1 Bioassay Program for Radiation and Non-Radiation Workers:
Phase II: Radionuclides in Urine of Radiation Workers
(N.B. Juan and D.D. Napenas)

The exact volume of urine excreted each day by an individual
being examined is measured by determining the creatinine content
of urine through colometric method. This volume of urine is used
for the computation of 1-131 body-burden.

Creatinine is a cyclic and basic substance formed from crea-
tine '"that represents one of the major forms in which nitrogen
is excreted in the urine. It is also a constant normal constituent
of urine in which the body of an average adult contains about 100
grams of creatine Over 90% of it is present in voluntary
muscles where its concentration in different orders and species
of vertebrates varies from 350 to 500 mg/100 grams. Cardiac mus-
cles contains 250-300 mg/100 grams. In smooth muscle and other
tissues, the concentration is quite low. Thus, the substance
is abundant where extensive and rapid conversion of chemical energy
to mechanical work occur. Since urinary creatinine originate from
body creating the amount of creatinine eliminated varied chiefly
with the weight of the individual. Creatinine excretion per kilo-
gram per day known as creatinine coefficient is greater in muscular
individuals than in obese ones. The creatinine coefficient for men
is about 18.32 mg (average = 25 mg) per kg. of body weight. While
for women it is about 9 to 26 mg/kg with an average value of 18 mg.
An average excretion is about 1.5 grams and the daily output of
creatinine of a given individual Is quite constant and independent
of protein intake.

This colorimetric method is based on the Jaffe's reaction which
consist of the productionof a red-colored substance when creati-
nine solution is treated with'picric acid and alkali. Spectro-
photometer is used in reading the samples and standards. The
average value of urine obtained is 1429.4 ml/day which is compara-
ble to the value for standard man which is 1400 ml of urine/day.
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A.3.1.1 Determination of 1-131 Body Burden Among Radiation
Workers
(N.B. Juan, D.D. Napenas, and G.R. Jimenez)

Ninety-two (92) urine samples collected on a weekly basis from
9 radiation workers who were directly involved in 1-131 processing
were analyzed by direct counting using Ge-Li detector with 4096
multi-channel analyzer. Of these 22 urine samples showed body-bur-
den levels ranging from 0.017 uCi to 0.88 uCi. The rest of the
urine samples did not show any appreciable count above background.

One-hundred seventeen (117) urine samples were also collected
from radiation workers who are involved in various applications
of radioisotope. Only 14 urine samples showed body-burden values
ranging from .02 to 0.1 uCi while 103 samples did not show any
appreciable count above the background.

Urine samples were also collected from 8 radiation workers
at the UST nuclear medicine laboratory. Five of the urine sam-
ples did not show any appreciable count above background while
only 3 samples showed body burden levels ranging from 0.Q24 to
1.19 uCi.

Therefore, of the total 217 urine samples assayed for the
whole year, only 0.92% of the urine samples showed body-burden
levels above the maximum permissible unit of 0.7 uCi, 17% of
the samples were below the maximum permissible level and 82% did
not show any appreciable count above background.

A.3.1b Body Burden of Natural Uranium Among Radiation Workers
(N.B. Juan, D.D. NapeRas and G.R. Jimenez)

The analysis of uranium in urine samples of radiation workers
involved in uranium exploration and processing was initiated. The
fluorimetric method of analysis was used for the routine deter-
mination of natural uranium body-burden. This method consists of
exciting a liquid or solid sample with a UV light from a light source
and Isolating the resulting fluorescent radiation and measuring it
with a suitable detector. For comparison the natural uranium con-
tent of urine samples of radiation workers who were not directly
involved in uranium exploration and processing were also measured.

The measured natural uranium body-burden levels for radia-
tion workers who were directly involved 1n uranium exploration and
processing indicate a range of values from 42.42 ug - 3393-94 ug
natural uranium with a mean value of 914.98 ug. While for radia-
tion workers who were not directly involved in uranium exploration
and processing, the values ranged from 42.42 ug-2332.48 ug of
natural uranium with a mean value of 618.70 ug.
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A.4 DOSE METROLOGY

A.4.1 Irradiation and Dosimetry Studies on Co-60 Gamma Facilities
(P.C. Roceies and L. Ascaffo)

Dosimetry studies on the dose absorbed by different sample
sizes were conducted to obtain a uniform distribution of the
absorbed radiation thus achieving a more effective utilization
of Co-60 Gamma Facilities.

Depth dose experiments using Fricke dosemeters and Red Pers-
pex dosimeters with water and styrofoam as media were conducted on
twelve (12) boxes with the following dimensions:

Box Dimensioning
(inches)

24 x 12 x 12
- do -

24 x 12 x 8
- do -

24 x 12 x 12

- do -
24 x 12 x 8

- do -
24 x 12 x 6

- do -
24 x 12 x 4

- do -

Dose Rate

25 kr/hr
-do-
-do-
-de-

10 kr/hr
-do-
-do-
-do-
-do-
-do-
-do-
-do-

Medium

Styrofoam
-do-
-do-
-do-

water
-do-
-do-
-do-
-do-
-do-
-do-
-do-

Average Dose Absorbed
(kr)

15.732 + 6.806
17.296 +2.903
17.916 + 5.489
20.252 i 3.052
6.564 + 4.957
6.579 +1.453
6.640 +3.341
6.734 +1.032
7.459 +_ 2.914
Í.751 +1.191
8.113 +1.979
8.626 +_ 1.037

The periodic recaiibration of Dry Gamma Room was conducted
with replicate trials on the 10 isodose curves: 50, 40, 30, 20,
10, 5, 4, 3, 2 and 1.5 kr/hr.

Eleven (11) experiments were likewise conducted on the Gamma
Cell 220 with the use of modified Fricke dosemeters to obtain
the total doses at the highest dose rates of: 50, 100, 200, 300,
400, 500, 600, 700, 800, 900 and 1,000 kr.
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B. NUCLEAR LICENSING AND SAFEGUARDS
(CARLITO R. ALETA, PROGRAM DiRECTOR)

One of the primary concerns of the PAEC is tc ensure that the
construction and operation cf atonic energy facilities, including
nuclear power plants, will neither endanger the safety and welfare
of the public nor result in the irreversible damage to the environment.

Thus the Commission through the Department of Nuclear Regulations
and Safeguards undertakes activities pertaining to the licensing and
inspection of nuclear facilities, develops standards and regulatory
guides, and formulates rules and regulations for enforcement of all
facilities using radioactive sources and other nuclear materials.

E.* PNPP-1 Licensing and Inspection
B.I.I PNPP-1 L-cer.sing and Inspection

(C.A. Aletc, C.A. Tejada, A.J. Mateo, D.E. Domondon, Ü.C.L. Amparo,
A.M. Portuaal, V.J. Marcelo, L.Gesalta and other members of the
PAEC Regulatory Staff)

Withthelifting of the Jure 1979 Presidential Order for the
suspension of construction of the PNPP-1, the DNRS reviewed
and evaluated portions cf the renegociated contract between
the licersee National Power Corporation (NPC) and the reactcr
vendor (Westinçhouse) specially these affecting plant design
safety.

Issues raised during the hearings of the Commission or.
Nuclear Pcv;er Plant Safety were reviewed end evaluated and
PAEC positions on these were prepared.

In preparation for the review and evaluation of the PNPP-1
Final Safety Analysis Report (FSAR) the DNRS staff reviewed aiic1
evaluated the "TMI-2 Accident Lessons Reached" recommendaticrs
for applicability to the PNPP-1. The Standard Review Plan was
further revised to include changes in the SRP Revisions 1 and 3.
Also Appendix 1C of the PNPP-1 was reviewed and evaluated.

The PAEC Regulatory Staff was formally created by the Coir-
mission in support of PNPP-1 licensing activities. Also formec
was the pool of technical reviewers for the evaluation of the
submitted requirements for the construction of the PNPP-1.

Meetings with authorities of the NPC were continued to dis-
cuss technical issues and additional requirements in connection
v.ith licensing of the PNPP-1.
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B.2 Inspection and Enforcement

In connection with the licensing of the PNPP-1, the DNRS con-
ducts periodic inspection of the PNPP-1 Construction site to deter-
mine the progress of the work and the compliance with requirements
and standards. Hand in hand with this is the development of
quality assurance systems and procedures.

B.2.1 PNPP-1 Inspection Activities
ICA. AT eta, C A . Tejada, J.O.L. Amparo, A.J. Mateo, V.V.
Nacario, A, San Pedro, P. FG. Wisco, and other members
of the DNRS Pool of Inspectors)

The DNRS conducted a total of nine (9) inspection trips to
the PNPP-1 construction site. Of these, seven (7) were related
to procedures, records and construction issues, while the remain-
Ing two (2) were follow-up inspections on open Items on outstand-
ing Issues and concerns. Inspection areas covered included pro-
cedures and records of both the NPC, and the subcontractors/
firms Involved; the electromechanical laydown and storage; civil
works and batch plant; and plant site construction activities
such as concrete placement, piping/welding and general house-
keeping.

There were an average of five (5) inspectors participating
1n each Inspection trip and contact was made on an average of ten
(10) site personnel. There were a total of fourty-four [44} re-
corded observations of which nineteen (19) were classified as non-
compliance and twenty five (25) were Identified as Items of con-
cern but which did not result 1n violations.

A number of training courses were conducted for the improve-
ment of inspection techniques. Among these were: welding ins-
pection course, concrete technology course, structural steel fun-
damentals course and QA Inspection training.

B.2.2 Development of Quality Assurance Systems Procedures
(C.A. Tejada, A.J. Mateo, J.O.L. Amparo, A.M. Portugal, E. Rivera)

Inspection procedures in the USNRC IE Procedures Manual appli-
cable in the construction phase of the PNPP-1 were identified and
tabulated against the current construction schedule of the PNPP-1.
An inspection program for 1981 was drafted to incorporate these
procedures. This program will be reviewed and improved as the
construction schedule progresses.

In-house procedures to be implemented during pre-inspection
esnd post-Inspection activities by the inspectors are continuously
being developed and reviewed. These procedures include inspection
planning, report writing, report evaluation, checklist, preparation
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and conduct of audit/inspection interface.

B.3 Standards Development

The development of a set of nuclear regulatory guides and nuclear
standards is also an important activity of the DNRS. Guides and
Standards developed by foreign governments and international organiza-
tions are continuously being evaluated for applicability to local con-
ditions.

B.3.1 PAEC Nuclear Regulatory Guides
(D.G. Domondon, J.O.L. Amparo, V.J. Marcelo, L.S. Gesalta and
V.V. Nacario)

The US Nuclear Regulatory Guides were continuously reviewed
and evaluated for applicability to the PNPP-1 project. In con-
nection with the Three Mile-2 Power Plant Accident recommendations,
thirty five (35) additional Division I (Power Reactor) Regulatory
Guides were reviewed. On the other hand, a total of forty nine (49)
Regulatory Guides were reviewed In the other Divisions (Division 2
to 10).

B.3.2 Philippine Nuclear Standard Development
(D.B. Domondon, J.O.L. Amparo, A. Alamares, R. Rejas-Daroy)

Four Sections (I, III9 V, XI) of the ASHE Boiler and Pressure
Vessel Code (1974 Edition) were reviewed to determine applicability
in the PNPP-1 project. The PSAR and the SRP were referenced to
identify the other standards (IEEE, ANSI, ACI, ASTM) which were
addressed to be Implemented in the PNPP-1 project.

The PAEC Regulations (R.A. 5207) was reviewed against USNRC
10CFR50 to determine completeness^and adequacy of PAEC regulations
being enforced in the nuclear power project. As a result, three
draft regulations were initially^prepared for publication in the
Official Gazette. These include, a) a section to address standards
to be used in procurement of pressure vessel, pipes, pumps and valves
and preservicefinservice inspection requirements; b) fracture tough-
ness requirements for RCPB components and requirements for the control
of combustible gas in reactor containment.

Also, a total of seven (7J specific administrative procedures
and seven (7) documentation procedures were drafted. These pro-
cedures will be used by the DNRS staff in the implementation of task
assignments in the respective divisions in accordance with approved
functional responsibilities.
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B.4 Nuclear Safeguards

The DNRS also formulates rules and regulations for safeguarding
atomic energy facilities which includes the protection, control and
accounting of special nuclear materials.

B.4.1 Nuclear Power Plant Physical Protection
(C.A. Aleta, \.G. Refre, P.I. Rodriguez, S.P. Silva, J.N. Calaycay)

The Material Balance Areas (MBA) and Inventory Control Areas
(ICA) for the PNPP-1 have been identified.

The Subsidiary Agreement signed between PAEC and IAEA,
Inforces since 16 October 1974, was found to be sufficient for
the requirement of the International Atomic Energy Agency (IAEA)
regarding the PNPP-1. A facility attachment of this subsidiary
agreement however is needed. A copy of the IAEA questionnaire
was given to the NPC with regards to the facility attachment.

A preliminary draft of the proposed Rules and Regulations for
the Physical Protection of Plants and Materials was prepared
based on 10 CFR Part 73 (Revision 1 January 1979) and on "The Phy-
sical Protection of Nuclear Materiallf, INFCIRC/225 (corrected),
IAEA. Sections from these references had been evaluated and found
to suit the needs of the Philippines regarding the physical security
of the PNPP-1. The draft of these rules ha.ve been circulated to
the different departments of the PAEC for comments and suggestions.
The final draft of the formulated rules and regulations is planned
to be completed in early 1981.

B.4.2 Special Nuclear Materials Accounting and Control
(A.G. Refre, P.I. Rodriguez, S.P. Silva, J.N. Calaycay)

Related IAEA documents, publications and other materials have
been noted and considered. A standard format on the State's
Systems of Accounting and Control (SSAC) of Nuclear Materials with
reference to the Philippine situation is still under consideration.
Formulation of Rules and Regulations for the domestic licensing of
special nuclear materials based on 10CFR Part 70 is planned to be
completed in calendar year 1981.

B.5 Materials Licensing and Inspection
(C.A. Tejada, A.O. Mateo, A.G. Refre, V.V. Nacario, A.H. Afable and
A.M. San Pedro)

A total of one hundred thirty-seven (137) licenses were issued
during the calendar year 1980. This includes one hundred eleven (111)
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renewals, thirteen (13) amendments, four (4) provisional permits and
nine (9) new licenses. Six hundred forty-six (646) certificates of
release/transport were also issued.

Routine inspection of the nuclear facilities of licensees were
also conducted. A number of violations of PAEC regulations were
noted. These were categorized into the following: thirty (30) for
being delinquents in the renewal of their licenses, two (2) for non-
security of certificates of release, forty (40) for the non-use of
personnel monitoring devices and forty-nine (49) for lack of area
monitoring devices. '

Three significant abnormal events were recorded during the year.
One involved the malfunctioning of a Co-60 teletheraphy unit resulting
in the overexposure of the technicians who were unaware of a radiation
leak from the machine. The radiation exposure of the individuals
involved could not be established due to the non-use of personnel
monitoring devices.

Another incident involved the burninq down of the Warehouse where
a Cs-137 containing level gauge was stored. This resulted 1n the con-
tamination of the whole area and thus necessitating the decontamination
of the area.

The third incident involved the release from the Bureau of Customs
and the storing of an imported Kr-85 (Transport Category III) radio-
active source without proper authorization and certificate of release
from the Commission. This resulted 1n the radiation exposure to around
twenty personnel at the stockroom.
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Ill
SUPPORTIVE TECHNOLOGY

The PAEC continued to undertake supportive programs such as technical
extension services; manpower training and development; nuclear information
and public acceptance; nuclear planning, programming and management of nuc-
lear activities; nuclear legislation and other special projects.

For 1980, the Commission continued to extend technical services to bus-
iness and industry, medical Institutions and research organizations that con-
tinue to use the various applications of atomic energy. These include radio-
isotopes, nuclear instruments, special analytical services, industrial plant
consultation and services; irradiation and research facilities, including the
Philippine Research Reactor-1 (PRR-1).

The PAEC also continued to provide a ready pool of trained manpower in
support of the nuclear power program and other nuclear activities 1n the
country by overseeing overseas training programs and conducting local train-
ing courses. A number Filipinos were sent abroad on fellowships under the
sponsorship of the International agendes.

Nuclear Information and public acceptance remains as continuing import-
ant activities of the Commission as part of the objective of promoting the
peaceful uses of atomic energy. The year saw the start of a study on the
assessment of public attitudes towards technological risks.

Other activities and special studies were continued on the national
waste management center and environmental impact assessment of the PNPP-1.
These projects were conducted In cooperation with other agencies of the
government.
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A. TECHNICAL EXTENSION SERVICES
A.3 RADIOISOTOPE PRODUCTION AND DEVELOPMENT

A.3.1 Facility Improvement and Scaling up of Radioisotope Production
Capacity
(E.M. de Jesus, N.G. Angcos, R.P. Villadolid)

To meet the increasing demand for radioisotopes, equipping
of and scaling up of radioisotope production facility and capa-
city was undertaken.

a. Equipping of ISD RI Modular Laboratory

The Irradiation Services Division, Radioisotope Modular
Laboratory was constructed late 1n 1969. Equipping of the labo-
ratory was started in 1971 with the installation of fumehoods
and powerhouse. By 1975, hot cells with lead shielding.lead
glass windows in front and perspex housing at the rear were ins-
talled. From July to September 1976, the production set-ups
were installed in the hot cells. The hot cells were leak-tested
and perfected. Modification of the conveyor system and decanning
facility were earnestly pursued by the last quarter of 1976.
Fumehoods and the blower housing required extensive replacement
to comply with technical specifications. Improvement activities
are continuing for the modular laboratory.

i
b. Scaling-up of 1-131 Production

Prior to the importation of 1-131, the wet distillation of
1-131 from telluric acid yielded products in the range of 50-60
mCi per weekly batch. The capacity was limited by the size of
the reaction flask. It was calculated that switching to the
dry distillationof 1-131 from tellurium dioxide (reactor power/
megawatt) would yield products up to 500 mCi per weekly batch.

The dry runs were successfully conducted and by 1977 two
low-level hot runs were made. There was power failure during the
second hot run of 5 gms TcO« containing 15 mCi of recoverable 1-131.
The monitor registered more than 5,000 cpsn. Test production was
stopped pending the installation of an emergency generator and
other safety devices. Due to the dealy in the installation of
safety devices and the shutdown of the reactor, the project was
deferred.

A.3.2 Preparation of Technetium-99m and Labelled Compounds
(E.G. Cabalfin, Ma C.P. Lugtu and R.P. Villadolid)

The short half-life (6 hours) and low gamma energy (140 KeV)
of Tc-99m makes it one of the most widely used radionuclides in
medicine. It is used in its pertechnetate form for thyroid,
placenta and brain scanning. For other applications, however,



Tc-99m should be in some other chemical form. It has been found
that sulfur colloid when labelled with Tc-99m can be used to
visualize the liver, spleen or lungs depending on the particle
size of the colloid.

The objective of this project iSgtD develop procedures for
the preparation of a reagent kitg$or ^"c-sulfur colloid for
liver scanning. With this kit, Tc-sulfur colloid can be con-
veniently prepared at the place of ase.

The sulfur colloid kit consists of 4 reagents, each contained
in a penicillin vial.

- Vial A - 1 ml of Na2S203 (8 mg/ml)
- Vial B - 2 ml gelatin (3 mg/ml}
- Vial C - 1 ml HC1 (0.24N)
- Vial D - 1 ml phosphate (144 mg Na2HP04> 7 H2O/ml}

These reagents will then be reacted together with Tc-99m
pertechnetate to produce Tc-99m sulfur colloid. All are sterilized
after dispensing into vials, except the thiosulfate which is passed
through mi H i pore filter.

Several batches of the reagent kit were prepared, analyzed and
tested. Results showed that dispensed solutions contained the re-
quired amount (within 15%) and that the dispensed volumes were with-
in required limits.

A.4 QUALITY CONTROL AND NDT

A.4.1 Quick Quality Control Methods for Radiopharmaceuticals
(A.D. Eugênio, N.J. Nodora, A.S. Perez)

Quality control gives a guarantee to users that products are
harmless when administered and an assurance that the therapeutic
effects will give rise to undesirable reactions; the diagnostic
indications will not be impaired by errors attributed to poor
quality of the product. The objectives of the project are:

- To develop simple and efficient methods of sterility
and apyrogenicity testing so that observations could
be made on the product 24 hours before use.

- To systematize analytical, chemical and biological con-
trols on radioactive products on routine radioisotope
production.

" - To develop and standardize radiochemical control methods
employing such techniques as thin layer chromatography
(TLC), paper chromatography and electropboresis.
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Quality control tests were done on 1-131 HSA, Tc-99m,
CrPO. colloid, 1-131 Rose Bengal and other routinely produced
radioisotopes, studies on paper electrophoresis using veronal
buffer as solvent and mixture for "\% Kl and 1% Kl 0, as carrier
were carried out.

Several trials were made to determine the radiochemical
purity of imported 1-131 by paper electrophoresis using differ-
ent which includes:

- Veronal buffer pH 8.6, with 3 MM Whatman paper
- Phosphate buffer, pH 8.1, with Whatman #1 paper
- Borate buffer, pH 9.1, with 3 MM Whatman paper

Borate buffer was selected because of its sharper separation
of iodide and iodate. It was also less expensive.

All shipments of Imported 1-131 are now tested for radio-
chemical purity by paper electrophoresis using borate buffer at
pH 9.1 . Results showed that the radiochemical purity of Imported
1-131 is 99%. Aliquots of imported 1-131 were sent to FDA for
toxicity tests. All passed the test.

Several trials using thin layer chromatography for testing
the radiochemical purity of 1-131 Rose Bengal and inactive-Rose
Bengal were made.

Several trials were made to determine the radiochemical purity
of imported P-32 and P-32 (as superphosphate) by paper chromato-
graphy.

Quality control tests were done for the reagents to be used
in Tc-99m sulfur colloid kits such as identification tests for
bulk solution, dispensed solution; presence of particulate matter;
volume and sterility tests for dispensed solution. All reagents
tested for the kits passed the different tests employed for bulk
and dispensed solutions.

A.5 RADIOISOTOPE SOURCES AND METHODS DEVELOPMENT
(A.D. Eugênio, E.M. de Jesus, N.J. Nodora and R.P. Villadolid)

Researches relevant to the Nuclear Power Program need radio-
isotopes/radioactive materials in different forms for different
uses. Due to the nature of their use and forms, these radioactive
materials do not fall under routine production. Their preparation
is time consuming or if these are not available locally, they have
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to be imported.

For 1980, seven (7) PAE£ orders were filled and importation
of four (4) standard sources~were finalized.

A.6 ANALYTICAL SERVICES

A.6.1 Technical Service Analysis
(P.A. Kapauan, F. Verceluz)

Nuclear methods of analysis and complementary techniques
are utilized to provide Industry, Individuals and various Ins-
titutions technical service requiring chemical analysis. Among
the analytical techniques used are:

- Radiometric analysis by GM counting
- Neutron activation analysis
- Gas chromatography
- Differential pulsed anodic stripping voltametry
- Spectrophotometric techniques

For the year 1980, technical service analysis generated an
income of f165,840. The bulk of analysis performed is the deter-
mination of radioactivity and mercury 1n tuna requested by tuna
exporters. The remaining types of analysis involved trace analyses,
identification and characterization for quality control purpose,
environmental studies and/or research purposes.

Summary of the chemical analysis rendered is show in
table.
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SUMMARY OF TECHNICAL ANALYSES
Rendered in 1980*

1.

2.

3.

4.

5.

6.

7.

TYPES OF ANALYSIS :

Radioactivity in Tuna :

Mercury in Tuna

Cd, Pb & Hg in water

Mn in Spinal Fluid

Cu, Sb & Sn in Pb alloy

Gc of Ethyl Acetate

IR of Ethyl Acetate

ORGANIZATION SERVED :

Glory Fishing and General Merchandise, :
Mar Fishing Co. RJL Martinez Fishing :
Corp. Atlas Food Specialities Inc. :
Frabelle Fishing Corp. Orient Marine & :
Fishing Resources, Ricsan Development :
Corp. Loreniana Food Corp. Philippine
Pacific Fishing Corp., Inc. Dole Phil.
Eastgate Export Corp., Peninsula Fish-
ing Co., Inc., Bonnaventure Fishing :
Corp., Pecador Corp., Fortuna Maricul-
ture Corp.

Glory Fishing and General Merchandise
Mar Fishing Co., Inc. RJL Martinez

. Fashing Corp., Atlas Food Specialties,
: Frabelle Fishing Corp., Orient Marine
: and Fishing Resources, Rician Develop-
: ment Corp., Lorenzana Food Corp., Philip
: pine Pacific Fishing Co., Inc., Fortuna
: Mariculture Corp., Peninsula Fishing
: Corp.

: EBASCO, EDCOP

: UERMMC, Dept. of Neurology

: RAMCAR, Inc.

:' AHS/Phil. Inc.

: AHS/Phil. Inc.

NO.

f

OF SAMPLES/:
Analyses :

420 :

1,139

65

1

6

4

4

AMOUNT / CHARGED i

f 64,760 :

88,710

: 3,375

: 100(waived

: 330

: 400

: 200

PURPOSE

Export Requirement

Export Requirement

: Environmental studie1

| diagnosis

: Quality Control

: Quality Control

: Quality Control

*As of 15 December 1980
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8. H20 Analysis (pH, acidity, :
alkalinity, chloride, etc.) :

9. IR of Polystyrene samples :

10. As in antimonial/lead by :
NAA :

11. Pb & As in sodium tripoly- :
phosphate ;

12. IR of unlabelled reagent :

13. DDT 8 Nicotine in tobacco

14. Hg in Octopus

15. Cu in Pb alloy

16. As, Sb & Cu in Lead grids

17. IR of Methyl Ethyl Ketone

18. H-Hexane ft M-lleptane in
Coconut oil polysate

19. Gc of sopropyl alcohol

20. Radiometric analysis of wate

21. GC og Me-palmitate in
avocado oil

22. GC ft TLC of clove oil
essential oil

23. Extractable lead in PVC
pipes

Pure V'ater Products of the Philippines :

AHS/Phil. Inc.

Ramcar, Inc. :

Chem. Phil. Inc. :

NFD-PAEC

Compania General de Tabaccos

Lorenzana Food Export Corp.

Ramcar, Inc.

Ramcar, Inc.

' AHS/Phil., Inc.

Phil. Coconut Research and Development

: AHS/Phil., Inc.

r WR Grace (Phil.) Inc.

: DP c/o Mrs. Aparato

: Christian <\n'.ji

: Fil-Eslon, Lucky ltd. MoJdex Pdts.

TOTAL

ill

1 ;

2 :

1

*

1

6

3

4

3

1

; ?

: 11

; A

f ',"•> :

>A»

} 50 :

300 :

(waived) :

600 :

480 :

305

200

300

100

: 300

: 1,100

: .on.

: 3,200

f lbb.BWi

Qua l ity lontiu\

Quality Control

Quality Control

Quality Control

Identification

Export requirement

Export requirement

Quality Control

Quality Control

Quality Control

Research

Quality Control

Company check

: Research

: Research

: Quality Control
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A.6.2 Development of Analytical Techniques for Chemical Components
of PNPP-1 Effluents
(P.A. Kapauan, S. Cunanan, F. Verceluz)

In preparation for the operationof the PNPP-1 in 1985, ana-
lytical techniques are being developed for the analysis of che-
mical components of PNPP-1 effluents.

Literature searches were conducted during the first years
of the project.

For 1980, analytical methods for the concentration/extract-
ion and subsequent analysis of organochiorines in water, boron
concentration and hydrazine analysis were developed. Comparative
study of two analytical methods for boron was undertaken. These
were potentiometric titration and the spectrophotometric methods.

The spectrophotometric methods using carmine dye for boron
analysis was subjected to several tests. A spectrophotometric
method using p-dimethyl amino benzaldehyde was also tested for
hydrazine. Experiments on the Instrumental Neutron Activation
Analysis of polychlorinated biphenyls aroclor 1254 using Ge-Li
detector were performed. Experiment on the standardization of
hydrazine was also done.

A study on the reproducibility of the Hatcher and Wilcox
method for determining boron carmine was started.

A.6.3 Neutron Activation Analysis of Hair in Relation to Geographical
Location and Extent of Industrialization
(P.A. Kapauan, F.P. Verceluz, I.L.Bentran, and C.C. Cruz)

With the acceleration of the rate of industrialization of
the country, efforts to monitor the environment for chemical
pollutants must also be intensified.

An important component of the environmental monitoring system
is the biological monitoring of man himself, the final target of
toxic chemicals. The tissue chosen by the Global Environmental
Monitoring System (GEMS) to monitor man is human hair which has
the advantage of concentrating toxic trace elements and which can
be sampled without injury to man. This study is involved with
the determination of these trace elements in Filipino hair with
the objectives of obtaining baseline data and pinpointing any
problem areas.
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Hair samples, 1-2 inches length, were prepared prior to
analysis. The preparation included washing with equal volumes
of acetone, water (three times) and ending with acetone; air-
drying at room temperature; and packing in polyethylene bags.

Neutron Activation Analysis:

Chlorine and Manganese were determined through short irra-
diation (5 min) with a neutron flux of 1 x 10 n/cm /sec.
Standard solutions of Mn and Cl were irradiated simultaneously,.
with hair samples. Irradiated samples and standard solutions
were allowed to cool for 3-5 min before, counting.

Gold, Bromine and Zinc were deternrinedby irradiating the
hair samples and standards for 3 days, 6 hours/day at the same
flux. The irradiated samples and standards were allowed to cool
for 2 days before counting for Br-82 and Au-198 and for one week
before counting for Zn-65.

Digestion procedure for mercury analysis adopted the modified
Uthe and Armstrong procedure (Uthe and Armstrong, J. of Fisheries
Research Board of Canada, 27 805 (1970) and Diety method (Diety,
Sell and Bristol, 5 AOAC, 56 (2), 378 (1973).

Mercury compounds were reduced to elemental, mercury in a cold
vapor Atomic Absorption Spectrophotometer. The reducing solution
used had the following composition - 5% SnCl9 . 2H9 , 3% NH9OH.
UC1, 3% NaCl, and 10% cone. H2S04-

 á c c

A total of 25 samples were analyzed for mercury and 10 sam-
ples for cadmium and lead. An IAEA inter-comparison hair sample
was also analyzed for mercury. Due to constraints, placed by the
use of the GeLi multichannel analyzer, the month long power fail-
ure and the non-operation of the nuclear reactor PRR-1, only 2
samples were analyzed by neutron activation.

A.7 NUCLEAR INDUSTRIAL APPLICATIONS

A.7.1 Isotope Techniques Development
(L.G. Lumba, D. Domondon)

The activities undertaken during this period were geared
towards providing technical assistance to service groups and fab-
ricating or setting up models to demonstrate the practical uses
of nuclear techniques in industry:

- Well interaction studies. To investigate the possible
communication of adjacent wells, 350 mCi of 1-131 was
injected at a depth of 1,000 on in a producing well and



the radioactivity measured in adjacent wells. The details
and result of the study were given in a report transmitted
to PNOC and in a technical paper entitled "Radiotracer
Techniques for Geothermal Power Development", (Lumba,L.
and Doraondom, D.)

Setting up of a nuclear level gage. A gaging system
which controls the level of a fluid in an 18-in-diameter
vessel at a predetermined point was installed to demons-
trate this particular use of isotope in process control.
The system is composed of a 7 mCi Cs-137 collimated source,
an Nal (Tl) detector, ratemeter, relay switch mechanism
and a pump.

Laying of Underground piping system. This will be used to
demonstrate and standardize techniques in leak tracing and
flourate measurements using radioactive tracers.

Inactive Tracing. Studies on inactive tracers and NAA
were started with an investigation on pre-irrad1ation
concentration techniques. Not much progress was made
because of reactor shutdown.

ç.7.2 Techno-industrial Services

Eight (8) field tests and 18 ocular surveys were conducted
for 1980. These technical extended to industry earned PAEC about
PI0,000 in revenue.

• BULK IRRADIATION DEMONSTRATION

'.8.1 Gamma Irradiation for the Extended Commercial Storage of
Agricultural Products
(C.C. Singson, C.L. Carmona and Z.M. de Guzman)

To demonstrate the potential applications of radiation on
agricultural crops, a joint research project between PAEC and FT!
was initiated in 1976. The specific objectives of the project
are:

- To determine the storage life of irradiated garlic
stored at 1-3°C with fi5-7S% RH;

- To compare storage life irradiated garlic stored at
low temperature against on non-irradiated control at
ambient condition;



- To determine the loss in weight of garlic during trans-
port from source.

The commercial storage of the garlic was followed closely by
the Food Research and Processing Department of the FTI, Storage
defects, i.e., loss in weight, dry rot, weevil, black molds,
shrivelling, and softening as well as any damage on the garlic
due to irradiation.

The gamma irradiation,, dosimetry and chemical analysis of
moisture and total and reducing sugars on the control and irra-
diated garlic were done by ÍAEC. Sugar analysis was done using
the Lane and Eynon Method.

Results in the chemical analysis are summarized in Table I.

Garlic,

a. %
b. %

c. %

Garlic,

a. %

b. %

c. %

control

total sugar

reducing sugar

moisture

irradiated :

total sugar ;

reducing sugar:

moisture ;

! No. of

: 0

8.39

4.2
n.a.

10.69

4.64

n.a.

months

: 10

3

72

. 12.

3.

74

analyzed after

2

.10

.13

34

52

: 4

; 10.76

: 1.42

. 70.8

12.64

2.95

69

Irradiation

: 6

; 12.76

: 0.82

: 68

16.25

1.46

68

n.a. - not analyzed

Results in storage defects are shown in Table II

Loss in weight
Good
Marketable
Dry rot
Weevi1
Black molds
Shrivelled
Softening

: 2

: Irr*

• 4.6
92.0
94.3
3.2
0.3
0.2
C
C

months

; Con**

5.2
86.1
92.0
6.9
3.6
0.2
0
0

: 4

• Irr*

. 10.9
79.0
83.6
10.6
0.6
0.3
0
8.0

months

; Con**

12.8
68.8
82.4
14.0
11.8 :
o.6 :
o :: 8.4 i

6 months

. Irr*

14.3
63.7
79.1
14.7
1.1
0.4
0.2
9.3

1 Con**

; 17.5
58.6
74.1
22.1
21. i

c.e
c.ce
10.£

* Irradiated ** Control



Irradiation of garlic and its storage at low temperature and
humidity (2-5°C and 70-75% RH) at the FTI's control refrigerated
warehouse indicated the following:

- Irradiation can technically solve the low temperature
sprouting of garlic during storage;

- Irradiation can also increase the post storage life of
garlic at ambient conditions after withdrawal from cold
storage;

- Irradiation produces no damaging effects on the internal
quality or pungency of the cloves.

A.8.2 Radiation Sterilization of Medical Products
(C.C. Singson, C L . Carmona and Z.M. de Guzman)

As part of the preparatory activities for the establishment
of a radiation sterilization facility, a study was undertaken to
determine the feasibility of using gamma radiation to sterilize
some of our locally manufactured medical products such as dispos-
able plastic tubes, absorbent cotton, antibiotics and other pharma-
ceutical s. "

The project objectives are:

- To conduct physico-chemical tests on the irradiated
items as per pharmacopoeia! requirements-

- To conduct toxicity and clinical tests on Irradiated
extractsbr infusions of the Irradiated items.

- To determine the microbiological contamination of the
medical products before and after irradiation. «

- To determine the radiosensitivity of isolated microorganisms
from the medical products.

- To determine the effective minimum dose for each product.

The activities in 1980 were continued from those in 1979.
Plastic tubes and absorbent cotton were analyzed for microbiological
test, i.e. pre-sterilization and sterility tests. Sub-sterilizing
dose tests were also conducted on some plastic tubes. The physico-
chemical tests conducted for plastic tubes includes determining the
changes in physical appearance, buffering capacity, non-volatile
residue, residue on ignition, heavy metals, oxidizable matter,
pH and extinction. The tests conducted for absorbent cotton were
absorbency, acidity, effect heat, oxidizing substance, water solu-
ble extractives, color, pH and extinction.
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Antibiotic assay by the cylinder plate method were conducted
on 6 brands of opthalmic ointment samples irradiated at 2.5 mrads.
The antibiotics were penicillin-G (1 brand) oxytetracycline (2
brands) chlortetracycline (1 brand) and Neomycin sulfate (2 brands).

Four batches of scalp vein sets, 7 batches of feeding tubes
and 2 batches of vacosets were used for presterilization count
and sterility tests. The results showed that the scalp yein sets
had an average golony of 6 x 1 0 ; feeding tubes 3.6 x 10 and
vacosets 3 x 10 . The sterility tests conducted on the above
samples showed that a dose of 2.5 mRads was sufficient to sterilize
the sets.

Systemic ingestion tests showed no sign of toxicity when NaCl
extracts of the irradiated samples were injected within 24, 48
and 72 hours. The radiosensitivity of the small vein sets and
feeding tubes showed zero growth from 1.0 mRad to 2.5 m rads.

Irradiated plastic tubes and cotton samples did not differ
much with the unirradiated lots in the tests conducted. All the
physico-chemical tests applied showed the irradiated plastic and cot-
ton were either within the acceptable limits or giving negative
results. This implies the technical feasibility of radiation ste-
rilization. Results also showed that the properties of the samples
were not affected by exposure to different doses. However, the
ultraviolet spectra of the irradiated plastic and cotton extracts
showed that the amount of absorbing species produced increased
with the dose absorbed by the material. The peaks were 270-280
for plastic samples and 278 for cotton samples.

Test of potency by antibiotic cylinder plate assay was done
on the unirradiated and irradiated (2.5 Mrad) samples. The expe-
rimental parameters for each ointment antibiotic are those sug-
gested in the Code of Federal Regulations for Food and Drug No. 21.
The results showed that sterilization of opthalmic ointments by
irradiation did not produce significant effect on potency, except
for penicillin-G Na. More tests will be conducted in the future
to confirm the results.

The red perspex 4034J dosimeters were calibrated using Fricke
solution as standard. This is used to check the dose during the
routine irradiation of boxes of plastic tubes (small vein set and
feeding tubes).

- 87 -



B. NUCLEAR MANPOWER DEVELOPMENT
(ILUMINADO G, VALENCIA., PROGRAM DIRECTOR)

The development of local expertise in the nuclear field is one
of the main concerns of the Commission. Furthermore, the task of assuring
adequate • manpower to man the nuclear power program falls also under the
responsibility of the Commission. These tasks are carried out through
PAEC's rigid local and overseas training program.

B.I LOCAL TRAINING AND SEMINARS

The local training program of the Commission gives training cour-
ses and on-the-job training for both professionals (i.e. doctors, engi-
neers, scientists, nurses, teachers) and technicians. This is aimed at
developing local expertise in the nuclear field, augment foreign train-
ing and carry out, support the peaceful uses of atomic energy. A total
of sixteen (lt>) training courses were conducted and completed for 1980.

B.2 FOREIGN FELLOWSHIP AND TRAINING

B.2.1 Overseas Training Program

A total of forty-six (46) scientists, engineers, medical
doctors left for conference, training and observation trips abroad
under the sponsorship of the IAEA, Colombo Plan, UNDP, etc. Of
these fellows, fifteen (15) left for on-the-job training; seven-
teen (17) for short term training course; two (2) for the long-
term training course; eight (8) for conferences, three, (3) for
seminar/symposium and one (1) for specialized training'.

Of the total departures, sixteen (16) were from outside
agencies, and thirty (30) were from PAEC. Five (5) fellows were
granted extern ion. of which two (2) were on assistantshipgrants
from their respective universities.

The Commission was able to obtain thirty five (35) fellow-
ships from the IAEA, Colombo Plan and the UNDP.

Under the 1980 IAEA Regular Programme of Technical Assistance,
seventeen (17) nominees were submitted to the Agency for consi-
deration. Four (4) were attached to projects, eleven (11) for
regular programme and two (2) for scientific visits. A total of
fourteen (14) nominees for tne 1981 IAEA Regular Programme of
Technical Assistance were awarded by the Agency.
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B.2.2 Foreign Technical Assistance

The Commission received foreign technical assistance from
the IAEA in the form of expert services, commodities and re-
search grants.

1.
2.

3.

I.

1
5.!

Foreign Technical Assistance

Expert Services
Commodity Assistance
Research Contracts

a) in progress
b) completed

Research Contracts
a) requested
b) approved

IAEA Seminar

Number

7
$491,103

4 contracts
5 contracts

9 projects
5 projects

The 1980 IAEA Seminar on "Maintenance of Nuclear
Instruments for countries in the S.E. Asia Region"
was held from 27-31 October, 1980 at the Center for Non-
Conventional Energy Development, DiUman, Quezon City
with 27 participants from different Asian Countries.

C, NUCLEAR INFORMATION AND PUBLIC ACCEPTANCE
(REMÉDIOS A , SAVELLANO, PROGRAM DIRECTOR)

The role of information in shaping favorable public opinion
toward modern technologies is crucial. The public assesses risk-
benefit values on the basis of information ava.ilable to them. Such
modern and controversial technology, such as nuclear energy thus needs
added impetus in the information drive for public acceptance. PAEC
strategies to enhance public acceptance include publication of tech-
nical, semi-technical and popular literature, saturation of the differ-
ent publics with these materials, audio-visual presentations, forging
linkages with the media and conducting an outreach and visitors program.

C.I NUCLEAR RISKS AND PUBLIC ACCEPTANCE

C.I.I Attitude/Opinion Surveys, Analysis and Cross Cultural Studies
(R.A. Savellano, T.V. Leonin, Jr., C.A. Bulaon, and G.C. de Leonj

As part of its public acceptance program, the PAEC actively
participated in a Nuclear Risk Assessment and Social Response
Research jointly sponsored by the International Atomic Energy
Agency (IAEA) and the International Institute for Applied System
Analysis (IIASA). The controversy regarding the construction
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of the first Philippine Nuclear Power Plant (PNPP-1) added sig-
nificance and interest to the PAEC's participation in this joint
undertaking. Having tested the validity of the research metho-
dology established by the joint project in a pilot study conducted
in late 1979 on 37 PAEC employees, arrangements were made with
the Institute of Mass Communication of the University of the
Philippines, the Ministry of Local Government and Community Develop-
ment and with the Ministry of Education and Culture for the admi-
nistration of the attitude survey questionnaire to university
students, barangay leaders and science teachers respectively.

For the year 1980, the PAEC Risk Assessment project also
accomplished the following:

- Data preparation and computer processing of questionnaire
response data of:

174 - university students
170 - science teachers
192 - barangay leaders

- analysis and interpretation of results

- the PAEC Management Service Chief conferred with the
project team at IAEA in Vienna, Austria, as Philippine
Chief Scientific Investigator of the project

- On-the-job training of one of the researchers on public
attitude measurement techniques and methodology under
the Project Team at IAEA on Vienna, Austria.

- Report on the results of the pilot study in the form of
an internal paper of the Commission entitled Philippine
Survey of Public Attitudes Towards Alternative Energy
Systems (Pilot Study) by R.A. Savellano, et. al. (1980)

Preliminary results of the three attitude surveys indicate
a slight unfavcrableness of university students sample towards
the use of nuclear energy and the general favorableness of both
the barangay leaders and science teachers samples.

C.I.2 Comparative Studies on Nuclear Risks and Benefits with Alternative
Energy Systems
(T.V. Leonin, Jr., C.A. Bulaon, G.C. de Leon and G.S. Puga)

Hand in hand with the, Attitude/Opinion Surveys, Analysis,
and Cross Cultural Studies, public attitude towards four other
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alternative energy sources were analyzed. These energy systems
are oil, solar, hydroelectric and geothermal.
Results show that the sample group favors solar, geothermal, hydro-
electric, oil and nuclear power in that order.

Compilation of data and studies concerning comparative stu-
dies of the risks and benefits of nuclear power with the other
mentioned energy systems were continued.

C 2 NUCLEAR ENERGY AND PUBLIC ACCEPTANCE

C.2.1 Monitoring and Analysis of Issues Related to Nuclear Power
(F. Magdaluyo, G.S. Caccam, R.R. Leonin, T. Artificio, M. Annendez)

The Nuclear Information Division documents and analyses news
articles related to nuclear energy development here and abroad
especially on nuclear power. For further training on documenta-
tion and information services one NID staff member attended the
Second Post-Graduate Training Course for Science Information Spe-
cialists in Southeast Asia from July 1979 to April, 1980 at the
University of the Philippines.

Accomplished during the period under review were:

1. prepared a nuclear catalogue containing
articles dated from 1970-1979.

2. devised codes for the classification of nuclear
articles

3. abstracted and classified a total of 537 pro-nuclear
power articles and 97 anti-nuclear articles

4. documented 647 nuclear/science/energy news items from
newspapers, magazines and journals of both local and
foreign origin.

C.2.2 Nuclear Science Promotion Outreach Program
(C.A. Bulaon, G.C. de Leon, R.R. Leonin, R.H. Pecho)

This year, PAEC participated in the science fair of Isabela
State University in Echague, Isabela. The participation was in
the form of films loaned and information brochures given in add-
ition to the distribution of samples of PAEC PARC 2 rice variety.
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For the visitors program, a total of 283 groups mostly com-
posed of students and teachers numbering 22,758 came to PAEC for
an educational tour. They were given film showings.a tour around
PAEC facilities and upon request, given lectures by scientists on
specific topics.

C.2.3 Headquarters Public Information
(F. Magdaluyo, C. Anzaldo, G. Caccam, J.A. Fineza, T. Artificio
and M. Armendez)

The Nuclear Information Division continued to publish and
reproduce various information materials and brochures for its
Headquarters Public Information program. For the year 1980,
the following publications were produced: seven issues of the
Philippine Atomic Bulletin; nine issues of the PAEC Newsletter,
four new PAEC Information Brochures and eighty five issues of
the Nuclear Monitor. The 1980 edition of the Atomedia Philippines
has been prepared and will be off the press in early 1981.

These publications were distributed to students, science
educators, scientists, planners, and the general public. The
following number of materials were desseminated:

PAEC Information brochure 35,050 copies
Philippine Atomic Bulletin 8,000
PAEC Komiks 20,812
PAEC Newsletter 4,000
Nuclear Monitor 8,500
Atomedia Philippine 200

Audio-visual materials were also produced in the form of
slides, photos and artworks for use in PAEC publications and
exhibits and other purposes. Produced during the period:

Artwork for covers of brochures,
programs and publications 106

Exhibit materials 30
Transparencies, layout 135
Photographs and slides 1,305

Two popular articles in Pilipino: one on nuclear power and
the other on food and agriculture were published in a magazine
with nationwide circulation.
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The PAEC also maintained linkages with the mass media by
conducting press conferences, seminars, radio and television
interviews and issuing press releases. Some of the accomplish-
ments during the period were: publication of fourteen press
releases; holding of a press conference during the opening of
the 1980 Atomic Energy Week, conducting of the Seminar on Nuclear
Power for Mass Media; radio and television announcements and
coverage of the 1980 Atomic Energy Week; airing of four taped
radio interviews with PAEC Officials; and five television cover-
ages on the Peaceful Applications of Atomic Energy Aired over
Channel 7 on the program "Kapwa ko Mahal ko".

D. PROGRAM MANAGEMENT
(REMÉDIOS A, SAVELLANO, PROGRAM DIRECTOR)

D.I Management Information Systems

A vital contribution that management can provide is the estab-
lishment of an operating system that can ensure adequate and timely
information for facilitating research and development activities.
Two major activities are being undertaken to meet this objective -
a data and statistics system (data bank) and the establishment of
a formal structure for a management information system (PAEC MIS).
As in previous years the bulk of activities had been on the data
bank aspect. However, for 1980, initial steps were undertaken for
the conceptualization of the PAEC ManagementInformation System.

D.I.I PAEC Management Information System (PAEC MIS)
(R.A. Ramirez)

A case study report concerning a conceptualization of the
current PAEC management information system was submitted by a
team of National Computer Center students for possible adaptation.
Analysis revealed certain flaws and inaccuracies. However, some
aspects of the report particularly on the document coding system
was adequate and would be adapted with minor modifications.

Literature sources were compiled and reviewed. A compre-
hensive review of Wynore's system engineering methodology for
system analysis and design indicated a possible means for systems
definition and standardization of the literature format for
PAEC's current information system.

D.I.2 Data Bank (Data and Statistics)
(T.V. Leonin, Jr., A.D. Doloiras, Ma. F.E. Erilla)

Routine compilation of data of different PAEC service func-
tions were continued. Monthly reports of operations from each of
the PAEC service groups were compiled and summarized every quarter
and submitted to the Budget and Finance Division.



Data on importations of radioisotopes and PAEC radioisotope
production were compiled covering the period from January 1978 to
October 1980. The data will be used in the periodic assessment
of radioisotope utilization and needs of the various users in
the Philippines.

Other data were compiled and tabulated upon request from other
government and private offices. Among these were the Survey on
Research and Development Equipment and Personnel conducted by the
National Science Development Board, Survey on Engineering Research
Projects by the National Engineering Center of the University of the
Philippines, "Inventory of Energy Information Sources" by the Philip-
pine Women's University and the Survey on "Energy and Economic Data"
requested by the International Atomic Energy Agency.

A survey was also conducted on the manpower utilization of PAEC
research projects. Data from the survey were tabulated and analyzed
for use in the evaluation and monitoring of all PAEC projects.

D.2 Nuclear Planning and Programming

Planning is a vital in all phases of research and development
activities. Priority research areas in consonance with national
development goals have to be identified and working plans for
their execution have to be prepared in the light of available
resources.

D.2.1 PAEC Development Plan, 1980-2000
(V.F. Medina, R.A. Ramirez, T.V. Leonin, Jr., E.G. Geronimo,
R.P. Jacinto)

At the start of th ^car, the draft of the PAEC Development
Plan, 1980-2000 which built on the National 'Atomic Energy Plan,
1977-2000, was prepared. The Plan defines the long term and
operational targets and thrusts of the PAEC. mapped out from a
development perspective along its perceived role in the imple-
mentation of the National Development Plan.

D.2.2 Project Evaluation and Monitoring
(V.F. Medina, R.A. Ramirez, T.V. Leonin, Jr., E.G. Geronimo,
R.P. Jacinto, Ma. F.E. Erilla, and A.D. Doloiras)

As a tool of effective planning and programming, periodic
project evaluation and review was conducted. For the year under
review focus was on the Atomic Research Center (ARC). Forty-
eight (48) projects under the ARC on the programs Food and Agri-
culture, Public Health and Nutrition, Environment, Supportive
Basic Research and Nuclear Power were reviewed from August 12
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to September 10. A panel of consultants gave their comments, sug-
gestions and recommendations on the projects which shall be made
a basis for decision-making.

Result» of the evaluation were used by the Scientific Advi-
sory Committee which was directed to audit all.current and prc-
posed R & D projects.

Projects under the Grants-in-Aid program of the Commiss-: n
were also reviewed from October 20 to 24. Sixteen (16) projects
were presented by the GIA proponents before a panel of consultants.

Aside from the Annual Research Review, projects of the Com-
mission were monitored quarterly and situationer reports on thess
projects were prepared.

D.4 ORGANIZATION AND METHODS

D.4.1 Organization, Methods, Procedures and Systems Improvement
Studies
(F.R. Discaya, W.L. Mendoza, E.B. Cortez)

The Organization and Methods Division provided Secretarial
and Technical Assistance to PAEC Management Audit and Improve-
ment Program (MAIP) Committee was provided:

- Submitted four (4) quarterly reports and Annual
Status Report of MAIP accomplishments to the Management
Office

- Prepared rules on the Poster/Slogan Contest and sent
letters of invitation to three (3) judges

- Coordinated meetings of MAIP Committee (six meetings
for 1980)

Other accomplishments for the period included the following:

- Finished the Manual of Procedures (MOP) and reproduced
sixty (60) copies for internal distribution

- Up-dated PAEC organization chart and reproduced five
hundred (500) copies.

- Drafted two (2) different organizational charts of the
proposed Philippine Nuclear Commission (1985-1999) ana
drafted narrative description/justification of PAEC
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transition to a Philippine Nuclear Commission

- Edited/drafted the Handbook for Secretarial and Clerical
Personnel for final printing.

As part of its function, the OMD performed the following:

- Assisted in the preparation of PAEC Budget Proposal
for 1981

- Write-up of justifications and prepared position descrip-
tions for eighty-two (82) proposed new positions.

- Participated in different PAEC Committees:

- Chaired the Cost Reduction Committee and
submitted reports on:

- one (1) report for gasoline, electricity
and water

- one (1J report for office supplies and
materials and maintenance of office equipment

- Acted as technical secretary to Committee for an SOP
Integrating Licensing and Radiation Protection Services
of the Commission and submitted preliminary report.

E.*' NUCLEAR LEGISLATION
(ATTY. GUMERSINDO R. MANIQUIS, PROGRAM DIRECTOR)

E.I Drafting of Legal Authorizations and Regulations for PAEC Issuances

E.I.1 Amendments to R.A. 5207
(G.R. Maniquis, J.G. Samonte, C.J. Pablo, N.B. Briones)

This project aims to draft amendments to RA 5207 constituting
PAEC as the national control agency relative to the Philippine
obligations under the non-proliferation treaty and the bilateral
agreement with Australia concerning the peaceful uses of nuclear
energy and to formulate proposed legislation amending PD 1206
delineating and clarifying the legal relation between the PAEC
and the Ministry of Energy relative to the licensing and regulatory
functions and powers of the PAEC.

A study on the provisions of R.A. 5207 show that the PAEC
under the said law is entrusted with enough legal authority to
prescribe physical security measures on nuclear materials and
facilities in compliance with the requirements of the Non-Pro!i-
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feration Treaty and the Philippine Bilateral Agreement with
Australia Concerning the Civil Uses of Atomic Energy.

The legal staff prepared the following draft amendments to
R.A. 5207:

1. Amendment to empower PAEC to propose civil monetary
penalties for violations of licensing rules and
regulations.

2. Section 42, expressing the amount of financial security
on third party liability in terms of Philippine currency
in an amount that will cover total damage in a postula-
ted nuclear incident.

3. Section 12, relative to the creation of Nuclear Safety
Board within the Commission.

E.1.2 Updating of Licensing Rules and Regulations
(G.R. Maniquis, R.C. Omandam, J.G. Samonte, C.J. Pablo, and
N.B. Briones)

This project aims to amend existing PAEC Regulations and
Rules of Procedure for the licensing of Atomic Energy Facilities
and to draft proposed rules and regulations for the licensing of
source materials, licensing of special fissionable materials,
physical protection and safeguards of atomic energy facilities
and materials and furnishing of financial security to cover lia-
bility to nuclear damage.

The legal staff has been continously compiling additional
and the latest reference materials needed for the drafting of
the said rules and regulations and also formu ted several rules/
administrative orders. Among which wereO) PAEC Administrative
Order No. 01, series of 1978, amending Section 21 of PAEC '.'Regu-
lation for the Licensing of Atomic Energy Facilities". The amend-
ment establishes a system of monitoring and reporting of signifi-
cant deficiencies in the design and construction of nuclear power
plants at any stage of the construction to ascertain the reliabi-
lity and integrity of such nuclear power plants. This order, for-
mulated in collaboration with the DNRS staff, was published through
official personal notice with NPC on 3 March 1978. (2) PAEC Admi-
nistrative Order No. 01-79 dated 1 February 1979, in the matter
of the amendment of the PAEC Regulations for the Licensing of
Atomic Energy Facilities to harmonize the same with the provisions
of PD 1151 (Philippine Environmental. Policy Decree and PD 1152
(Philippine Environment Code) on the treatment and consideration
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of the environmental impact of the construction and operation of
nuclear power plants and; (3) The proposed "Interim Regulations
on Safeguards and Physical Protection of Special Nuclear Materials"
in view of the impending importation/possession of NPC of special
nuclear materials for the PNPP-1.

The legal staff also drafted and finalized the order for the
Importation and Possession of Special Nuclear Materials and the
Permit to Import and Possess Special Nuclear Materials in favor
of the National Power Corporation for the PNPP-1. It had also
continued comparative studies of rules and regulations in countries
where there are operational nuclear power plants; prepared and
reviewed draft amendments to provisions of the Rules of Practice
for the licensing of Atomic Energy Facilities.

F. SPECIAL PROJECTS
(DR. ZOILO M, BARTOLOME, PROGRAM DIRECTOR)

F.I National Radwaste Management Center (NRMC)
F.I.I Regional Fuel Cycle Center Site Selection (RFCC)

(Z.M. Bartolome, A.V. Albano, E.N. Mejia, R.J. Palabrica, R.A.
Savellano, G.R. Maniquis, E.A. CaDalfin, other members of the
Committee from PAGASA, NPC, MLGCD)

In 1980, two trips were conducted by the RFCC Working Committee
at the proposed site in Paluan, Occidental Mindoro. The first trip
was scheduled last May 22-23, the purpose of which was to conduct

. an ocular inspection of the site and to answer the request by the
local Sangguniang Bayan regarding the approval of the proposed site.
Rough seas prevented the conduct of the scheduled ocular inspection.
The BCGS later started a preliminary field hydrographic (Paluan Bay)
survey and topographic (Paluan coastline) survey at the site. The
ocular inspection was completed by the second trip noting the gene-
ral physical features of the site and its environment.

F.2 Review and Audit of Environmental Program
(L.R. dela Paz, E.RB. Bautista, H.M. Castro, F.I.S. Medina, A.M.Marzan,
A.L.Alejandrino, A.dela Rosa, L.G. Lumba, E.E. Hernandez, V.F.O. Medina,
A.G.Lapade, R.A. Ramirez, G.F. Garcia, R.P. Jacinto, E.G. Geronimo,
R.P. VUladolid)

Mandated to protect the health and safety of the general public
froir atomic energy facilities, the effects tc the environment of the
operation of the PNPP-1 have to be taken into consideration.

For the year under review, inspection of the site and audit
of the work on the environmental aspects of the PNPP-1 were carried
out. Two audit visits to the site were conducted during the year -
one in February and another in August. Observations and recom-
mendations on the following aspects were raised: dispersive
characterisitcs of air and receiving waters, sampling of
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around PNPP-1, measurements of natural fluctuations in fish
fry population and the establishment of equipment limits of detect -
tion of radioactivity. Coordination with the Environmental Labo-
ratory at Bagac for satisfactory calibration of the efficiency o f
one of its radiation detection equipment was completed. Emphasis
was placed on quality assurance audit of radiation detection ins-
truments which are being used to establish baselines of radio-
activity around the site since these are essential for the safe
operation of the PNPP-1.

A lecture series on the Environmental Impacts of a Nuclear
Power Plant were conducted during the middle of the year. Experts
discussed on meteorology, oceanography, marine ecology and ground
water hydrology.

- 99 -



OTHER AREAS OF ACCOMPLISHMENT

- Technical Reports and Papers

- PAEC Grants-in-Aid

- PAEC Management Audit and Improvement Program

- International Cooperation and Participation

- PAEC Service Act iv i t ies

- Staff Support Services
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C O h ' U f E D TECHNICAL REPORTS, 1980

!^K Pesticide Content of Human Abdominal Fat of Filipinos
(E. RB. Bautista, Z.S. Simbul-Nuguid)

2. Rad1osens1t1v1ty of Different Immature Stages and Ages of
Oriental Fruitfly, Dacus Dorsal is Hendel to Gamma Radiation
(E.C. Manoto, L.R. Blanco, S.S. Resilva and E.S. Baturi)

3. Philippine Survey of Public Attitudes Towards Alternative
Energy Systems, Pilot Study
(R.A. Save!lano. T.V. Leonin, Jr., CA. Bulaon, G.C. de Leon)

Pyrite Geochemical Analysis in Copper Prospecting
(G.S. Santos, O.T. Palabri ca, L.A. Gineto)

5. Total Mercury in Water and Sediments from Honda Bay Area in Palawan
(A.F. Kapauan, P.A. Kapauan, E.O. Tan, F.P. Verceluz)

6. Investigation of Levels of Organic Pollutants in Selected Areas
In the Philippines
(S. A. Cunanan, F. Santos, S. Solomero, A. Diaz)

7. Production of Mo-99 for the Preparation to Tc-99m
(E.G. Cabal fin, L.G. Lumba, Ma. C P . Lugtu, E.A. Cabalfin and
A.D. Eugênio)

•s*. Industrial Applications of Isotopes and Radiation Technology
(Q.O. Navarro)

9. Hospital Preparation and Dispensing of Radiopharmaceuticals
((N. Nodora)

•W. Laboratory Studies on Leaching of Low Grade Uranium Ores and
Treatment of Low Level Liquid Waste Generated by Leaching
Experiments
(O.T. Palabrica, E.J. Antonino, L.A. Caluag, D. Villamater)

•Í1. Mercury In Human Hair
(P.A. Kapauan, C.C. Cruz, F.P. Verceluz)

12. Isotope Ratio Analysis of Nitrogen Using Emission Spectrometer
(B.A. Lapade)

\
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PAEC GIA PROGRAM
(R.A. Savellano, L.R. dela Paz, E.G. Cabalfin, E.C. Manoto, E.RB. Bautista,
1.6. Valencia, P.A. Kapauan, V.F.O. Medina, Secretariat - NPPD Staff)

The Commission's statutory function to promote the peaceful uses of
atomic energy 1s also carried out through its Grants-in-Aid Program. Through
this scheme, technical assistance is extended to government and private
entitles pursuing nuclear oriented research. This linkage has accelerated
the advancement of nuclear techniques in research and development.

4

For the year under review, thirteen (13) R & D projects undertaken by
ten (10) Institutions all over the country were extended financial assist-
ance 1n the total amount of P445.012.09. These projects covered the areas
of food and agriculture, public health and nutrition, environment, and
animal science.

1980 saw the completion of three R & D projects, namely "Determination
of the Nutritional Anemia Parameters" of FNRI, "Plasma Benin Activity in
Hypertensive Filipinos" of UST and "The Effects of Radiopasteurization on
the Organoleptic Physico-Chemical and Storage Life Extension of Smoked Fish
Stored at 30 + and 6 i 2°C\ of PWU.

While the main bulk of support was for R & D activity, seminars on
peaceful uses of atomic energy, publication on nuclear energy and nuclear
manpower development program were likewise given support.

The printing of the book of abstracts of the Second Asia and Oceania
Congress of nuclear medicine by the Philippine Society of Nuclear Medicine
and the Nucleus/proceedings a joint publication of the Radiositope Society
of the Philippines and the Philippine Society of Nuclear Medicine were given
financial assistance during the year in the amount of P30.000 and P5,000
respectively. Expert services of PAEC technical staff was also another form
of assistance to the projects under the GIA scheme.

For 1980 the following projects were given assistance

Project Title Recipient

1. Protein Hormone Level and Mitotic Activity
Difference Between Normal and Gamma Irra-
diated Onion, Garlic and Potato Bulbs
Stored in Ambient and Cold Temperature UP

2. Cooperative Studies on Serum Hormone Con-
centration During the Various Reproductive
and Productive Phases of the Philippine
Carabaos Phase I - Disease Control and
Clinical Aspects BAI
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3. Collaborative Studies of Serum Hormone Con-
centration During the Various Reproductive
and Productive Phases of the Philippine
Carabao Phase II. Breeding Management
and Behavioral Patterns in Relation to
Some Physiological Norms NABC

4. Performance Testing of PftEC Mutant Rice
Varieties BPI

5. Selection Performance Testing and Product-
ion/Multiplication of PAEC Mutant Mungbean
and Soybean BPI

6. Integrated Varietal Selection at the Isabel a
State University ISU

7. Study on the Effect of Irradiation on Quality
of Coffee Beans and Storage Pest BPI

8. Techno-Economic Feasibility of Food Irra-
diation 1n the Philippines FTI

9. Effects on Irradiation of Callus Tissue of
Pterocarpus indicus (Narra) FRI

10. The Effect of Low Tritium Levels and Hyper-
thermia on Early Developmental Stages of
Bangus UP

11. Natural Radioactivity Measurements in Cebu
City Area USC

12. Natural Radioactivity Measurements in the
Philippines Dumaguete City Area Sampling SU

13. Epidemiological Studies Around PNPP-1 MOH
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PAEC MANAGEMENT AUDIT AND IMPROVEMENT PROGRAM
(R.A. Saveil ano, L.R. dela Paz, A.D. Eugênio, F.G. Gollayan,
CA. Marasigan, M.G. Natera, E.A. Cabalfin, E.C. Hernandez,
E.M. Valencia and F.R. Discaya)

An initial survey was made on problem areas for the improvement of
systems and procedures in the PAEC.

Identified areas of study for the year were the following:

a) Study of the setting-up of Contract Laboratory.

b) Study on the design of a special vehicle for radioisotope
delivery system.

c) Marketable or extendable development results.

d) Proposal/guidelines for a rank concept for scientific and
technological positions/personnel.

The early part of 1980 saw the emergence of several committees to
undertake studies as recommended by the MAIP Committee such as:

a) A study group for an SOP integrating the Licensing and Radia-
tion Protection Services of the Commission. A preliminary
report on the study was submitted to the Commissioner and to
the MAIP Committee.

b) A Task Force on Nuclear Electronics Instrumentation Repair
and Maintenance. A preliminary report/study was submitted
to the Commissioner.

c) A study group for determining marketable or extendable research
and development results. Three (3) sub-committees - Engineering,
Biological Sciences and Physical Sciences were created.

d) The Committee on Cost Reduction was created which resulted in
the creation of different sub-task forces/study groups. Created
were the following:

a) The team to study the PAEC centralized air conditioning
system.

b) The team to study the load and power factor of the PAEC
electrical system.

c) A study group to undertake repair and maintenance of the
centralized air conditioning system.
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d) The task force on the servi sing of PAEC indoor power
centers.

To effect cost reduction consciousness, the MAIP Committee sponsored
a Commission-wide Poster/Slogan Contest. The winning poster/slogan was
reproduced and now posted in strategic places in the Commission.

The following studies were likewise undertaken by the PAEC MAIP:

a) Establishment of the criteria to be used for the
adoption of the rank concept in the classification
and compensation of scientists and technological
personnel. Ten (10) positions were included in
the 1982 budget proposal.

b) Projecting demands for radioisotopes including provision
of a special vehicle for the purpose.

c) Manual on Documentation and Retrieval System.

d) Establishment of a Thesis AdvisorsMp Program now
being adopted in the Commission.

e) Procedures for personnel action was established and
now being adopted by the Promotions Board.

f) Improvement of Records Management thru improved
coding/filing system.

With almost two years of existence, the PAEC MAIP Committee has
rendered substantial contributions to the Commission, not only 1n, its
day to day operations but especially in the improvement of systems and
procedures.
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INTERNATIONAL COOPERATION AND PARTICIPATION

A PAEC personnel provided expertise by servicing as consultant to
the International Atomic Energy Agency (IAEA) for the Government of
Bangladesh from April - May 1980 on the "Application of Radioisotope
Techniques in Agricultural Research".

PAEC played host to two international meetings/seminars. These were-

- 2nd Working Group Meeting of RCA Member States
in Manila, 27 March to 1 April 1980 at the PICC
where delegates from Malysia, Indonesia, Japan,
Korea, India, Thailand, Australia, Singapore,
Sri Lanka, Pakistan, Bangladesh and the Philip-
pines participated.

- Seminar Meeting on Maintenance of Nuclear Instru-
ments, 24 October to 3 November 1980. Twenty five
participants from India, Indonesia, Japan, Korea,
Indonesia, Pakistan, Singapore, Sri-Lanka, Thailand,
United Kingdom and the Philippines attended.

A Philippine delegation also participated in the 24tf> IAEA General
Conference and Meeting of the Board of Governors on 22-28 September 1980 at
the IAEA Headquarters in Vienna.

Foreign technical assistance in the form of fellowship training,
equipment grants, expert services and research amounting to $281,800:
$139,400 for fellowship, $85,000 for equipment, $49,400 for Expert
Services.
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SUMMARY OF PAEC SERVICE ACTIVITIES

CY 1980

1st 2nd 3rd 4th T n T f l

Quarter Quarter Quarter Quarter -

1. Regulation of Nuclear Facilities

1.1 Licenses Issued
1.2 Inspection Made
1.3 Certificates of Release

Issued

"iuclear Manpower Development

2.1 Local Training Offered

2.1.1 No. of Courses
Offered

No. of Trainees

2.1.2 Thesis Adviscrship

l.l Foreign Training (Fellow-
ship Started)

2.2.1 Short-term Fellowship

2.2.2 Long-term Fellowship
(including on-the-job
training)

2.2.3 MS

2.2.4 Ph.D.

£.2.5 Specialized Training

2.2.6 Scientific Visits,
Study Tours

2.2.7 Conferences, Seminars,
Meetings

45
36

19*

6
100

5

2

6

-

-

1

_

1

'54
48

150

7
87

8

5

5

-

• -

-

2

16
32

204

2
42
-

9

3
-

-

6

21
38

93

1
34
-

-

-

-

L.

136
15d

641

lc
263
1?

1r

15
-

-

! I

Huclear Instrumertation and Develop-
ment

?.l Electronics

3.1.1 Fabrication

3.1.2 Development

3.1.3 Services 2£ 41

1

45
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3.2 Machine Shop

3.2.1 Development and
Fabrication

3.2.2 Services

3.3 61assblowing Services

4. Samples Analyzed
4.1 Industrial
4.2 Others

3,509
4

164

364

1

13
18

276

671
1

105
16

130

303

11

80
11

50

345

4

3

1

,707
49

620

,683

17

5. Film Badge & Dosimetry Services
5.1 Film Badge Issued

5.1.1 PAEC Personnel
(Including trainees) 540

5.1.2 Non-PAEC Personnel 2,335

5.1 Hazards Evaluation Measure- *
ment

5.: Monitoring Instrument/Equipment
Calibrated 7

6. Tec .nical Assistance to Indus-
tri ;s ' 4

7. Rad oactive Waste Management

7.1 PAEC

621

4,700

539 44 1,744

2,511 5,624 15.5JJ&

14

15

124

26

7.1.1 Liquid Waste (gallon) 2
7.1.2 Solid Waste (cu.ft.) 5

7.2 Non-PAEC

7.2.1 Liquid Waste (gal.)

7.2.2 Solid Waste (cu.ft.) 76

7.3 Number of Requests/Orders 10

8. Radioisotope Supply

8.1 PAEC Retailed (mCi) 7,029

8.2 Number of Orders 147

9. Irradiation Requests Finished

9.1 Cobalt-60 Facility

9,1.1 Medical

12
16

-
108

16

7,795

182

_

10
10

2

6

10

8,082

193

A

5
8

5

23

14

8,531

183

-

29
39

7

' ZV

5C

31,437

705

4
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9.1.2 Industrial
9.1.3 Research

Sub-Total

?.2 Reactor

9.2.1 Beamports

9.2.2 Dry Pipe

9.2.3 Pneumatic Tube

10
214

313

151

37

207

45
267

334

147

59

218

-
487

634

-

-

30

463

734

-

-

1

2

8E

,431

,015

298

96

425

íü. Information Materials Distributed

11

7 C l
i c :
10.3

Pamphlets
CCTIÍCS

Technical Journals

PAEC Vis i tor Tours (Including
Film Showing)

11
5

É

,925

,100

43

,220

7
1

,013

,121

39

573

6

4

4

,062

,162

37

,107

31
10

11

,820
,429

81

,858

56,c2C
2C,812

2 . :

22,758

Library arc Documentation
Center

12.1 Library Services

12.1.1 Reference Assist-
ance (Readership) 1,930

12.1.2 Books and Period-
icals Purchased 792

12.2 Dccumentation

12.2.1 Bibliography and
Literature Searches
Made 4

12.2.2 INIS Input

1,1

808

2,889

934

4

9

3,454 9,46^

783 3,31'

24
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STAFF SUPPORT SERVICES, ADMINISTRATIVE SERVICE

For CY 1980, Administrative Service provided the Commission supportive
and primary services in the discharge of its statutory functions, duties and
powers.

Legal

1. Issued eight-en (18) administrative/orders/issuances/
communications;

2. Rendered eleven (11) opinions on money claims under
P.D. 1571;

3. Rendered ten (TO) opinions on money claims under
P.D. 1573;

4. Notarized twenty (20) contracts/memorandum of agree-
ments ;

5. Rendered 109 opinions/recommendations on miscellaneous
cases and referrals.

Personnel

1. Prepared and acted on the appointments of 106 regular
employees, 24 casuals and 54 contractuals;

2. Conducted orientation/re-orientation seminar on Perform-
ance Appraisal for PAEC personnel;

3. Rendered secretariat services to NSFD Committee, PAEC
Promos ions Board;

4. Rendered other services such as copy furnishing of
certificate of employment and service records;

5. Conducted a records inventory for improvement pur-
poses (part of the records centralization project);

6. Classified and indexed all records for retrieval
purposes;

7. Revised PAEC file classification schedule/guide;
8. Provided regular medical and dental services for PAEC

personnel; physical examination for subjects involved
in the Iron Absorption research project.

-110 -



General Services

1. Collected fees due to the Commission; reports on
disbursement and collection;

2. Prepared payroll and disbursed payroll money;

3. Prepared reports to PNB, Bureau of Treasury;
check issuances and general vouchers;

4. Procured supplies and equipment for the entire
Commission; inventoried supplies and equipment
for 1980.

Engineering, Construction and Maintenance

1. Started, completed the following building structures:
motorpool, NFD, ISD extension buildings;

2. Continued installation and maintenance of office fix-
tures and facilities.

Motor Pool

1. Provided transportation services to the Commission;
and maintenance of vehicles.
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FINANCIAL STATEMENT
JANUARY 1 - DECEMBER 31, 1980

GENERAL FUND

TOTAL
OBLIGATION

PROGRAM I - Administration & Execution of Nuclear
Activities

Project 101 - Nuclear Research & Development

Personal Services ? 1,499,050.3;
Maintenance & Operating Expenses 1,683,672.53
Equipment Outlay 310,908.47

KB I

Personal Services 293,284.51
Maintenance & Operating Expenses 579,953.05
Equipment Outlay 206,270.89

Sub-Total f 4,573,139.62

project 102 - Nuclear Operations Assistance and
Training Services

Personal Services f 1,583,441.29
Maintenance & Operating Expenses 1,486,103.82
Equipment Outlay 163,191.93

KB I

Personal Services 282,000.00
Maintenance & Operating Expenses 279,974.06
Equipment Outlay 195,116.35

Sub-Total f 3,939,827.45



Project 103 - Nuclear Licensing and Regulation
Services

Personal Services f 417,842.49
Maintenance & Operating Expenses 274,130.04
Equipment Outlay 11,800.00

KB I

Personal Services 63,294.00
Maintenance & Operating Expenses
Equipment Outlay'

Sub-Total f 767,066.53

Project 104 - Nuclear Manpower Development

Personal Services f 265,893.85
Maintenance & Operating Expenses 219,748.55
Equipment Outlay 11,325.00

KB I

Personal Services 34,000.00
Maintenance & Operating Expenses 115,547.00
Equipment Outlay -

Sub-Total F 646,514.40

Project 105 - General Administration & Support
Services

Personal Services T 1,739,267.01
Maintenance & Operating Expenses 1,260,547.26
Equipment Outlay 169,131.95

KB I

Personal Services 303,901.40
Maintenance & Operating Expenses 435,185.91
Equipment Outlay 169,100.00

Sub-Total ? 4,077,133.43



Salary Adjustments
Fixed Expenditures (OIGS)
Pensions, Retirement Benefits & Gratuities
Terminal Leave

f 160,524.19

465,957.16
24,284.11

40,692.45

GRAND TOTAL P 14,695,239.55



1980 PERSONNEL RECRUITMENT AND TURNOVER

MOVEMENT

Recruitment

Original
Emergency
Contractual
Special Budget (KBI)
Transfer
Reinstatement

NO. OF EMPLOYEES

38
24
3
5
3
1

Separations:

Resignation
Retirement
Transfer
'Dropped frorc the rolls
Termination

29
4
4
2
4

NUMBER OF PAEC PERSONNEL AS OF 31 DECEMBER 1980

DEPARTMENT

Office of the Commissioner
and the Deputy Commissioner 16

Management Service 52

Administrative Service 80

Department of Nuclear
Technology & Engineering 64

Department of Nuclear Services 48

Atomic Research Center 82

Department of Nuclear
Training 22

Department of Nuclear Regu-
lations & Safeguards 35

REGULAR EMERGENCY CONTRACTUAL !<BI TOTAL

6

26

24

3

1

10

1

16
59

106

83

49

114

27

36

T O T A L 399 42 38 11 490



MANPOWER ACADEMIC PROFILE:

No. of Employees with Ph.D. 13

No. of Employees with M.S./M.A. 44

No. of Employees with M.D. 3

No. of Employees with B.S. 206
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