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EXEEUTiVE SUFV]iV]ARY

The Country Programme Framework (CPF) constitutes the frame of reference for the
medium-term p lanning of  technica l  cooperat ion between the Republ ic  o f  the Phi l ipp ines and
the ln ternat ional  Atomic Energy Agency ( IAEA) for  the per iod 2016-2021, .  This  document
serves as a bas is  for  the conceptual izat ion and formulat ion of  re l iab le technica l  cooperat ion
pro jects  that  meet  the current  pr ior i t ies of  the Phi l ipp ine Government  for  soc io-economic
development  based on the Phi l ipp ine Development  Plan (PDP) 2OL7-2022 and the
Government 's  commitments to  the UN Susta inable Development  Goals  (SDGs) whi le
meet ing the qual i ty  and susta inabi l i ty  cr i ter ia  of  the IAEA.

The CPF has been developed fo l lowing broad and in-depth consul ta t ion between the IAEA
and the Government  of  the Phi l ipp ines to  ensure the ef fect ive in tegrat ion of  re levant
nuclear  technologies in to h igh pr ior i ty  nat ional  programmes for  inc lus ive growth and
susta inable development .  Bui ld ing on the resul ts  and exper ience gained f rom technica l
cooperation (TC) projects carried out under the previous CPFs, the Government of the
Phi l ipp ines and the IAEA st r ive to  cooperate to  reduce pover ty  and contr ibute to  inc lus ive
growth in  the Phi l ipp ines through the peacefu l  appl icat ions of  nuc lear  energy.  Increased
agr icu l tura l  product iv i ty ,  more accessib le  nuc lear  heal th  serv ices,  susta inable management
of  the envi ronment  and natura l  resources inc lud ing f reshwater  and groundwater  resources,
increased compet i t iveness and product iv i ty  in  local  rnanufactur ing and product ion
enterprises, and affordable energy are the expected outcomes of this technical cooperation.

Nuclear  safety  and secur i ty  wi l l  remain a s t rong anchor  for  a l l  nuc lear  act iv i t ies of  the
Phi l ipp ines.  The ex is tence of  an adequate radiat ion safety  in f rast ructure const i tu tes the
basis  for  the successfu l  appl icat ion of  nuc lear  and radiat ion technologies.  Thus,  the CPF wi l l
inc lude act iv i t ies that  suppor t  the susta inabi l i ty  o f  the regulatory and radiat ion protect ion
inf rast ructure current ly  in  p lace,  as wel l  as the regulatory overs ight  o f  nuc lear  mater ia ls  and
radioact ive sources in  the country .  The Phi l ipp ines needs technica l  ass is tance for  the
possib le  construct ion of  a  new nuclear  research reactor  and an accelerator  fac i l i ty ,  bu i ld ing
up capacity for regulatory activit ies relative to a future nuclear power programme, and
trans i t ion ing towards a separate nuclear  regulatory  body.  The Phi l ipp ine Government  is
commit ted to  the implementat ion of  the Nat ional  Nuclear  Secur i ty  P lan (NSSP) and the
associated In tegrated Nuclear  Secur i ty  Suppor t  P lan ( INSSP).

Agency ass is tance is  v i ta l  in  the near  and medium term to suppor t  the Government 's  e f for ts
in  the development  of  human resources inc lud ing educat ion in  nuc lear  S & T,  modern izat ion
of  t ra in ing and sc ient i f ic  fac i l i t ies,  and management  and preservat ion of  nat ional  exper t ise
and knowledge in  nuc lear  S & T.  At  the end of  the implementat ion per iod,  the CPF would
have contr ibuted in  the at ta inment  of  the nat ional  goal  for  inc lus ive growth,  a  h igh t rust
soc iety ,  and g lobal ly  compet i t ive knowledge and c l imate-  res i l ient  economy t ransforming
the Phi l ipp ines to  a middle income country  by 2022.



I .  INTRODUCTION

1.1. National Development Framework

This  sect ion descr ibes the nat ional  development  agenda on which the CPF is  based for
determin ing the re levant  nuc lear  technologies that  could be in tegrated in  the h igh pr ior i ty
nat ional  programmes,  which would ensure that  act iv i t ies and the resul t ing outputs  are
geared towards susta inable economic growth and development ,  and u l t imate ly  contr ibute
to improv ing the qual i ty  o f  l i fe  of  F i l ip inos.

1.1.1.  Phi l ipp ine Development  Plan

The Phi l ipp ine Development  Plan (PDP) 2017-2022 is  the b luepr in t  o f  government  pol ic ies
and strategies to lay down, for the medium-term, the foundation for inclusive growth, a
h igh t rust  soc iety ,  and g lobal ly  compet i t ive knowledge and c l imate-  res i l ient  economy
towards the goal  o f  t ransforming the Phi l ipp ines to  a middle income country  by 2022.
Per t inent  components of  the Plan inc lude the fo l lowing:  1- )  increase compet i t iveness ;  2)
promote rura l  and va lue chain development  toward increasing agr icu l tura l  and rura l
enterpr ise product iv i ty  and rura l  tour ism; 3)  invest  in  human capi ta l  development  ;  4)
promote sc ience and technology,  and the creat ive ar ts  to  enhance innovat ion and creat iv i ty ,
and 5)  improve soc ia l  protect ion programs.  The PDP inc ludes a new chapter  on sc ience,
technology and innovat ion where nuclear  sc ience and technology contr ibutes in  developing
the agr icu l ture,  heal th ,  energy,  and envi ronment  sectors .

a.L.z Phil ippine Plan of Action for Nutri t ion (PPAN)

The PPAN, prov ides the f ramework for  improv ing the nutr i t ional  s tatus of  F i l ip inos.  The
pr ior i ty  areas addressed in  the PPAN are:  1- )  hunger ;  2)  ch i ld  malnutr i t ion;  3)  maternal
undernutr i t ion;  4)  def ic ienc ies in  i ron,  iod ine,  and v i tamin A,  and 5)  obesi ty  and overweight .

1.1.3 National Unif ied Health Research Agenda (NUHRA)

The NUHRA serve as the country 's  template prov id ing focus for  heal th  research and
development  ef for ts  that  wi l l  ass is t  in  prov id ing ev idence-based solut ions to  press ing

nat ional  and local  heal th  problems.  Al l  heal th- re la ted R & D pro jects  shal l  be approved and
moni tored by the PCHRD-DOST. Relevant  research pr ior i t ies under  the NUHRA inc lude the
fo l lowing:  1)  heal th  technology development  (d iagnost ics;  genomics/molecular  technology;
drug d iscovery and development ;  funct ional  foods;  hospi ta l  equipment  and b iomedica l
dev ices;  ICT for  heal th) ,  and 2)  soc io-envi ronmenta l 'heal th  concerns (env i ronmenta l  and
cl imate change;  heal th  soc ia l  sc iences) .

1.L.4 National Climate Change Action Plan {NCCAP)

The Phi l ipp ines formulated i ts  Nat ional  Framework Strategy on Cl imate Change and i ts
Action Plan towards adaptation and mit igation covering 2OL1,-2028. The Framework
envis ions a c l imate r isk- res i l ient  Phi l ipp ines wi th  heal thy,  safe,  prosperous and se l f - re l iant
communi t ies and thr iv ing and product ive ecosystems res i l ient  to  c l imate change.  Cl imate
change knowledge is  sc ience-based,  and shal l  draw f rom sc ient i f ic  contr ibut ions and best
pract ices f rom communi t ies s imi lar ly  s i tuated.  The pr ior i ty  areas inc lude:  1)  food secur i ty
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and water  suf f ic iency;  2)  ecologica l  and envi ronmenta l  s tab i l i ty ;  3)  human secur i ty ;  4)
c l imate- f r iendly  industr ies and serv ices;  5)  susta inable energy,  and 6)  knowledge and
capaci ty  development .

1.1.5 Phil ippine National Action Plan to Combat Desert i f ication, Land Degradation and
Drought

The Phi l ipp ines rat i f ied the UN Convent ion to  Combat  Deser t i f icat ion (UNCCD) in  2000.  The
Nat ional  Act ion Plan to  Combat  Deser t i f icat ion,  Land Degradat ion and Drought  (NAP) 20L0-
2020 was formulated to  enhance i ts  implementat ion of  the UNCCD. l ts  speci f ic  development
goals by 2O2O are to prevent desert i f ication and land degradation, and mit igate the impacts
of  drought  (DLDD) through harmonized pol ic ies and implementat ion s t rategies of  re levant
nat ional  government  agencies,  local  government  uni ts ,  and communi t ies.  The S & T sector
contr ibutes through communi ty- focused R & D and extension on DLDD.

1.1.6 Phi l ipp ine Energy Plan

The Phil ippine Energy Plan (PEP) 2OL2-2030 seeks to mainstream access of the larger
populace to rel iable and affordable energy services in order to fuel local productivity and
countrys ide development .  The present  admin is t rat ion is  rev iewing and updat ing the nat ional
energy p lans and programs of  a l l  avai lab le energy systems inc lud ing nuclear  energy wi th  the
end in  v iew of  ensur ing adequate,  re l iab le,  and af fordable e lect r ic i ty  for  a l l  and increasing
the compet i t iveness of  local  indust r ies.  The PEP also inc ludes pol ic ies,  p lans and programs

that  wi l l  s ign i f icant ly  contr ibute to  the country 's  t rans i t ion towards a low carbon economy.

1.L.7 "science for the People" DOST Plan

The DOST Plan for  2OI7-2O22 is  a l igned wi th  the PDP to v igorously  advance sc ience,
technology,  and innovat ion (Chapter  14 of  the PDP),  The Plan ensures that  sc ience,
technology, and innovation (STl) work for the people towards more inclusive socio-economic
development  of  the country .  The Plan s t r ives to  accompl ish the fo l lowing outcomes:

o Outcome L -  investments in  R & d increased;
o Outcome 2 - ut i l ization of results of STI research and activit ies increased;
o Outcome 3 -  STI  competence and excel lence developed and enhanced;
o Outcome 4 -  co l laborat ion between and among industry ,  academe, government  and

Communi t ies s t rengthened
o Outcome 5 - STI governance improved

The Harmonized Nat ional  R&D Agenda (HNRDA) under  the Science for  the People DOST Plan
guide publ ic  investments in  R & D.  Wi th an expected increase in  investments in  advanced
technologies under  the PDP 20L7-2022,  the Phi l ipp ines wi l l  develop the capabi l i t ies and
maximize the use of  the fo l lowing core technologies in  promot ing and accelerat ing
technology adopt ion and st imulat ing innovat ion:

o In format ion and Communicat ions Technology
o Biotechnology for  Industry ,  Agr icu l ture,  Heal th ,  and Envi ronment



o Nanotechnology
o Genomics
o Nuclear  Sc ience for  Agr icu l ture,  Heal th ,  Industry ,  Energy and Envi ronment
o Ar t i f ic ia l  In te l l igence
o Space Technology

By 2022, the DOST envisions to be the STI Hub for service, excellence and equity for a
smarter and more prosperous society.

1 .1 .8  Nuc lea rS&TP lan

The strategic priori t ies and thrusts for Nuclear S & T for the period 2017-2022 support the
objectives of the PDP 2017-2022 in general and the National S & T Plan in part icular. The
planned programs and pro jects  are as fo l lows:

.  Enhance nuclear  technology development  to  meet  the needs of  indust ry ,  agr icu l ture,
aquat ic ,  env i ronment  and heal th  sectors;

.  Modern ize nuclear  and radiat ion laborator ies,  fac i l i t ies and other  specia l ized
equipment  to  in ternat ional  s tandards;

.  Establ ish new nuclear / rad iat ion fac i l i t ies (e.g.10 MW nuclear  research reactor ,  and an
accelerator faci l i ty)

.  Pursue a susta ined program to in t roduce and make avai lab le a wide spectrum of
nuclear  exper t ise and specia l ized nuclear  serv ices,  and in tens i fy  technology t ransfer ;

. Create new areas for networking and collaborative research with the academe, other
research insti tut ions and the private sector;

.  In tens i fy  publ ic  in format ion,  educat ion and communicat ion act iv i t ies on nuclear  S&T;

.  Work out  the t rans i t ion towards an independent  nuc lear  regulatory  body separate
from the promotional body;

.  Ensure safety  and secur i ty  a t  a l l  s tages in  the appl icat ion of  nuc lear / rad ioact ive
mater ia ls ,  and Pursue an aggress ive human capabi l i ty  bu i ld ing and nuclear  knowledge
management  program.

1.1.9. UN Sustainable Development Goals (SDGs)

Through the SDGs,  the UN countr ies,  inc lud ing the Phi l ipp ines,  a im to end pover ty ,  protect

the p lanet  and ensure prosper i ty  for  a l l  by 2030.  The Phi l ipp ines,  through the
implementat ion of  the PDP 2OL7-2022,  is  commit ted to  achieve the SDGs.

With re levance to the current  CPF,  the Government  addresses Goals  L and 2 as i t  targets
poverty reduction from 2L.6% to L4% or equivalent to 6 mil l ion Fi l ipinos out of poverty by
2022; works on Goals 3 and 4 with strategies to accelerate human capital development
especia l ly  in  educat ion,  heal th ,  and nutr i t ion.  The Government  ensures inc lus ive growth
part icularly for farmers, f isher folk and SMEs with major thrust in developing the countryside
(Goals 8,9, L0,1-1). Lastly, the Government safeguards ecological integrity for a clean and



heal thy envi ronment  (Goals  6,7, I3 ,1,4,  L5\ .  To increase and susta in soc io-economic growth,

the Government  a ims for  greater  u t i l izat ion of  sc ience,  technology and innovat ion,  and
encourages par tnerships among sectors.

1.2. Background Data

1.2.1. Food and Agriculture

The Phi l ipp ines is  s t i l l  an agr icu l ture-based economy.  The country 's  agr icu l ture sector
consist ing of farming, f isheries, l ivestock and forestry subsectors provides l ivel ihood to one-
fourth of the laborforce and contributesl2o/o of the GDP. l t  also provides raw materials for
the manufacturing and services sectors . Increasing the growth potential of this sector wil l
c reate jobs and reduce pover ty  especia l ly  in  the rura l  areas.

Rice,  corn,  and coconut  cont inue to  be the most  impor tant  crops in  the Phi l ipp ines.  g iv ing
l ive l ihood to smal l  farmers in  the countrys ide.  ln  addi t ion to  these,  the country 's  main
agr icu l tura l  crops are sugarcane,  bananas,  p ineapple,  cof fee,  mangoes,  tobacco,  and abaca.
Secondary crops inc lude peanut ,  cassava,  camote or  yam, gar l ic ,  on ion,  cabbage,  eggplant ,
ca lamansi  (a  var ie ty  of  lemon),  rubber ,  and cot ton.

Challenges related to productivity, competit iveness, cl imate and disaster r isks, resource degradation
and depletion plague the agriculture sector. Growth of the sector is slow even stagnant with an
annual average Gross Value Added of 1..0% from 2013-201-5 and contracting by I.3% in 2016. Low
productivity and low competit iveness in this sector can be due to ,among others, low usage of
mechanized farming tools, inadequate irr igation and postharvest faci l i t ies, inadequate uti l ization of
research outputs (e.g.,adoption of high yielding variet ies and the integrated nutrient management
based on soil  tests and balanced application of appropriate fert i l izers ), weak compliance to
international standards, impacts of extreme weather/cl imate condit ions, and non-optimal uti l ization
of coastal and marine resources.

Strengtheningthe agr icu l tura l  sector  is  a  key s t rategy in  the government 's  goal  o f  expanding
the economy and creat ing more jobs.  F ishermen and farmers compr ised the two poorest
sectors of the population in 2006 with poverty incidencesof 49-9% and 44.0 % respectively.
(Nat ional  Stat is t ica l  Coord inat ion Board,  201,61.

1.2.2. Natural Resources and Environment

Mineral Resources

Phi l ipp ines is  r ich in  minera l  and natura l  resources wi th  an est imated St  t r i l l ion in  minera l
weal th .  The Phi l ipp ines '  r ich minera l  deposi ts  inc lude meta ls  l ike gold,  n ickel ,  copper  and
chromi te and non-meta ls  l ike asbestos,  asphal t ,  su l fur  and marble.  The to ta l  va lue of  output
generated by a l l  min ing and quarry ing establ ishments was est imated at  PhP 58.7 b i l l ion.
However ,  the min ing industry  has been fac ing a decl ine due to  low meta l  pr ices,  h igh
product ion costs ,  substant ive changes in  the country 's  min ing laws. ,  and the growing publ ic
concern on the envi ronmenta l  impacts of  min ing.  Min ing act iv i t ies are s t i l l  concentrated in
low-value adding activit ies.



Freshwater Resources

Freshwater  suppl ies in  the Phi l ipp ines come f rom sur face-water  and groundwater  resources.
The tota l  annual  resource potent ia l  o f  the Phi l ipp ines is  est imated to  be 1-45,990 mi l l ion
cubic meters, of which surface-water resources represent about 86 percent and
groundwater  represents the remain ing L4% For  groundwater  resources,  agr icu l ture
accounted for  about  85 percent  o f  groundwater  demand in  1996,  whi le  industry  and
domest ic  uses accounted for  the remain ing 15 percent .  Due to greater  fu ture demand i t  is
pro jected that  the est imated average annual  groundwater  potent ia l  wi l l  be able to  supply
only  between 23 to  32 percent  o f  demand for  groundwater  in  the Phi l ipp ines in  2025.
Indeed,  there is  a  need to assess sur face and groundwater  resources nat ionwide to  ensure
water  supply  susta inabi l i ty .

A major  env i ronmenta l  concern that  can threaten the qual i ty  o f  f reshwater  resources is  the
leaching and t ranspor t  o f  contaminants f rom industr ia l  waste water  sources and agr icu l ture
runof f  in to nearby sur face water  and in to the groundwater .  Thus,  leachate management
inc lud ing conta inment  and t reatment  should be the centra l  feature of  indust r ia l  fac i l i t ies as
wel l  as promote susta inable farming pract ices,

Coastal and Marine Resources

Phi l ipp ine coasta l  waters are among the wor ld 's  most  d iverse ecosystems.  These are
characterized by extensive coral reefs, sea grass beds, dense mangrove forests, and beautiful
beaches. The country stretches 2,000 kms from north to south and consists of 7,100 islands
wi th a to ta l  coast l ine of  36,389 kms.  The coasta l  and mar ine resources have s ign i f icant
economic va lue,  est imated at  S3.5 b i l l ion annual ly ,  wi th  the cora l  reefs  contr ibut ing at  least
S1- .4 b i l l ion

There is  a  need to in tens i fy  research on coasta l  and mar ine habi ta ts  and resources as wel l  as
enhance data avai lab i l i ty  and accessib i l i ty  to  moni tor  the s tatus and product iv i ty  o f  coasta l
and mar ine resources,  inc lud ing vu lnerabi l i ty  to  natura l  hazards and c l imate change.  Also a
crit ical area of research wil l  be the identif ication of the country's genetic resources and their
economic potent ia ls .

The current  s tatus of  coasta l  ecosystems in  the Phi l ipp ines is  a  cause for  a larm.  Major i ty  o f

the cora l  reefs  are at  r isk  due to  the impact  o f  human act iv i t ies,  wi th  only  about  5 % st i l l  in

desi rab le condi t ion,  Beaches and foreshore areas are under  increasing threat  due to
urbanizat ion and poor  urban p lanning which leads to  eros ion,  sedimentat ion,  and water
qual i ty  problems.  Ocean ac id i f icat ion caused by c l imate change is  an emerging threat  that
causes b leaching of  cora l  reefs .  Most  near  shore ecosystems in  urbanized areas in  the
Phi l ipp ines are threatened by pol lu t ion f rom industr ia l ,  commerc ia l ,  and domest ic
wastewater  carry ing organic  res idues that  enhance the growth of  a lgae,  inc lud ing those that

cause harmfu l  a lga l  b loom (HAB) and bacter ia  which cause f ish k i l ls .
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Air Environment

The Phi l ipp ine Clean Ai r  Act  o f  1-999 prov ides the pol icy  f ramework for  the country 's  a i r
qual i ty  management  program. The law focuses pr imar i ly  on pol lu t ion prevent ion than
contro l  by encouraging cooperat ion and se l f - regulat ion among c i t izens and industr ies.  The
law a lso has prov is ions for  the conduct  o f  research and development  as necessary.

Source appor t ionment  s tud ies have shown that  more than 50% of  a i r  par t icu late pol lu t ion in
Metro Mani la  come f rom vehic le  emiss ions,  the resul ts  corroborat ing avai lab le emiss ions
inventory in the area. Addressing problems, therefore, regarding traff ic-related activit ies
can great ly  reduce f ine par t icu late pol lu t ion problems inc lud ing the b lack carbon which can
br ing about  bet ter  a i r  qual i ty  in  the area resul t ing to  a heal th ier  a i r  to  breath by the genera l
publ ic  and contr ibut ing to  the mi t igat ion of  c l imate change.  There is  a  need a lso to  do
sc ience-based assessment  of  a i r  par t icu late pol lu t ion sources in  the d i f ferent  par ts  of  the
Ph i l i pp ines .

1.2.3. Energy

Energy is  ind ispensable to  the country 's  economic growth and i ts  dr ive towards g lobal
competit iveness. In 20L5, the energy sector posted an energy self-suff iciency level of 52%.
The aggregate share of renewable energy in the country's total primary energy supply in
2014 was seen at  about  38% or  about  20 mi l l ion tonnes of  o i l  equiva lent  (MTOE).  Among
the renewable energy resources,  geothermal  had the h ighest  share at  about  18% or  about  9
MTOE.

For power generation, the country's total generation increased from 67.7 TWh in 20L0 to
82.4 TWh in 201-5. Electr icity generation is mostly sourced from coal, natural gas and
renewable energy, part icularly geothermal and hydropower. Coal accounted for 45% of the
total generation while natural gas contributed 23%. The share of renewables was at 25%
with geothermal and hydro largely contributingat t3% and LLo/o respectively. For the same
per iod,  increased generat ion was a lso seen f rom wind,  so lar  and b iomass due to the
implementation of feed-in-tarif f  targets.

ln  2OL4,  the DOE conducted a publ ic  forum for  the people l iv ing and doing business in  the
communi ty  and the neighbour ing area of  the BNPP complex.  The act iv i ty  was geared

towards gauging the impress ion of  the people on the poss ib le  rehabi l i ta t ion of  the ex is t ing
nuclear plant. The results of the fol low-up forum provided the DOE with a clearer picture

on what  needs to  be considered to  make an in formed decis ion on the issue.  Fol lowing the
conduct  o f  the forums,  the DOE bel ieves that  the BNPP complex should be preserved
pending a f ina l  dec is ion by the government  on the ut i l izat ion of  nuc lear  energy for  power
generation. Recent pronouncements from the Duterte Administration supports the strategy
to cont inue studies on nuclear  energy as a long- term opt ion for  the country .  In  20L7,  the
Depar tment  of  Energy created the Nuclear  Energy Program lmplement ing Organizat ion
(NEPIO) tasked to unify and coordinate efforts and activit ies relative to the conduct of
var ious s tudies and research on nuclear  energy development  consis tent  wi th  the re levant
guidel ines of  the IAEA.
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1.2.4. Industry

The country's experience over the past two decadeshas shown that  the serv ices as wel l  as

F
accounted tor about L6 % ot total employment trom 2013 to 201,6. Manutacturing
(chemicals  and the i r  products ;  e lect ronics and equipment ,  food products ;  and furn i ture and
f ix tures)  and construct ion p lay the most  impor tant  ro le .  Min ing & quarry ing and e lect r ic i ty ,
gas & water  supply  round up the sub-sectors of  the industry .  On the other  hand, ,  serv ices
accounted for about 54 percent of total employment from 2013 to 2016. Business process
outsourc ing (BPO) is  the b iggest  dr iv ing factor  behind the Phi l ipp ines '  growing serv ices.  The
country 's  BPO market  makes up 1-5 percent  o f  the wor ld 's  outsourc ing market .  Current ly ,
there are about 700,000 workers in the BPO market.

lmprov ing the compet i t iveness of  the industr ia l  sector  cont inues to  be a chal lenge.  Expor ts
are concentrated on few products and markets .  Domest ic  f i rms are lagging behind in  terms
of  technology and innovat ion processes .  Most  f i rms remain vu lnerable to  natura l  hazards
and are unable to  proact ive ly  manage the adverse ef fects .  Many consumers,  especia l ly  in
rura l  areas,  s t i l l  lack awareness of  the i r  r ights  to  safety ,  V iable s t rategies to  address th is
chal lenge are to  develop h igh-value added products  and serv ices;  he ighten consumer
awareness and v ig i lance on qual i ty  and safety  of  products ;  empower MSMEs and connect
them to technology.

1.2.5.  Human Heal th

Economic growth has created f isca l  space for  heal th ,  and s ign i f icant  addi t ional  f inancing is
now avai lab le to  suppor t  heal th  reform and universal  heal th  coverage under  the Universal
Heal th  Care Program.and the Nat ional  Heal th  Insurance Program (NHIP)  a imed at  prov id ing
every F i l ip ino access to  essent ia l  heal th  serv ices.  The NHIP coverage rate increased
signif icantly from 72%in 2OI2to 92%in 20L5.

Despite the GDP growth and the government's efforts to provide household food security
and nutr i t ion,  the heal th  s i tuat ion in  the Phi l ipp ines has shown only  an incrementa l
improvement  in  the past  decade.  Pover ty ,  hunger  and under  nut r i t ion af fect  more than a
quarter of the population. Thirty percent of chi ldren under-f ive years of age are stunted,
hal f  o f  a l l  ch i ldren are i ron-def ic ient ,  30% iodine-def ic ient ,  and moderate and severe
malnutr i t ion cont inue to  be repor ted.  Whi le  the prevalence of  malnutr i t ion has s ign i f icant ly
declined since l-990 but the malnutri t ion rate of about 20% in 201-l- remains far from the
target rate of 14%for 20L5.

The top L0 leading d iseases in  the Phi l ipp ines are a lso the leading cause of  death namely:
cardio-vascular diseases, hypertension, cancer, tuberculosis, respiratory diseases, diabetes,
pneumonia,  d iar rhea,  and dengue.  HIV and AIDS is  a heal th  concern because of  the
increasing number of  new HIV in fect ion cases which is  h ighest  in  the product ive age group.
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The Phi l ipp ines has developed the capabi l i ty  and exper t ise,  in  terms of  fac i l i t ies and human
resources,  to  ut i l ize rad iat ion and radio isotopes for  the d iagnosis  and t reatment  of  speci f ic
d iseases.  As of  January 201.6,  fac i l i t ies in  nuc lear  heal th  care nat ionwide inc lude:

. 07 Co-60 Teletherapy Units and l0 Brachytherapy Units

. 24 Medical Linear Accelerators

. 02 Medical Cyclotrons and 04 PET/CT Facilities

. 12 Radioimunoassay Laboratories

. 50 Nuclear Medicine Centers

. 01 Tc-99m Generator Production Facility and 0l Radiopharmaceutical Kit Facility

1.2.6. Nuclear Safety and Security

The Phi l ipp ines has establ ished a basic  nat ional  in f rast ructure for  rad iat ion safety  and is
current ly  tak ing a number of  in i t ia t ives to  s t rengthen i t ,  main ly  for  the purpose of  ensur ing
fu l l  compl iance wi th  in ternat ional  safety  s tandards and the cont inuous avai lab i l i ty  o f  an
adequate number of  competent  s taf f  responsib le for  implement ing the nat ional  rad iat ion
safety  and contro l  programme. The par t ic ipat ion of  the Phi l ipp ines in  var ious regional  and
internat ional  pro jects  on nuclear  safety  and secur i ty  has s t rengthened fur ther  the nat ional
infrastructure for nuclear safety and security.

The PNRI,  former ly  the Phi l ipp ine Atomic Energy Commiss ion,  was establ ished by law in

1958.  The PNRI is  the nat ional  nuc lear  regulatory  author i ty ,  which exerc ises regulatory

contro l  over  nuc lear / rad ioact ive mater ia ls  and nuclear / rad iat ion fac i l i t ies.  l t  serves as the
nat ional  competent  author i ty  on nuclear  mat ters  inc lud ing nuclear  secur i ty  and safeguards.
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I I .  NATIONAL DEVELOPMENT PRIORITIES RELEVANT TO IAEA TECHNICAL COOPERATION

PROGRAMME

The Nuclear  S & T Plan is  geared towards s t rengthening the safe and secure ut i l izat ion of
nuc lear  energy in  the fur therance of  the PDP 2OL7-2022and the Nat ional  S & T Plan.  ln

considerat ion of  these and the IAEA TC programme, the current  CPF ident i f ies the fo l lowing
possib le  areas of  cooperat ion between the Phi l ipp ines and the IAEA:

o Food and Agr icu l ture
o Natura l  Resources and Envi ronment
. Energy
r  Industry
o  Human  Hea l th
o Nuclear  Safety  and Secur i ty
o Human Capaci ty  Bui ld ing

The appl icat ions of  nuc lear  energy in  the ident i f ied areas of  cooperat ion wi l l  contr ibute to

the nat ional  e f for ts  of  achiev ing the UN SDGs u l t imate ly  eradicat ing pover ty  and hunger  and
making economic development  inc lus ive;  o f  address ing the impacts of  c l imate change
br ing ing about  r isk- res i l ient  communi t ies and ecosystems and susta in ing the envi ronment
for the present and future generations .

11.1. Food and Agriculture

The PDP 2OL7-2022 has devised strategies to improve farm productivity by enabling farmers

and f isherfolk greater access to land, water resources, and to technology in terms of better
qual i ty  inputs such as p lant ing mater ia ls ,  so i l  fer t i l i ty  maps,  f ish s tocks,  as wel l  as access to
post-harvest faci l i t ies. The government wil l  increase funding for R & D to enable scientists to
improve products  compl iant  to  in ternat ional  s tandards,  develop new products,  smart

farming pract ices,  and c l imate-responsive technologies.  The government  wi l l  a lso promote

farm diversif ication with high value crops of export potential to provide more opportunit ies
for enterprises to engage in this sector. In consideration of the ecological aspect of
development ,  the government  wi l l  adopt  the r idge to  reef  approach in  promot ing th is
sector.

Nuclear  technologies are in  p lace to  suppor t  the s t rategies put  forward in  the PDP. F i l ip ino

nuclear  sc ient is ts  have at ta ined a respectable level  o f  exper t ise in  the appl icat ions of  nuc lear

technology in  th is  sector .  They share the i r  exper t ise wi th  developing countr ies through
hosting fel lowships and scientif ic visitors or through the despatch of experts.. They actively
par t ic ipate in  reg ional  and in ternat ional  pro jects  re la ted to  food and agr icu l ture organized
by the IAEA and other organizations, which provide excellent platforms for information

exchange and exper t ise in  var ious themat ic  areas.

The ident i f ied nat ional  development  pr ior i t ies re levant  to  the Agency 's  technica l

cooperat ion program and wi th in  the ambi t  o f  avai lab le local  exper t ise in  nuc lear  S & T fa l l
in to  two major  areas under  th is  sector :
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11.1.1. lmprovement of Agricultural Productivity :

o  Crop improvement  through the development  of  new mutant  crop var ie t ies that  can
del iver  h igher  y ie lds and have bet ter  adaptabi l i ty  to  c l imate change,  such as h igh
temperature res is tance,  drought  to lerance,  e tc .  Mutat ion induct ion a lso prov ides
valuable b iod ivers i ty  and mater ia l  for  crop improvement  to  bet ter  adapt  to  c l imate
change.

o Smart farming systems to enhance productivity by improving fert i l izer use eff iciencies
and opt imiz ing i r r igat ion systems for  s tap le and h igh va lue crops,  and industr ia l  crops

o Appl icat ion of  rad iat ion-processed kappa carrageenan as p lant  growth promoter  and
elicitor. Development of other products such as hydrogel

o lmprovement of integrated pest management strategies focusing on steri le insect
technique and b io log ica l  contro l  and b io-pest ic ides;

o lmproved l ivestock production focusing on genetic characterization of indigenous
animals and breed improvement ,  contro l  o f  an imal  d iseases,  especia l ly  those of  a
t ransboundary and zoonot ic  nature,  as wel l  as improved nutr i t ion and feeding
systems.

l l .L.2.lmprovement of Quality and Safety of Food Supply and its Traceabil i ty:

o  Reduct ion of  postharvest  losses of  foods through both gamma and e lect ron beam
ir radiat ion focusing on microbia l  inact ivat ion of  pathogenic  microorganisms and shel f -
l i fe  extension in  meat  and meat  products ,  f ish and poul t ry  products  .  The Phi l ipp ine
Nat ional  Standard for  Food l r rad iat ion as a Process ,  approved by DTI  in  2015,  is  an
important  par t  o f  the programme. The establ ishment  of  a  commerc ia l  i r rad iat ion
fac i l i ty  wi l l  be promoted and suppor ted.

o The appl icat ion of  i r rad iat ion technology as quarant ine t reatment  against  pests  for  the
export of fresh fruits and vegetables

o Development of irradiated food (cereal bars and ready-to-eat meals) for emergency
and security forces focusing on safety and quali ty of food for extended period of t ime
as wel l  as for  immune-compromised pat ients

Food authent icat ion and provenance studies to  protect  Phi l ipp ine h igh va lue crops and
commodi t ies in  in ternat ional  t rade,  and to  ensure consumer protect ion against  f raud
and industr ia l /agr icu l tura l  malpract ices such as misrepresentat ion and adul terat ion .
RBA as ear ly  warn ing method for  sax i tox in contaminat ion in  shel l f ish and other

equal ly  impor tant  tox ins that  are barr iers  to  t rade.

11.2. Natural Resources and Environment

The identif ied national development priori t ies relevant to the Agency's technical
cooperation program under this sector are:

L.2.L. Accelerating the Comprehensive Assessment of the Country's Fresh Water
System Using lsotope Hydrology

lsotopic  techniques are current ly  be ing used for  character iz ing the groundwater  system in
some selected s i tes in  the Phi l ipp ines.  Under  the In tegrated Water  Resource Management
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Framework Plan ( IWRMFP),  which takes a r iver  bas in/watershed approach to  water
resources management  and in tegrates the management  of  land resources and water
resources, the work wil l  be expanded to cover the fol lowing:

River  bas in s tudies to  address the l imi ted knowledge on the current  and fu ture water
resources s i tuat ion in  a r iver  bas in.  consider ing the current  changes and t rends in  the
use of  water  resources such as c l imate change and increasing developments

Groundwater studies in water cri t ical cit ies to effectively and equitably manage
groundwater  resources and prov ide guidance for  groundwater  development  in  the
study area consider ing current  s i tuat ion as wel l  as fu ture impact  o f  c l imate change.

Establ ishment  of  groundwater  moni tor ing network

Appl icat ion of  env i ronmenta l  forensics in  the ident i f icat ion of  sources and processes

and mechanisms of  po l lu t ion ,and in  the est imat ion of  po l lu tant  loading in  the aquat ic ,
ter rest r ia l  and a i r  env i ronment

11.2.2. Management of Marine Coastal Pollut ion

The IAEA can ass is t  wi th  the appl icat ion of  nuc lear  and isotopic  techniques to  ascer ta in
coasta l  vu lnerabi l i ty  and res i l ience to  c l imate change as wel l  as moni tor  and assess coasta l
po l lu t ion caused by land-based and sea-based pol lu t ion sources,  € .8. ,  mine ta i l ings.
Assis tance wi l l  be prov ided by the IAEA to Phi l ipp ines laborator ies on the appl icat ion of
nuclear  and re la ted techniques for  the analys is  of  contaminants such as radionucl ides,  tox ic
meta ls ,  Pers is tent  Organic  Pol lu tants  and petro leum hydrocarbons,  which are impact ing the
mar ine coasta l  env i ronment  of  the country  and for  s tudy ing the i r  b ioaccumulat ion,  fa te and
toxicity, in order to protect the sustainable delivery of marine ecosystem services and
enhance seafood safety  for  the populat ion of  the Phi l ipp ines.

Cl imate change causes ocean ac id i f icat ion (OA) and impacts the mar ine ecosystem,
negatively affecting food supplies and ocean health. Awareness of the l inkages therein can
lead to  a more comprehensive approach in  ecosystem governance and management  for
susta inable management  and secur i ty .  Research on OA in  the Phi l ipp ines is  scant ,  thus th is
wi l l  be pursued in  the coming years wi th  the ass is tance of  the IAEA.

11.3. Energy

11.3.1. Nuclear Power Programme

The Phi l ipp ine Government 's  Long- term Development  Plan:  Ambi t ion Nat in  2040 is  seen to
st imulate an aggress ive growth in  the manufactur ing sector  which wi l l  dramat ica l ly  increase
the energy demand.  The government  env is ions meet ing the country 's  development  goals  in
a sustainable low carbon future through a diversif ied mix, low emission and affordable
energy. This is reflected in the strategic policy direction for the energy sector which is
commitment to ensure energy security, energy access and promote low carbon future from
the Government's Eight Point Package agenda. These objectives are anchored on the
effective implementation of the fol lowing goals: (Ll rcO% electr i f ication of al l  unelectr i f ied
households,  (2)  bu i ld  a common carr ier  natura l  gas receiv ing and d is t r ibut ion in f rast ructure
anchored at a future clean energy city, (3) connect Mindanao grid with the connected
Luzon and Visayas gr ids (4)  p lan and bui ld  appropr ia te por t fo l io  of  insta l led and dependable

o
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power capacit ies, (5) accelerate the total privatization of Power Sector Assets and Liabil i t ies
Management  (PSLM) Assets,  (6)  ensure t ransparency and predic tabi l i ty  in  the power
generat ion,  t ransmiss ion and d is t r ibut ion permi t t ing process,  (7)  under take capabi l i ty  and
human resources among the "energy fami ly" ,  (8)  conduct  a  nat ionwide campaign on ways to
reduce e lect r ic i ty  and fue l  consumpt ion,  and (9)  pursue energy resource development ,
These goals provide a window for the introduction of nuclear power.

Thus, The DOE has started a reassessment of nuclear energy as a long term power option for
the country .  This  reassessment  a lso considers recent  developments in  ASEAN countr ies that
are p lanning to  use nuclear  power to  prov ide them wi th cheaper  and more re l iab le
elect r ic i ty ,  thereby making them even more compet i t ive and susta inable.

Pro jects  that  wi l l  be explored wi l l  focus on the fo l lowing:

o Development  of  a  publ ic  communicat ion s t rategy and capabi l i ty  for  nuc lear  power to
address negative perception of nuclear power;

o Pre-Feasib i l i ty  Study on a Nuclear  Power Programme in the Phi l ipp ines
o Assessment of the L9 infrastructure elements of nuclear power program
o Peer  rev iew by an IAEA lNlR Miss ion
o Assessment  of  current  t rends in  nuc lear  power technologies inc lud ing Smal l  Modular

Reactors for  the Phi l ipp ines.
o Capaci ty  bu i ld ingto s t rengthen the new NEPIO and the nuclear  regulatory  body

11.4. Industry

Industr ia l  appl icat ion of  rad io isotope technology in  var ious key f ie lds of  h igh soc io-economic
s igni f icance wi l l  be fur ther  expanded under  th is  CPF.  The shor t  term,  as wel l  as the medium-
term act iv i t ies,  wi l l  par t icu lar ly  suppor t  the fo l lowing programmes:

o Developing capabil i ty for electron beam technology for R&D in the production of new
products,  e .9. ,  nanomater ia ls ,  new composi tes us ing natura l  and synthet ic  po lymers,
and for technology transfer

r  Susta in ing the nat ional  capabi l i ty  for  t ra in ing and appl icat ions of  non-destruct ive
test ing techniques,  and

o Strengthening the nat ional  capabi l i ty  for  rad iot racer  and nuclear  gauge technologies;
extending technical assistance to the private sector in sett ing up a commercial
i r rad iat ion fac i l i ty ;  and ass is t ing the rev i ta l ized min ing industry  through the appl icat ion
of  nuc lear  techniques in  the a)  explorat ion of  new deposi ts  and b)  character izat ion of
ores, c) optimization of recovery processes, and'd) development of waste remediation
schemes.

11.5.  Human Heal th

The CPF provides for continuing focus on f ighting cancer and other l i festyle-related diseases
at the diagnostic and treatment stages through the fol lowing concrete objectives:

o Developing and ut i l iz ing radiopharmaceut ica ls  for  imaging and t reatment
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o lmprov ing the qual i ty  o f  rad iotherapy in  cancer  centers through t ra in ing of  oncologis ts
and medica l  phys ic is ts ,  rad io log is ts  and technologis ts

o Strengthening nuclear medicine to effectively diagnose and assess the extent of
card iovascular  d isease ,d iabetes ,  mosqui te-basesed d isease,  and to  moni tor  cancer
treatment effect

o Establ ish ing addi t ional  medica l  cyc lot rons and other  nuc lear  fac i l i t ies to  br ing the
latest  developments in  nuc lear  d iagnosis  and t reatment  c loser  to  the major i ty  o f
F i l ip ino pat ients .

o Promot ing nutr i t ional  s tud ies to  develop and moni tor  nut r i t ion programmes to
address malnutri t ion especial ly in the f irst L000 days of l i fe.

11.6. Nuclear Safety and Security

Notwithstanding the achievements so far achieved in the f ield of nuclear safety and
secur i ty , ,  the Phi l ipp ines seeks the ass is tance of  the IAEA in  the fo l lowing themat ic  areas:

| 1.6.1 Legislative Framework

The Phi l ipp ine Congress is  act ive ly  pursuing the passage of  the new law creat ing a separate
and independent  nuc lear  regulatory  author i ty ,  the Phi l ipp ine Nuclear  Regulatory
Commiss ion.

11.5.2 Nuclear Power Option

The fo l lowing act iv i t ies wi l l  be under taken:

o Act iv i t ies towards coming up wi th  the nat ional  pos i t ion on nuclear  power
o Host inB of  lN lR Miss ion
o Development  of  new regulat ions and/or  rev is ion of  ex is t ing regulat ions and enhancing

regulatory activit ies related to nuclear power.
o Updating the national radioactive waste management policy and strategy, with further

development of the national radwaste repository
o Capaci ty  bu i ld ing for  the nuclear  regulators

11.6.3 Emergency Preparedness and Response (EPR)

The fo l lowing act iv i t ies wi l l  be under taken:

o Review and modi f icat ion,  as appropr ia te,  the nat ional  rad io log ica l  emergency p lan to
address a l l  in i t ia tors  of  an emergency (e.g.  nuc lear  acc ident ,  nuc lear  secur i ty  event ,
etc.)

o Establ ishment  of  Envi ronmenta l  Radioact iv i ty  Moni tor ing Network for  EPR
o Strengthening of national cytogenetic biodosimetry capabil i t ies for Nuclear Emergency

Preparedness
o Conduct  o f  EPR dr i l ls  and exerc ises
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11.6.4 Nuclear Security

The fo l lowing act iv i t ies wi l l  be under taken:

o lmplementat ion of  the Nat ional  Nuclear  Secur i ty  P lan and the associated In tegrated
Nuclear  Secur i ty  Suppor t  P lan

o Host ing of  re levant  IAEA Exper t  Peer  Review Miss ions to  assess the implementat ion
of the National Revised Action Plan forthe Safety and Security of Radioactive Sources

11.7. Human Capacity Building

The Phi l ipp ine Government  wi l l  cont inue to  requi re ass is tance f rom the IAEA in  i ts  human
capaci ty  bu i ld ing in i t ia t ives in  nuc lear  S and T.  These in i t ia t ives const i tu te developing new
competencies,  assessment  of  current  competencies and prov id ing necessary in tervent ions in
f i l l ing up competency gaps.

11.7.1 Nuclear Applications

The Phi l ipp ines ant ic ipates that  reactor  technology wi l l  eventual ly  be ut i l ized because of  i ts
potent ia l  as too ls  for  developing S&T capabi l i ty  in  the country  and can prov ide the necessary
inf rast ructure which wi l l  contr ibute in  bu i ld ing technica l  exper t ise should the Phi l ipp ines
decide to  embark on a nuclear  power program. Act iv i t ies towards th is  end are as fo l lows:

o  conduc to f theAnnua l  Neu t ronSchoo l ,acapac i t ybu i l d ingp ro jec tdes igned fo r t ra in ing
and educat ion of  new generat ion of  nuc lear  sc ience workers,  and in  tandem wi th the
incoming pro ject  on bui ld ing capaci ty  by re-us ing the Phi l ipp ine Research Reactor  1
in to a TRIGA fuel  subcr i t ica l  assembly.

o Convers ion of  the PRR-1 TRIGA fuels  to  a TRIGA subcr i t ica l  assembly which is  an
ongoing TC project

o Development of the country's human resources to regulate, construct, operate, and
manage the proposed 10 MW research reactor  and the 30 MeV par t ic le  accelerator .

11.7.2 Nuclear Safety, Security, and Safeguards

Equal ly  impor tant  is  s t rengthening competencies of  regulators  in  order  to  ensure the safe
and secure ut i l izat ion of  nuc lear / rad ioact ive mater ia ls  in  the country .  Act iv i t ies towards th is
end  i nc lude  :

o  Capaci ty  bu i ld ing of  regulators  in  ru le  making,  l icensing and evaluat ion ,  inspect ion
and enforcement ,  emergency preparedness and response

o  Capac i t ybu i l d ingo f  s ta f f f r omthena t iona l  secu r i t yand in te l l i genceagenc iesandPNRl
on nuclear  secur i ty ,  nuc lear  forensics,  emergency preparedness and response ar is ing
from n uclear/radiological terrorist attack

.  Migrat ion of  the present  qual i ty  management  system to an in tegrated management
system
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I I I .  RELEVANT INTERNATIONAL DEVELOPMENT ASSISTANCE

In promot ing nat ional  development ,  the Phi l ipp ine Government  pays par t icu lar  a t tent ion to

in ternat ional  cooperat ion.  The Phi l ipp ines has s igned and rat i f ied the major i ty  o f

in ternat ional  convent ions and inst ruments (Annex 1) .

The three major  types of  donors compr ise 1)  the Uni ted Nat ions (UN) System; 2)  mul t i la tera l

donors,  and 3)  b i la tera l  donors.

Pr ior i ty  ass is tance areas addressed by these donors are as fo l lows:  L)  Help ing the country  to

take up the chal lenges of  economic and soc ia l  modern izat ion;  2)  Development  of  the pr ivate

sector, creation of jobs and poverty reduction; 3) Human resources (education, training,

h igher  educat ion) ;  4)  Natura l  resources ( rura l  development ,  env i ronmenta l  protect ion) ;  5)
Basic infrastructure (transport, health, urban development) and economic competit iveness;
6)  Suppor t  for  s t rengthening the compet i t iveness of  the economy and 7)  developing the
productive base.

The Phi l ipp ines s igned the Mi l lennium Declarat ion,  and has under taken to achieve the

Mi l lennium Development  Goals  (MDGs) by 2OL5.  The UN Post-2O15 Susta inable
Development  Agenda was adopted by Member States of  the Uni ted Nat ions,  inc lud ing the
Phi l ipp ines,  dur ing the i r  Genera l  Assembly in  September 2015.  The Susta inable Development
goals  (SDGs) succeed the MDGs.  Thus,  the Phi l ipp ine Government  and the Uni ted Nat ions

System for development assistance in the country have undertaken measures to provide a

col lect ive and appropr ia te response,  based on the promot ion of  human r ights ,  to  the major

chal lenges of  susta inable development .

This section provides a descript ion of the activit ies supported by the Government's

development  par tners in  the pr ior i ty  sectors l is ted in  sect ion l l .

f lf .1. UN Development Assistance Framework (UNDAFI2OL2-20L8

The United Nations Development Assistance Framework (UNDAF) for 2OL2-2O18 art iculates

the co l lect ive,  coherent  and in tegrated response of  the UN system in the Phi l ipp ines in

suppor t  o f  nat ional  development  pr ior i t ies l t  is  a  resul t  o f  a  comprehensive consul ta t ive
process of identifying the major development priori t ies in the country and its comparative

advantages.  This  process was under taken by the UNCT among the UN agencies,  the

Phi l ipp ine Government ,  c iv i l  soc iety ,  development  par tners and other  s takeholders.  The

UNDAF 2OL2-20I8, through its theme" support ing inclusive, sustainable and resi l ient

development" is consistent with the inclusive growth framework of the PDP 2OL7-2022 to

create adequate employment  oppor tuni t ies for  many Fi l ip inos in  order  to  s ign i f icant ly
reduce pover ty .  .  The UNDAF's seven year  cyc le endeavours to  harmonize the UN's del ivery

o f i t s suppo r tw i t h the imp lemen ta t i ono f t hePDP.  l t i sexpec ted tohe lp rea l i ze thecapac i t y

development  requi rements of  the PDP. The UNDAF aims to at ta in  the fo l lowing four

outcome areas: 1) universal access to quali ty social services with focus on food and nutri t ion

security, universal health care, reproductive, maternal and neonatal health, education, social
protect ion,  HIV and AIDS);  2)  decent  and product ive employment  for  susta ined,  greener

growth;  3)  democrat ic  governance,  and 4)  res i l ience toward d isasters and c l imate change

with capacity development as the central thrust and main benefit  cooperation (disaster r isk
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reduct ion and management ,  c l imate change adaptat ion,  env i ronment  and natura l  resources
protection and conservation ).

The IAEA is a signatory to the UNDAF 201,2-2018 with a commitment of USS5M.

l l l .2. lnternational Atomic Energy Agency (IAEA)

The Phi l ipp ines became a member of  the In ternat ional  Atomic Energy Agency ( IAEA) in  1958.
Total assistance provided by the IAEA to national projects during the last ten years (2005-

Z0I4l amounted to USS 3,972,850. Human resources capacity building, through the conduct

of expert missions, fel lowships, training courses and scientif ic visits, comprise the major

component of technical cooperation. Based on historical data,, the largest share of assistance
was provided to agriculture, fol lowed by industry and hydrology, application in biology and
environment, nuclear safety, application of isotopes & radiation in medicine, and fuel cycle
and waste management.

Nuclear  sc ience and technology can contr ibute to  the at ta inment  of  th i r teen (13)  of  the

seventeen (17)  SDGs namely:  1)  end pover ty  and hunger ;  2)  achieve food secur i ty  and

improved nutr i t ion for  a l l ;  3)  ensure heal thy l ives;  4)  ensure inc lus ive and equi tab le qual i ty

educat ion;  5)  ensure avai lab i l i ty  and susta inable management  of  water  resources;  6)  ensure

access to  af fordable and susta inable energy;  7)  promote susta ined inc lus ive economic and

industr ia l  growth;  8)  bu i ld  safe and res i l ient  in f rast ructure;  9)  combat  c l imate change;  10)

conserve oceans and marine resources; 1-1-) protect terrestr ial ecosystems and biodiversity;

12)  ensure susta inable consumpt ion and product ion pat terns and 13)  promote g lobal

par tnerships and knowledge shar ing in  sc ience and technology.  The Phi l ipp ines,  through

cont inu ing cooperat ion wi th  the IAEA has developed the capabi l i ty  in  nuc lear  sc ience and

technology and i ts  appl icat ions to  d i rect ly  contr ibute to  the at ta inment  of  the above.

l l l .3. Global Environment Facil i ty (CEF)

The Phi l ipp ines has under taken pro jects  and grants  re levant  to  the object ives and mandate

of  GEF,  namely,  b iod ivers i ty ,  c l imate change,  pers is tent  organic  pol lu tants  (POPs),  and

international water focal areas. The GEF conducted a country portfol io evaluation covering

L992-2O07 of 30 GEF national projects, small grants program, and selected regional projects

tota l l ing USS145M. These inc lude a UNIDO-led Global  Programme to Demonstrate the

Viabi l i ty  and Removal  o f  Barr iers  that  lmpede Adopt ion and Successfu l  lmplementat ion of

Available, Non-combustion Technologies for Destroying POPs, a World Bank-led Climate

Change Adaptat ion pro ject ,  and a UNDP- led Scal ing up Risk Transfer  Mechanism for  Cl imate

Vulnerable Agr icu l tu  ra l -based Commu ni t ies in  M indanao.

l l l .4. Food and Agriculture Organization (FAO)

The FAO Country Programme Framework for the Phil ippines (20I2-2OI8) includes the

fo l lowing pr ior i ty  areas re levant  to  th is  CPF:  L)  improv ing food and nutr i t ional  secur i ty ;  2)

enhancing agr icu l tura l  product ion and product iv i ty ;  3)  susta inable management  of  natura l

resources;  and 4)  promot ing agr icu l tura l  adaptat ion and mi t igat ion to  c l imate change and

reducing disaster r isks.
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l l l .5. World Health Organization (WHO)

The WHO Country Cooperation Strategy for the Phil ippines (2OLL-20L6) serves as the
medium- term v is ion of  the Organizat ion 's  technica l  cooperat ion for  the country  responding

to i ts  rea l izat ion whi le  contr ibut ing to  the Organizat ion-wide Medium-term Strategic  Plan
(MTSP 2008-20L3) .  The process used in  developing WHO's s t rategic  agenda ensures that  the
Organizat ion 's  suppor t  is  anchored on nat ional  heal th  pr ior i t ies as wel l  as country  heal th

chal lenges in  l ine wi th  the Uni ted Nat ions '  "Del iver ing as One" approach,  the Country
Cooperat ion Strategy (CCS) harmonizes wi th  and contr ibutes to  the Uni ted Nat ions

Development Assistance Framework (2072-2018). For the next six years, the Organization's
support to the country shall  focus on the fol lowing strategic priori t ies:

Strategic Priority L: Strengthening health systems to provide equitable access to quali ty

heal th  care.

Strategic  Pr ior i ty  2 :  Enabl ing ind iv iduals ,  fami l ies and communi t ies to  bet ter  manage the i r
heal th  and i ts  determinants

Strategic  Pr ior i ty  3 :  lmprov ing the res i l iency of  nat ional  and local  inst i tu t ions against  heal th
security r isks

l l l .6. Asian Development Bank (ADBI

The Country Partnership Strategy for 2011-2016 between ADB and the Phil ippines focuses
on improving the investment cl imate, more effectively delivering social services, and
min imiz ing d isaster  r isks.  The ADB has suppor ted nat ional  act iv i t ies on land-  and water-
based natura l  resources management  which contr ibute to  the at ta inment  of  improved

conservat ion,  protect ion,  rehabi l i ta t ion and management  of  natura l  resources.  Fur ther ,  i t

has supported activit ies on renewable energy, energy eff iciency and conservation, and

energy sector development, which contribute to improved energy eff iciency. The Bank has

an average annual  lending of  USS745 mi l l ion to  the Phi l ipp ines for  the past  10 years.

l l l .7 .  European Union (EU)

Under  i ts  EU-INSC ( lnst rument  for  Nuclear  Safety  Cooperat ion)  Pro ject ,  the EU extends

technica l  ass is tance to  the Phi l ipp ines in  s t rengthening the nat ional  nuc lear  regulatory
f ramework through t ra in ing in  var ious areas of  nuc lear  regulat ions which inc lude
formulat ion of  regulat ions,  l icensing assessment ,  inspect ion and enforcement ,  and
emergency preparedness and response.  Under  i ts  EU- lFS ( lnst rument  for  Secur i ty)  ,  the EU ,
in  cooperat ion wi th  the IAEA and the US DOE, establ ished the Tra in ing Faci l i ty  for  Borders

Contro l  a t  the PNRI Compound.  The EU has a lso cooperated wi th  the Phi l ipp ines in

formulat ing the Nat ional  CBRN Act ion Plan.  The Phi l ipp ines,  in  turn,  has served as the

Secretariat for the EU-init iated Center of Excellence in Asia.
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l l l .8. Bi lateral Partners

Japan is  the largest  b i la tera l  donor  to  the Phi l ipp ines.  J ICA's  pr ior i ty  areas of  ass is tance
inc lude 1-)  overcoming vu lnerabi l i ty  and stabi l iz ing bases for  human l i fe  and product ion
act iv i ty  (natura l  d isasters,  c l imate change,  in fect ious d isease) ,  and 2)  enhancing agr icu l tura l
product ion and product iv i ty .  Relevant  to  nuc lear  S & T,  Japan extended f inancia l  ass is tance
to the Phi l ipp ines in  the establ ishment  of  the PNRI Elect ron Beam l r rad iat ion Faci l i ty  and in
the automat ion of  i ts  Co-60 Mul t i -Purpose l r rad iat ion Faci l i ty  under  the IAEA Peacefu l  Uses
In i t ia t ive (PUl) .

The Uni ted States of  Amer ica (USA) is  the second largest  donor  to  the Phi l ipp ines.  Among
the USAID pr ior i ty  areas of  ass is tance are:  L)  c l imate and d isaster  res i l ience;2)  natura l
resource management  ( f isher ies and watershed management ,  energy p lanning,  c l imate
change r isk assessment  and adaptat ion) ,  and 3)  heal th  concerns (TB t reatment)  .  Relevant  to
Nuclear  S & T,  the Uni ted States has extended f inancia l  ass is tance in  the implementat ion of
the Nat ional  Food l r rad iat ion Programme and in  the establ ishment  of  the PNRI Elect ron
Beam l r rad iat ion Faci l i ty .  The US DOE has been extendingtechnica l  cooperat ion to  PNRI and
to nat ional  secur i ty  and in te l l igence agencies in  implement ing the Nat ional  Nuclear  Secur i ty
Plan since 2004.

Austra l ia  is  the th i rd  largest  b i la tera l  donor ,  though i ts  programme in the Phi l ipp ines appears
to be declining. AUSAID's relevant priori t ies for 2075-2018 are mainly in the areas of disaster
r isk  reduct ion (meteoro logica l  and geologica l  hazards and c l imate change adaptat ion)  and
agr icu l tura l  product ion ( increasing crop va lue) .  The AUSAID,  through the Austra l ian Nuclear
Science and Technology Organizat ion (ANSTO),  has extended to the Phi l ipp ines t ra in ing on
nuclear  secur i ty  and emergency preparedness and response.

Canada has ass is ted the Phi l ipp ines enhance the phys ica l  protect ion of  the TRIGA fuels  in
the  PRR-1 .
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IV. OVERVIEW OF PAST AND PRESENT TECHNICAL COOPERATION ACTIVITIES IN THE
COUNTRY

The Phi l ipp ine membership in  the IAEA in  L958 augured wel l  for  the development  of  nuc lear
S & T in  the country .  The technica l  cooperat ion programme of  the IAEA has contr ibuted
signi f icant ly  towards human resource development  for  the promot ion and regulat ion of
nuclear  energy,  and for  the establ ishment  of  the necessary nuc lear  fac i l i t ies and laborator ies
for  R & D,  technology t ransfer ,  and nuclear  serv ices.  Benef ic iar ies of  the programme who
have become act ive par tners of  the IAEA in  the promot ion of  peacefu l  nuc lear  appl icat ions
inc lude the PNRI,  nuc lear  medic ine and radiotherapy centers of  both publ ic  and pr ivate
hospi ta ls ,  PHILRICE, Inst i tu te of  P lant  Breeding,  UP-Nat ional  Crop Protect ion Center ,  Food
and Nutr i t ion Research Inst i tu te,  the UP-Nat ional  Inst i tu tes of  Heal th ,  UP-Mar ine Science
Inst i tu te,  UP-Nat ional  Inst i tu te of  Geologica l  Sc iences,  Bureau of  Animal  Industry ,  Bureau of
Plant  Industry ,  Envi ronmenta l  Management  Bureau,  Mines and Geosciences Bureau,
Nat ional  Water  Resources Board,  Phi l ipp ine Nat ional  Oi l  Company-  Energy Development
Centre (PNOC-EDC),  Depar tment  Of  Heal th  (DOH).

Over  the past  L5 years,  the Phi l ipp ines has implemented about  45 nat ional  technica l
cooperat ion pro jects  in  the var ious appl icat ions of  nuc lear  energy d is t r ibuted as fo l lows:  6  %
for food and agriculture, L1 % for health, 29 % for industry, 22 % for environment, 20 % for
nuclear/radiation safety, and L1 % for nuclear science development. The largest share of
assistance provided was in the form of equipment. Human resources capacity building,
namely, through the conduct of expert missions, fel lowships, training courses and scientif ic
visits, accounted for the remainder.

Var ious research organizat ions in  the Phi l ipp ines have been par t ic ipat ing in  the IAEA
Coordinated Research Programme (CRP).  Current ly ,  there are t6  research
contracts/agreements between PNRI and other research organizations with the IAEA in the
f ie lds of  agr icu l ture,  food and nutr i t ion,  human heal th ,  isotope hydro logy,  env i ronment ,
nuc lear  sc ience and nuclear  fue l  cyc le,  rad ioact ive waste,  and nuclear  secur i ty .  The CRPs
enable F i l ip ino sc ient is ts  to  under take proof  o f  concept  us ing nuclear  technologies and
interact with fel low scientists in the f ield.

The Phi l ipp ines has been an act ive member of  the Regional  Cooperat ive Agreement  for
Research,  Development  and Tra in ing Related to  Nuclear  Sc ience and Technology (RCA) s ince
L978. The part icipation of the country in both Agreement and non-
Agreement  reg ional  pro jects  has brought  added value to  i ts  membership in  the IAEA as i t
shares knowledge, experience and best practices with Member States in the Asia and the
Pacif ic.

A number of  the major  equipment  and fac i l i t ies have been procured/establ ished under  a
cost -shar ing scheme between the IAEA and the Phi l ipp ine Government  as wel l  as ext ra-
budgetary contr ibut ions f rom Member States par t icu lar ly  Japan and the USA. Fur ther ,  the
Phi l ipp ine Government  prov ides funds for  personal  serv ices,  maintenance and operat ing
expenses and the procurement  of  equipment  requi red for  the successfu l  implementat ion of
the TC and regional  pro jects .  Phi l ipp ine Government  prov ides funds for  personal  serv ices,
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maintenance and operat ing expenses and the procurement  of  equipment  requi red for  the
successfu l  implementat ion of  the TC and regional  pro jects .

ln accordance with the plan of action of the CPF for 20IO-20L5, the Phil ippines has the
fo l lowing achievements :  1)  three major  fac i l i t ies have been establ ished in  the Phi l ipp ines
namely,  the 2.5 MeV Elect ron Beam l r rad iat ion Faci l i ty ,  the Tc-99m Generator  Product ion
Faci l i ty ,  and the medica l  cyc lot ron/PET-CT fac i l i ty ,  2)  a  subcr i t ica l  assembly us ing the TRIGA
fuels  is  be ing establ ished which wi l l  address in  the near- term the need for  a  neutron
source;  3)  government- funded feas ib i l i ty  s tud ies have been under taken showing that  a  30
MeV cyclotron and a 1-0 MW research reactor are viable to serve the needs of the country in
the medium- and long- term,  and 4)  enhanced par t ic ipat ion of  F i l ip ino sc ient is ts  in  IAEA
act iv i t ies especia l ly  in  serv ing as exper ts  as wel l  as t ra iners for  fe l lows f rom other  Member
States. The succeeding sub-sections present equally important achievements by sector.

|V.1. Food and Agriculture

The fo l lowing capabi l i t ies and phys ica l  in f rast ructures have been developed/set  up:

o Gamma l r rad iat ion Faci l i ty  -semi  commerc ia l  sca le
o Electron Beam Facil i ty
o IRMS wi th e lementa l  analyzer
o Soi ls ,  T issue Cul ture,  RIA ELISA Laborator ies
o SIT/Entomology Laboratories
o Microbiology Laboratory cert i f ied under ISO 17025
o Specia l is ts  in  rad iat ion processing
o Specia l is ts  in  nuc lear  appl icat ions in  agr icu l ture

|V.1.1. Enhancing Crop Production Through Mutation Breeding and lmproved
Nutrient/Water Use Management

The PNRI and the Inst i tu te of  P lant  Breeding ( lPB) of  the Univers i ty  o f  the Phi l ipp ines at  Los
Banos collaborated through the projects on Mutation Breeding of Priori ty Agricultural Crops
(PH15027)  and on Enhancing Agr icu l tura l  Product iv i ty  Through Radiat ion Technology in
Mindanao (PHl  5029) ,  RCA and non-RCA Regional  Pro jects ,  to  under take crop improvement
of  banana,  ornamenta l  p lants ,  and r ice by mutat ion breeding and modern b iotechnology
methods. The TC project sowed the seed for knowledge on mutation breeding in the IPB
through t ra in ing,  exper t  serv ices and prov is ion of  equipment .  The IPB developed a bunchy
top v i rus-res is tant  mutant  var ie ty  of  banana.  Wi th subsequent  funding f rom the DOST, IPB
made mul t i - locat ional  tests  and made the new banana var ie ty  avai lab le to  farmers.  Under
th is  pro ject ,  the PNRI developed ornamenta l  p lants  wi th  new/ improved proper t ies.  PNRI
and PHILRICE have been col laborat ing in  severa l  pro jects  to  improve var ious r ice var ie t ies
leading to cert i f ied seeds and mutants which have been used to cross with other r ice
var ie t ies.  Exper t ise in  mutat ion breeding has been mainta ined and susta ined wi th  pro jects
on r ice,  ad la i ,  ornamenta l  p lants ,  mung bean,  soy bean,  and f ru i t  t rees (cashew and
mangosteen) .
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|V.1.2. Integrated Control of Oriental Fruit Fly in Guimaras lsland

The PNRI and the Nat ional  Mango Research and Development  Center  of  the Bureau of  P lant
Industry, Department of Agriculture, under the project on Integrated Control of Oriental
Fru i t f ly  on Guimaras ls land (PHl  5026) ,  appl ied s ter i le  insect  technique (SlT)  in  combinat ion
wi th the male f ru i t  f ly  annih i la t ion method in  contro l l ing the populat ion of  f ru i t  f l ies  in
Guimaras, ,  a  western Visayan is land prov ince,  resul t ing in  the reduct ion of  f ru i t  f ly
population by 73%. The project successful ly demonstrated the eff icacy of SlT, and
strengthened the capabi l i ty  o f  PNRI in  rear ing huge populat ion of  f ru i t  f l ies  (8-10M/wk)
required by SlT. The results of the project contributed to the approval by USDA of the export
of  mangoes f rom Guimaras to  the US.  The exper t ise in  th is  f ie ld  has been susta ined,  and is
present ly  be ing ut i l ized to  develop SIT against  the dengue-carry ing mosqui to .

|V.1.3. Nuclear Technology in Animal Production

The pro ject  on Nuclear  Techniques in  Animal  Sc ience (PHl  50L9) ,  he lped to  establ ish a fu l ly
equipped RIA laboratory at  the Phi l ipp ine Nuclear  Research Inst i tu te and t ra ined counterpar t
staff to carry out progesterone RIA for use in nutri t ion/reproduction interaction studies to
improve nutr i t ional  management  in  v i l lage dai ry  cat t le .  The PNRI,  in  co l laborat ion wi th  the
Bureau of  Animal  Industry  (BAl)  and Nat ional  Dai ry  Author i ty  (NDA) developed appropr ia te
UMMB formulat ions,  us ing local ly  avai lab le feed resources,  which improved the product iv i ty
of  cat t le ,  buf fa loes,  and goats,  through increased mi lk  and meat  y ie ld ,  improved surv iva l
rate and growth rate in  the i r  young,  and enhanced reproduct ive ef f ic iency in  adul ts .  The
technica l  ass is tance of  the IAEA to the BAI  in  human capaci ty  bu i ld ing and technology
t ransfer  o f  techniques used for  ear ly  and rapid detect ion of  an imal  d iseases contr ibuted to
the nat ional  achievement  of  dec lar ing the Phi l ipp ines f ree of  the foot -and-mouth d isease in
an ima ls .

lV.2 Natural Resources and Environment

The capabi l i t ies/competencies and major  phys ica l  in f rast ructure establ ished are the
fo l lowing:

. Environmental isotope laboratories (lRMS, laser isotope analyzer, Tritiurn dating
faci l i ty

o Low level radioanalyt ical laboratories (gamma spectroscopy cert i f ied under
lSOl-7025, alpha-beta analysis, Pb-21-0 dating faci l i ty)

o RBA laborator ies (  l iqu id sc int i l la t ion counter ,  HPLC, LC-MS-MS)
o XRF Elementa l  analyzer ,  b lack carbon,  OC/EC analyzer ,  ICP-MS
o Ai r  par t icu late sampl ing network
o Special ists in isotope hydrology, RBA, radiochemistry, FRNs application
.  Specia l is ts  in  a i r  po l lu tant  source appor t ionment  and receptor  model l ing
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1V.2.1. Nuclear Techniques in Harmful Algal Bloom (HAB) Studies

Toxic  red t ides have been occurr ing in  a number of  major  and minor  coasta l  areas/bays s ince
L983.  The phenomena have adversely  impacted publ ic  heal th  and the economy of  25 coasta l
areas in  the country .  An Agency TC pro ject  on Nuclear  Techniques to  Study the Red Tide
Problem (PH17006)  was launched in  1997,  the f i rs t  o f  i ts  k ind to  be funded by the IAEA, as
par t  o f  the Nat ional  Red Tide Programme. The PNRI,  UP-Mar ine Science Inst i tu te,  UP-
Nat ional  Inst i tu te of  Geologica l  Sc iences,  and the Bureau of  F isher ies and Aquat ic  Resources
(BFAR) under took the pro ject  which posted the fo l lowing s ign i f icant  outputs :  nuc lear-based
receptor  b ind ing assay (RBA) for  sax i tox in which causes the para ly t ic  shel l f ish poisoning;
capabi l i ty  for  ext ract ion and radio label ing of  the tox in;  rad iometr ic  dat ing of  cores to
determine the h is tor ica l  prof i le  of  the area and sedimentat ion rate determinat ion us ing the
established lead-210 dating faci l i ty; correlation between cyst deposit ion and radiometric
dat ing of  cores.  The success of  the pro ject  has had a h igh ly  s ign i f icant  impact  on the
protect ion of  the consuming publ ic ,  as wel l  as on the income of  the shel l f ish farmers.  The
wor ldwide va l idat ion process of  the RBA par t ic ipated in  bythe PNRI led to  i ts  approval  as a
standard technique by the AOAC, The PNRI RBA Laboratory was recognized as a regional
resource uni t  by the RCA Member States (MSs)  for  t ra in ing of  the i r  sc ient is ts  involved in
HAB studies.  This  Phi l ipp ine pro ject  served as a template for  o ther  pro jects  in  the Asia-
Paci f ic ,  and Lat in  Amer ican regions,  and for  establ ish ing an in terregional  pro ject  on HAB
studies.  In  2005,  the PNRl jo ined the ranks of  the f i rs t  s ix  se lect  inst i tu t ions throughout  the
wor ld  that  have been designated as IAEA Col laborat ing Centers.  As an IAEA Col laborat ing
Center  on HAB Studies,  i t  under takes research in  cooperat ion wi th  the IAEA Radioecology
Laboratory,  and receives t ra inees f rom other  IAEA MSs.  The PNRI has extended t ra in ing on
RBA to fe l lows f rom Oman,  San Salvador  and Cuba,  and exper t  serv ices to  Indonesia,
Thai land,  and Viet  Nam.

Under  the pro ject  on Bui ld ing Capaci ty  for  the Detect ion,  Quant i f icat ion and Moni tor ing of
Emerging HAB tox ins (PH17010) ,  the PNRI,  BFAR, and the DOH Nat ional  Epidemio logy Center
are being t ra ined for  the detect ion,  quant i f icat ion and moni tor ing of  c iguatox in and other
emerging HAB tox ins in  seafood.  The PNRI va l idates the RBA for  CFP in  c lose co l laborat ion
wi th US Nat ional  Oceanic  and Atmospher ic  Admin is t rat ion and wi th  Radioecology
Laboratory of  the IAEA Envi ronmenta l  Laborator ies,  and wi l l  set  up a fac i l i ty  capable of
quantifying and cert i fying levels of Ciguatoxin and other algal toxins in seafood products for
export. The BFAR, f isheries regulatory body , performs sample collection and actual
monitoring activit ies.

aV.2.2. Nuclear Analyt ical Techniques for Air Quality Management

In 2003,  a pro ject  on Nuclear  Techniques for  A i r  Qual i ty  Management  (PH17007)  was
under taken by the PNRI in  co l laborat ion wi th  the nat ional  env i ronment  regulatory  author i ty
to  extend the use of  nuc lear  techniques for  the analys is  of  a i rborne par t icu late mat ter  and
the identif ication of air pol lut ion sources. The project was expected to assist the
Government  in  formulat ing guidel ines on a i r  qual i ty  Through the TC pro jects  and
involvement with the RCA regional projects, the PNRI generated the f irst local long-term
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PM2.5 and PML0 data (dat ing back to  1999)  for  Metro Mani la .  The lO-year  data of  the PNRI
on PM2.5 contr ibuted to  the set t ing of  gu idel ines on a i r  par t icu lates by the Phi l ipp ine
regulatory body.  These data have been one of  the bases in  the establ ishment  of  the long-
term PM2.5 guidel ine va lue for  the Phi l ipp ines which adopted the WHO inter im values
start ing at 35 pg m-3 (unti l  2015) and at 25 Ug m-3 (start ing 2016). Air part iculate
composit ion and black carbon data formed part of the Asia-Pacif ic Aerosol Database (APAD)
of  the RCA. Fur ther ,  the data showing the reduct ion of  Pb in  a i r  par t icu lates have
documented the impact  o f  government  pol icy  re la t ive to  the phase-out  o f  leaded gasol ine.

1V.2.3. lsotope Hydrology Applications in lmproving Water Resources Assessment,
Management, and Protection

The Phi l ipp ines has developed the competence and exper t ise in  the appl icat ions of  isotope

techniques in  water  resources assessment ,  management  and protect ion through her
par t ic ipat ion in  the IAEA Technica l  Cooperat ion pro jects  PHlB022 and PH18025 ,  the re levant

RCA regional project RAS7030 and the I-WAVE project from 2001- to 2016. The PNRI has

established an isotope hydrology laboratory with an IRMS, a water isotope laser analyser,

fac i l i t ies for  t r i t ium dat ing,  operated by research s taf f  t ra ined in  operat ion and maintenance

of  the sensi t ive equipment .

The PNRI worked closely with the local water distr icts, to solve concerns related to
determin ing the or ig in  and source of  groundwater  recharge,  the causes of  groundwater
sal in i ty ,  and poss ib le  contaminat ion of  ground water ,  thereby capaci ta t ing them to
understand bet ter  the i r  water  resource and manage these resources more ef f ic ient ly  and
effectively. The results of these joint studies convinced the relevant local governments to
del ineate groundwater  protect ion zones and implement  measures to  abate the
deter iorat ion of  groundwater  qual i ty  lsotope techniques prov ided the unequivocal  ev idence
of  the vu lnerabi l i ty  to  leachate contaminat ion of  the sur face water  and groundwater  in  the
vicinity of a sanitary waste disposal faci l i ty.

The IWAVE Project undertaken in 2011- 201-5 was undertaken to improve national capacity
in  gather ing and in terpret ing fundamenta l  hydro logica l  data and us ing advanced techniques
for  conduct ing a comprehensive nat ional  water- resources assessment .  The DENR-MGB
launched a nat ional  Groundwater  Resource and Vulnerabi l i ty  Assessment  pro ject  in
Phi l ipp ine Water  Resources Regions 2 and L0 wi th  the PNRI co l laborat ing in  the design and
appl icat ion of  isotope hydro logy techniques wi th  data analys is  and in terpretat ion.  Data
collected and information generated under the project are expected to provide better
understanding by the s takeholders of  the sources and dynamics of  ground water  recharge
and in  the assessment  of  the vu lnerabi l i ty  o f  groundwater  system to contaminat ion.  One
signi f icant  outcome of  the pro ject  is  the adopt ion by the NWRB which is  the nat ional  po l icy-
making agency on water resources, of isotope hydrology methodologies and its integration
into i ts national water assessment program.
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lV.2.4. Fallout Radionuclides (FRNI for Soil-Water Studies

The TC project on Assessment of Erosion and Sedimentation Processes for Effective
Formulat ion of  Spoi l  Conservat ion and Water  Qual i ty  Protect ion Measures (PH15031) ,
undertaken during the 2005-2006 TC cycle, demonstrated the use of the fal l-out
radionucl ide Cs-1-37 in  the assessment  of  so i l  eros ion in  d i f ferent  landscape,  land use,  and
topography.  The pro ject  s i te  was the Angat  watershed which is  an impor tant  watershed in
the country  as i t  suppor ts  the water  reservoi r  that  suppl ies dr ink ing water  to  Metro Mani la
and i r r igat ion waters to  r ice f ie ld  in  the prov inces of  Bulacan and Pampanga,  The eros ion
rates data obta ined were comparable to  those us ing the convent ional  eros ion p lot  method.

Decreasing eros ion rates for  d i f ferent  land use were obta ined:  mango orchard,  shrublands,
rain-fed rice, mixed vegetables, secondary forest, and grassland. These data are helpful
gu ides to  the Depar tment  of  Agr icu l ture in  the formulat ion of  so i l  and water  conservat ion
measures,  crop p lanning and land use management ,  and to  the Depar tment  of  Envi ronment
and Natura l  Resources in  i ts  Nat ional  Greening Program. The use of  137Cs is  a very
promis ing technique to  document  both the rates and pat terns of  so i l  eros ion and
sedimentat ion,  and assess ret rospect ive medium-term (ca.  40 yr )  eros ion and sedimentat ion
whi le  of ten involv ing only  a s ing le f ie ld  v is i t  and sampl ing.

1V.3. Energy

1V.3.1. lsotope Techniques for Geothermal Resource Development

As of 2OO8, geothermal power supplied only less than L% of the world's energy. In the
Phil ippines, however, geothermal energy provides 27% of the country's total electr icity
product ion. .  The Phi l ipp ine Nat ional  Oi l  Company-Energy Development  Corporat ion (PNOC-
EDC), which developed most of the nation's geothermal power, has availed of the Agency's
TC Programme in the employment ,of  isotope hydro logy techniques,  as par t  o f  the i r
geothermal  energy program.(PH18023'  Through the TC pro ject ,  the PNOC-EDC was able to
determine the or ig in  and d is t r ibut ion of  the geothermal  gases in  the Phi l ipp ine Pal impinon
geothermal  f lu id  system. These data contr ibuted to  model ing the evolut ion of  gaseous
species in  geothermal f lu ids,  thus prov id ing a c learer  p ic ture of  the geothermal  reservoi r  and
a better and sounder basis for the formulation of a reservoir management strategy during
explorat ion of  the resource.  The IAEA ass is tance through the years to  the PNOC-EDC has
contr ibuted to  the bui ld-up of  exper t ise wi th in  the company enabl ing i t  to  expor t  i ts
exper t ise in  geothermal  explorat ion to  other  countr ies and make the Phi l ipp ines the second
largest producer of geothermal energy in the world next only to the United States of
Amer ica.  The EDC subsid iary  of  PNOC has been pr ivat ized.

1V.3.2. Nuclear Power - Assessing the Development of a Nuclear Power programme

The TC pro ject  on Assessing the Development  of  a  Nuclear  Power Programme (PH12011)
under  the 2OL6/2017 cyc le a ims to suppor t  the Phi l ipp ine Government  to  come up wi th  a
nat ional  dec is ion on nuclear  power The outputs  of  the pro ject  inc lude the fo l lowing:  1)  A
comprehensive publ ic  in format ion and communicat ion p lan was developed;  2)A
comprehensive energy s tudy inc lud ing a range of  scenar ios was developed that  can be used
to in form the publ ic  and the decis ion makers for  establ ish ing nat ional  pos i t ion on nuclear
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power.  3)  Nat ional  capabi l i t ies on energy p lanning,  model l ing,  nuc lear  in f rast ructure,  and

waste management  were enhanced.

1V.4. Industry

The capabi l i t ies/competencies and phys ica l  in f rast ructure establ ished are as fo l lows:
o Co-60 Mul t i -purpose Gamma l r rad iat ion Faci l i ty
o Elect ron Beam l r rad iat ion Faci l i ty
o NDT Tra in ing Laboratory ( IAEA, GAA)
o Gamma column scanning fac i l i ty  ( IAEA)

o Specia l is ts  in  rad iat ion processing technology
o Special ists/trainors in NDT
o Special ists in radiotracer services

1V.4.1. Training Center for Non-Destructive Testing

The PNRI and the Phi l ipp ine Society  for  Non-Destruct ive Test ing co l laborated to  implement

the PH18014 pro ject  on Tra in ing Centre for  Non-Destruct ive Test ing which resul ted in

enhanced qual i ty  and quant i ty  o f  t ra in ing courses through capaci ty  bu i ld ing of  lecturers,

upgrade of  PNRI fac i l i t ies for  t ra in ing on NDT, and access to  exper t  serv ices.  The number of

pr ivate NDT serv ice prov iders has grown f rom one to around 35 s ince the mothbal l ing of  the

BNPP in L986.  The PNRI earned accredi ta t ion as an NDT t ra in ing center  f rom Luf tansa

Technik  in  2015.

lV.4.2.Establishment of a Large-Scale Gamma lrradiation Facil i ty

The Mul t ipurpose Gamma l r rad iat ion Faci l i ty  a t  the PNRI was establ ished through technica l

ass is tance f rom the IAEA and was commiss ioned in  L989.  The fac i l i ty ,  which was upgraded to

a semi-commerc ia l  sca le in  2008 under  a cost -shar ing scheme among the IAEA, USAID,  and

the Phi l ipp ine Government ,  has opened the door  for  the local  indust r ies to  become aware of

radiat ion s ter i l izat ion and food i r rad iat ion and to  t ry  the technology for  the i r  products .  In

2OL5,  the upgraded fac i l i ty  is  serv ing the s ter i l izat ion and microbia l  decontaminat ion needs

of  66 manufacturers of  empty a lumin ium tubes,  or thopedic  implants ,  cosmet ic  raw

materials, spices, frozen fruits and dehydrated vegetables and of hospital users of frozen

bone grafts. There were only six industries avail ing of the faci l i ty in 2001. The TC project

(PH11019)  a imed to enhance the safety  and throughput  of  the Gamma l r rad iat ion Faci l i ty

through fu l l  automat ion is  present ly  be ing under taken under  a cost -shar ing scheme among

the IAEA, the Japanese Government ,  and the Phi l ipp ine Government .

The i r rad iat ion of  natura l  po lymers such as carrageenan has resul ted in  the product ion of

new products for  agr icu l tura l  and medica l  purposes.  Ol igo carrageenan produced by

i r rad iat ion has been proven to promote the growth and y ie ld  of  r ice,  mungbean,  and

peanuts both in  pot  and f ie ld  tests .  Wound dress ing and hemostat ic  agents have been

obta ined f rom i r rad iated carrageenan.  Another  wound dress ing f rom alg inate and honey

has been developed us ing radiat ion.
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1V.4.3. Preparing Plans for an lon Beam Accelerator Facil i ty for Research, Training,
Education and Applications in Nuclear S & T

The TC project entit led, "Preparing Plans for an lon Beam Accelerator Facil i ty for Research,
Tra in ing,  Educat ion and Appl icat ions in  Nuclear  Sc ience and Technology"  was under taken
over two TC cycles start ing 2012. The project generated signif icant expert assessments and
recommendat ions which have guided the Phi l ipp ines,  through PNRI,  upgrade her  nuc lear
program. Based on the pro ject  recommendat ions,  the PNRI has inst i tu t ional ized the conduct
of  the Annual  Neutron School  for  undergraduate s tudents major ing in  Physics and for  new
PNRI s taf f .  The Neutron School  s tar ted in  2OL3,  and i ts  par t ic ipants has been increasing in
number year ly .  Secondly ,  in  2015,  the NEDA commiss ioned two feas ib i l i ty  s tud ies for  the
establ ishment  of  an accelerator  fac i l i ty  and a new research reactor .  The feas ib i l i ty  s tud ies
were successfu l ly  completed by a pr ivate consul t ing f i rm in  2OL6,  and the resul ts  show the
technica l  and economic v iab i l i t ies of  a  30 MeV Cyclot ron and a 10 MW Nuclear  Research
Reactor .  The resul t  o f  the feas ib i l i ty  s tudy on the accelerator  fac i l i ty  is  in  consonance wi th
the exper t  recommendat ion that  an accelerator  mass spectrometer  may not  be the most
appropr ia te fac i l i ty  consider ing the current  PNRI requi rement  for  a  h igh neutron f lux and the
l imi ted in terest  by the wider  research communi ty  outs ide of  the PNRI.  Last ly ,  the PNRI
explored the poss ib i l i ty  o f  conver t ing and ut i l iz ing the present  TRIGA fuels  as a subcr i t ica l
assembly.  Towards th is  end,  the PNRI is  implement ing a TC pro ject  ent i t led Bui ld ing Capaci ty
in  Nuclear  Sc ience and Technology by Re-establ ish ing the Research Reactor- l  as a Tr iga Fuel
Subcr i t ica l  Assembly (PH10015.  The DOST and the nat ional  government  are suppor t ing th is
new TC pro ject  wi th  funding for  the upgrade of  re levant  fac i l i t ies and the procurement  of
needed equipment .

|V.4.4. Enhancing National Capabil i ty in Applications of Industrial Radioisotope Techniques

The TC pro ject  on Enhancing Nat ional  Capabi l i ty  in  Appl icat ions of  Industr ia l  Radio isotope
Techniques (PHl 1018) was implemented during the 201,4/201-5 cycle. This TC project

enabled the Phi l ipp ines to  re-establ ish the nat ional  capaci ty  on industr ia l  rad io isotope
techniques which was depleted due to  the a lmost  s imul taneous ret i rement  of  the members
of  the nat ional  team. The equipment  obta ined through the technica l  ass is tance great ly
augmented the equipment  and inst rumentat ion resources and improved the capaci ty  of  the
nat ional  team. Of  great  s ign i f icance were the t ra in ings of  the fe l lows abroad in  centers
which are more advanced in  these f ie lds:  rad iot racers and sealed sources appl icat ions
prov ided in-depth knowledge and pract ica l  sk i l ls  to  make the researchers more conf ident  in
the per formance of  these techniques such as gamma column scanning.  The conduct  o f  in-
house trainings also greatly contributed in the capacity building efforts. Linkages with
benef i t ing industr ies were enhanced through technology demonstrat ion,  awareness
campaign and specia l ized gamma column scanning serv ices prov is ion.

1V.4.5. Enhancing National Capability for Extraction of Uranium, Rare Earth Elements and
other Useful Commodities from phosphoric acid

ln  20L4,  the Phi l ipp ines,  through PNRI,  implemented the TC pro ject  on Enhancing Nat ional
Capabil i ty for Extraction of Uranium, Rare Earth Elements and other Useful Commodit ies from
Phosphor ic  Ac id (PHl  2010) .  PNRI co l laborated wi th  the PHILPHOS, a fer t i l izer  company to
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conduct  the research on the character izat ion of  phosphate processing s t reams and
opt imizat ion of  so lvent  ext ract ion of  uranium f rom Phi l ipp ine phosphor ic  ac id.  Uranium
recovery from phosphate ores wil l  be the init ial activity. Since phosphate ores contain a
varied range of minerals that may be extracted, processed and commercial ised recovery of
other  minera ls  may br ing wi th  i t  measurable,  long- term economic,  soc ia l  and envi ronmenta l
benef i ts  that  wi l l  resul t  to  a safe,  susta inable and comprehensive management  and use of  a l l
the resources.

1V.5. Human Health

The fo l lowing capabi l i t ies/competencies and phys ica l  in f rast ructure have been establ ished:
o GMP-compliant Mo-99/Tc-99m generation faci l i ty (IAEA, DOST)

G M P-compl iant  rad iopharmaceut ica l  product ion laborator ies ( IAEA)
o 16 MeV medical cyclotron set up by the private sector and NKTI (IAEA supported HRD)
o Nuclear  medic ine and radiat ion oncology pract i t ioners
o Specia l is ts  in  Tc-99m generat ion,  rad iopharmaceut ica l  k i t  product ion

1V.5.1 Nuclear Medicine

One of the Agency's f irst programmes which created a huge impact to the practice of
Nuclear  Medic ine in  the Phi l ipp ines was the radio isotope course in  1964 which produced a
cadre of eventual NM practit ioners for the country. This was fol lowed by successive
programmes and pro jects  on capaci ty-bui ld ing and in f rast ructure suppor t .  Tra in ing courses
on the nat ional  & regional  levels  conducted in  the Phi l ipp ines a lso prov ided competencies to
NM profess ionals .  The Phi l ipp ine Society  of  Nuclear  Medic ine was establ ished,  and has
been contr ibut ing to  the profess ional  development  of  NM pract i t ioners.

A TC Pro ject  (PHl  6018)  ass is ted the Nat ional  K idney and Transplant  Inst i tu te (Mani la) ,  the
Davao Medica l  Center  (Mindanao) ,  and the West  Visayas Medica l  Center  (Centra l
Phi l ipp ines)  improve/develop the i r  capaci ty  to  render  nuc lear  medic ine serv ices through
capaci ty  bu i ld ing and equipment  upgrade.  To date these hospi ta ls  have served as leading
NM prov iders in  the i r  respect ive regions.  As of  January 2016 there are 50 nuclear  medic ine
centers in the country which wil l  benefit  from the present TC project (PHl 6025) to establish
qual i ty  management  systems in  nuc lear  medic ine through nat ional  t ra in ing workshops.

QUANUM programs are now incorporated in to the serv ice del ivery of  more and more
fac i l i t ies in  the country .  A number of  Phi l ipp ine hospi ta ls  are now receiv ing fe l lowship
trainees from other Asian Member States of IAEA to bricome models of TCDC cooperation.

|V.5.2. Building Capacity and Physical Infrastructure for the Preparation and Quality
Control of Tc-99m Radiopharmaceuticals

The Phi l ipp ines,  through the PNRI,  establ ished the f i rs t  Mo-99/Tc-99m Generator  Product ion
Faci l i ty  in  the country  wi th  the technica l  ass is tance of  the IAEA. (PH16021)  and a research
grant from the DOST. With the local availabi l i ty of the radioisotope Tc-99m, the wide usage of
radiopharmaceut ica ls  us ing Tc-99m is  pro jected.  Because of  the pro jected wider  usage of
radiopharmaceut ica ls  us ing Tc-99m, the Phi l ipp ines,  through the PNRI ,  under  the TC pro ject
on bui ld ing capaci ty  for  the preparat ion .11 qual i ty  contro l  o f  rad iopharmaceut ica ls  for
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enhanced nuclear  medic ine appl icat ions (PH16022) ,  embarked on the product ion of  the most
commonly used Tc-99m l igands or  co ld k i ts .  The pro ject  compr ised of  bu i ld ing capaci ty  of
the PNRI in  the preparat ion of  the Tc-99m radiopharmaceut ica ls .  Thus,  a  product ion fac i l i ty
ca l led Radiopharmaceut ica l  K i t  Laboratory (RKL) for  producing Tc-99m l igand k i ts  was
establ ished.  This  inc luded a funct ional  c lean room system and other  v i ta l  equipment  needed
for the batch product ion and forcompl iance to  GMP. Standard operat ing Procedures (SOPS)
and protocols for synthesizing two cold kits which when combined with Tc99m are used for
imaging of the bones and kidney, respectively.

The PNRI through the above technica l  cooperat ion pro jects  has bui l t  the basic
infrastructure for the production of Tc-99m Generator as well as a clean room faci l i ty for the
manufacture of  the most  common radiopharmaceut ica ls .  However ,  for  these fac i l i t ies to  be
complete ly  operat ional  and funct ional  for  the i r  in tended purpose and the products
( radio isotopes and co ld k i ts) ,  the fac i l i t ies must  be compl iant  to  GMP and to in ternat ional
radiation protection standards. The present TC project on enhancing capacity for synthesis
and character izat ion of  medica l  d iagnost ic  k i ts  for  nuc lear  pharmacy appl icat ions (PH16024
capaci ta tes the s taf f  for  specia l ized t ra in ing on the product ion of  s ter i le  medica l  products
fo l lowing GMP guidel ines and on radiochemist ry ,  rad iat ion protect ion and safety  guidel ines
for the proper handling of radiopharmaceuticals at different stages from faci l i ty design to
product ion.  When in  fu l l  operat ion,  the fac i l i t ies are expected to  supply  the local  Tc99m
requi rements of  the nuclear  medic ine centers in  the country .

When in  fu l l  operat ion,  the fac i l i t ies are expected to  supply  the local  Tc99m requi rements of
the nuclear  medic ine centers in  the country .

1V.5.3. Capacity Building in Establishing a Medical Cyclotron/Positron Emission
Tomography (PET) Facility

Whi le  the Phi l ipp ines establ ished the f i rs t  medica l  cyc lot ron/PET fac i l i ty  in  Southeast  As ia in
2OOt, no other faci l i ty has been set up since then.. Stakeholders formed a Task Force to
spearhead the establ ishment  of  addi t ional  medica l  cyc lot ron/PET/CT fac i l i t ies for  the
Phi l ipp ines.  Under  the TC pro ject  on Establ ish ing a Medica l  Cyc lot ron/Posi t ron Emiss ion
Tomography (PET) Faci l i ty  (PH16023) .  preparatory act iv i t ies such as nat ional  t ra in ing courses
for  re levant  endusers and stakeholders and consul ta t ions wi th  the per t inent  regulatory
bodies were conducted by IAEA exper ts  and local  senior  nuc lear  medic ine pract i t ioners

Subsequent ly ,  a  Korean company (KHeal th)  leased land wi th in  the Nat ional  K idney &
Transplant  Inst i tu te (NKTI)  ad jacent  to  the Depar tment  of  Nuclear  Medic ine and bui l t  the
medica l  cyc lot ron which was inaugurated in  January 2016.  The fac i l i ty  now produces
radiopharmaceuticals for the NKTI PET/CT Center as well as for upcoming PET/CT Centers of
other  hospi ta ls .

1V.5.4. Neonatal Screening for Congenital Hypothyroidism

This Agency model project PHl6019 entit led Neonatal Screening for Congenital
Hypothyroidism was approved in 2001 with the objective of assist ing the counterpart in
expanding the coverage of  the nat ional  neonata l  screening programme for  congeni ta l
hypothyro id ism (CH) us ing RIA as a complementary test  by upgrading the centra l  laboratory,
establ ish ing regional  laborator ies and developing a qual i ty  assurance (QA) programme for
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screening. Newborn Screening, an offshoot of a research-based program and which became
institut ionalized by way of Republic Act 9288 or the Newborn Screening Act of 2004, has
made major  inroads in  in tegrat ing newborn screening in  the current  heal th  care del ivery
system and ensur ing that  a l l  F i l ip ino ch i ldren have access to  newborn screening.  To date,
the neonata l  screening programme has spread to 2,062 heal th  fac i l i t ies a l l  over  the country .
Advocacy efforts are now geared towards involving birthing homes, lying-ins and home
del iver ies.

1V.5.5. Cancer Management Using Radiotherapy

Through the RCA pro jects ,  medica l  personnel  were t ra ined in  t reatment  p lanning us ing LDR
and HDR techniques and have developed harmonized protocols  for  qual i ty  assurance,
thereby contr ibut ing to  an improvement  of  heal th  care serv ices in  the country .  These
projects serve the felt need to (1) improve brachytherapy for frequent cancers in the
Phi l ipp ines,  and (2)  to  t ra in  rad iat ion therapy technologis ts  for  improved pat ient  care and
capabi l i ty  for  equipment  and repai rs  in  the f ie ld  of  rad iotherapy.  The in t roduct ion of  the

QUATRO miss ion prov ided increased conf idence in  the qual i ty  assurance program current ly
being implemented in  the radiotherapy inst i tu t ion v is i ted by the miss ion.  The exper ience
gained,  and the implementat ion of  recommendat ions made as a resul t  o f  the QUATRO
miss ion,  are inst rumenta l  in  improv ing the qual i ty  assurance of  rad iotherapy machines and
patient safety.

|V.5.6. lmproving Nutri t ional Status of Fi l ipinos Through Nuclear Technology

The IAEA has been harnessing nuclear  sc ience and technology for  the improvement  of  g lobal
nutr i t ion for  decades,  developing var ious techniques and adapt ing to  d i f ferent  s i tuat ions.
The Phi l ipp ines par t ic ipated in  the regional  pro ject  which a imed to ensure the ef f icacy of
nutr i t ion in tervent ion schemes through the use of  isotope moni tor ing.  Benef ic iar ies of  the
activit ies undertaken within the aegis of the project were young children, pregnant and
lactat ing women.  Through the exper ts '  adv ice and the t ra in ing prov ided by the Agency,
measurement of the effectiveness of mult i-nutr ient supplements and food fort i f ication
intervent ions were carr ied out  by the Food and Nutr i t ion lnst i tu te and the Depar tment  of
Heal th .  The Phi l ipp ines,  through the Food and Nutr i t ion Inst i tu te,  is  current ly  par t ic ipat ing in
the IAEA regional  pro ject  on address ing the obesi ty  problem especia l ly  among chi ldren.

1V.5.7. Building Capacity for Using SIT Against Dengue and Chikungunya Vectors

ln the 2OI6/2OL7 cycle, through the TC Project on Bu.i lding Capacity for Using Steri le Insect
Technique Against  Dengue and Chikungunya Vectors (PH15033)  ,  the IAEA prov ides suppor t
i ns t reng then ing  thecapab i l i t yo f thePNRl  andDOH in thedeve lopmen to f  anArea -Wide

Integrated Pest  Management  programme that  inc ludes a s ter i le  insect  technique component
against  dengue and ch ikungunya vectors in  the Phi l ipp ines.  This  inc ludes capaci ty  bu i ld ing
among re levant  s taf f  members for  co lony maintenance and populat ion survei l lance,
enhancement  of  the fac i l i ty  to  a l low rear ing of  Aedes aegypt i  and Ae.  a lbopic tus,  and
transfer  o f  equipment  and exper t ise for  the rear ing and re lease of  s ter i l ised male
mosqui toes.



Nuclear  technology p lays an impor tant  ro le  in  the development  of  s ter i le  insect  technique
for  Aedes mosqui to  vector  us ing gamma i r rad iat ion.  Releases of  mosqui to  rendered ster i le
by gamma radiation wil l  complement other control methods for the effective control of
dengue/  ch ikungunya in  the Phi l ipp ines.

|V.6. Nuclear /nadiation Safety

The fo l lowing capabi l i t ies and phys ica l  in f rast ructure were establ ished:
r  Updated Code of  PNRI regulat ions in  var ious appl icat ions inc lud ing nuclear  power
o Equipment  for  the Nuclear  Emergency Suppor t  Center
o Safeguards Laboratory
o On- l ine network of  rad ioact iv i ty  moni tor ing s tat ions
o ASPAMARD Database
o Upgraded SSDL
o Envi ronmenta l  Radioact iv i ty  Detect ion and Measurement  Laboratory
o Biodosimetry/Cytogenetics Laboratory
o Specia l is ts  in  nuc lear  l icensing,  regulat ions,  inspect ions
o Specia l is ts  in  safeguards and nuclear  secur i ty
o Specia l is ts  in  rad io log ica l  emergency preparedness and response
o Special ists in radiation protection
o Special ists in radioactive waste management

|V.6.1. Upgrading the National Regulatory Infrastructure

The TC pro ject  on Upgrading the Nat ional  In f rast ructure and Strengthening Capabi l i t ies for
an lndependent  Regulatory Author i ty  (PHl  9024)  was under taken to enhance the capabi l i ty
of the Phil ippine regulatory authority in developing an effective regulatory framework
ensur ing safety  at  nuc lear  insta l la t ions.  The outputs  of  the pro ject  inc luded:  L)  a  Human
Resource Development Plan associated with the regulatory functions for the nuclear power
program, and 2) trained PNRI staff in specif ic regulatory areas related to nuclear power.
The project strengthened the regulatory infrastructure of the Phil ippines through capacity-
bui ld ing on regulatory aspects  of  nuc lear  power program development  as wel l  as
requirements in l ine with IAEA Safety Standards.

1V.6.2. Enhancing the National Radiation Protection Infrastructure

It is the national policy of the country, through the' National Metrology Act of 2003, to
"faci l i tate the development of scientif ic and technical knowledge and progress in the
nat ional  economy by encouraging the s tandard izat ion and modern izat ion of  un i ts  and
standards of  measurements to  adapt  to  the needs of  the t imes,  thereby comply ing wi th
international standards and protecting the health, interest and safety of every consumer and
this environment from the harmful effects of inaccurate or false measurements." The law
establ ished the Nat ional  Measurement  In f rast ructure System (NMIS) to  prov ide the
measurement  s tandards in  the country  that  are in ternat ional ly  t raceable and consis tent  wi th
the Meter Convention. The Secondary Standards of Dosimetry Laboratory (SSDL) of the PNRI
is  the recognized nat ional  laboratory of  the NMIS to a)  establ ish and mainta in a l l  the
re levant  s tandards of  measurement  for  ion iz ing radiat ion and b)  prov ide in ternat ional
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traceabil i ty in the country through metrological services such as radioactivity measurements,
qual i ty  audi t ,  dos imetry ,  and ca l ibrat ion.

The TC-Project entit led "strengthening the Capabil i ty for Providing Dosimetry and

Cal ibrat ion Serv ice of  the Phi l ipp ine Nuclear  Research Inst i tu te Secondary Standard

Dosimetry  Laboratory"  (PHl  6020)  a imed to s t rengthen the country 's  NMIS in  ion iz ing

radiation. Among the project outputs were: a) trained staff,  b) available reference

equipment  and inst rumentat ion,  c)  upgraded safety  systems and d)  developed procedures

for  the ca l ibrat ion serv ices.  The pro ject  outcome is  a fu l ly  operat ional  SSDL prov id ing a

complete range of radiation energies for protection and diagnostic level radiation standards

and related services.

Present ly ,  the SSDL-PNRI prov ides var ious metro log ica l  serv ices in  the country  such as

cal ibrat ion,  personnel  dos imetry ,  rad ioact iv i ty  measurements and dose output

measurements.  l t  has served more than 9,000 c l ients  in  201-6.  For  2OL7 and the coming
years, a new and bigger Radiation Protection & Metrology Services Facil i ty is being

establ ished to cope wi th  increasing requests for  ca l ibrat ion and dosimetry  serv ices.  The

neutron research and dosimetry  laboratory wi l l  be upgraded for  improve research and

tra in ing act iv i t ies in  the nuclear  sc iences.  Fur ther ,  the SSDL-PNRI is  env is ioned to prov ide

cal ibrat ion serv ices for  low & h igh energy photons,  neutron and beta radiat ion qual i t ies for

radiat ion protect ion,  and increase capaci ty  for  ext remi ty ,  neutron and whole body personal

monitoring services.

1V.6.3 Site Selection and Conceptual Design for a Low to Intermediate Radioactive Waste

Disposal Facility in the Philippines

This project is being undertaken by the PNRI as lead agency, DOE, DENR, DOST, the NPC and

the Off ice of the President. l t  has identif ied a preferred site which is currently the subject of

detai led subsurface investigations for the co-location of a near surface faci l i ty and a borehole

disposal faci l i ty for long l ived disused sources and Spent High Activity Radioactive Sources
(SHARS) (PHl 9026). To date, the fol lowing are the major achievements of this TC project.:  1-)

Completion of f ive rotary cored boreholes; 2) Hydrogeological testing in boreholes; 3)

Moni tor ing of  groundwater  levels ;  4)  Water  sampl ing and analyses;  5)  Preparat ion of
groundwater f low models; and 6) Preparation of contractor's report and summarising factual

results of investigations, interpretation and modell ing; 7) Conceptual Design of faci l i t ies, and

8)  Comprehensive s i te  invest igat ion and character izat ion inc lud ing modules on geology,

hydrogeology, engineering geology and geotechnics, environmental issues and socio-

economics

One of the most important aspects which relates to site suitabi l i ty and safety was the dri l l ing

of 5 boreholes at varying depths to obtain soi l ,  rock and water samples for geotechnical

tests ,  permeabi l i ty  test  and geochemical  analyses.  The bore holes were completed as open

hole p iezometers for  groundwater  level  moni tor ing and groundwater  sampl ing.  The resul ts
provided prel iminary primary data on the shallow subsurface geological structure,
geochemist ry  and permeabi l i ty .
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1V.6.4. Establishing an On-Line Network of Monitoring Stations for Ambient Radiation

ln 2014,  under  the TC Pro ject  on Strengthening Nat ional  Capabi l i ty  to  Respond to Radiat ion
Emergencies (PHl  9025) ,  the Phi l ipp ines,  through the PNRI,  a ims to establ ish an onl ine
network of  18 envi ronmenta l  rad ioact iv i ty  moni tor ing s tat ions throughout  the country .  The
TC pro ject  has prov ided equipment  for  three s tat ions,  and the Phi l ipp ine Government
prov ides funding for  the other  l -5  s tat ions f rom 2OL7-20L9 to be deployed in  a l l  reg ions in
the country .  The moni tor ing network wi l l  prov ide basel ine levels  of  acceptable
environmental radioactivity for future reference in the control of radioactivity which may be
re leased to the envi ronment .  Three stat ions are now operat ional .

The PNRI has under taken through the years,  rad ioact iv i ty  moni tor ing of  the mar ine
envi ronment .  The data served as basel ine in  assessing the impact  o f  the Fukushima acc ident
on the mar ine envi ronment .  The Phi l ipp ines hosts  the Asia-Paci f ic  database of  mar ine
radioact iv i ty  or  ASPAMARD under  the aegis  of  the RCA. The Phi l ipp ines is  a lso par t ic ipat ing
in RAS 7025 suppor t ing mar ine radioact iv i ty  in  the region.
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V. ENVISIONED COUNTRY PROGRAMME OUTLINE

To consolidate further the momentum achieved so far in the f ield of the peaceful applications
of nuclear science and technology for socio-economic development, the cooperation activit ies
under this CPF wil l  focus on the fol lowing priori ty sectors: 1) Food and Agriculture; ;  2) Natural
Resources and EnvironmenU 3) Energy; 4) Industry; 5) Human Health, and, 6) Nuclear Safety
and Security. Human capacity building wil l  be an overarching corhponent of the cooperation.
The present CPF covers three TC cycles.

V.1. Food and Agriculture

V.1.1. Development and Validation of HAB Assays

A fast and rel iable assay for HAB toxins, e.g., saxitoxin and ciguatoxin, benefit  the f isheries
regulatory body and the f isherfolk. Within the period, The PNRI would have validated the
ciguatoxin assay and set up a laboratoryto quantify and cert i fy levels of Ciguatoxin and other
algal toxins in seafood products for export. Within the same period, the BFAR, the f isheries
regulatory body, would have adopted and used the receptor binding assay for saxitoxin and
ciguatoxin.

V.L.2. Establishing Provenance and Traceability of High Value Crops

A new TC project under the 2020/202L cycle involves the authentication, traceabil i ty, and
provenance of important high value crops especial ly those destined for export. The ult imate
aim of the project is to protect the country's exports as well as to protect the consumers from
possible adulteration or misrepresentation of both local and imported products The init ial
activity under the project would be capacity building of counterparts from the DOST-PNRl, DTl,
and DA.

V.2. Natural Resources and Environment

The Phil ippines has been considered one of the most natural disaster-prone countries in the
world. The country experienced the worst f looding in the last 50 years brought about by
Typhoon Yolanda. The application of nuclear techniques is being explored to provide data on
the mechanisms of attenuation of f lood and natural calamit ies-borne contamination. The
project on The Application of Nuclear Analyt ical and lsotope Techniques in the Attenuation of
Flood and Natural Calamit ies -Borne Contamination in Surface, Subsurface, and Marine
Environments in the Central Luzon, and Eastern Visayan Regions of the Phil ippines is being
proposed for the 2018-202L cycles. The project sites will be Central Luzon and the Eastern
Visayas which historical ly suffer the impacts of severe f lcioding.

V.3. Energy

The TC project on Assessing the Development of a Nuclear Power Programme (PHl 2011) wil l  be
proposed to cover three TC cycles. The ongoing PHl20L1 TC project on 'Assessing the
Development of a Nuclear Power Programme' being led by the Department of Energy,
init iates the process where the country assesses its present nuclear infrastructure for
nuclear power vis-a-vis the IAEA l-9 infrastructure issues. An important init ial activity of the
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project is the development of a public communication strategy to address the negative
percept ions towards nuclear  power.  A pre- feas ib i l i ty  s tudy would be conducted dur ing the
per iod to  ass is t  the government  whether  to  embark on a nuclear  power programme. The
f ina l  fa te of  the BNPP is  now under  c lose s tudy.  An lNlR Miss ion before the end of  20L8
would be proposed.  The NEPIO of  the Depar tment  of  Energy is  coord inat ing the ef for ts  in
implement ing the nuclear  energy program. By the end of  the present  CPF,  i t  is  env is ioned that
the Phil ippines would have arrived at a national posit ion on nuclear power.

V.4. Industry

V.4.1. Full Automation of the Co-60 Multipurpose lrradiation Facility

The TC project on Enhancing the Safety and Throughput of the Gamma lrradiation Facil i ty
through Full  Automation (PHl L0L9) which started in 201,4 wil l  be continued unti l  the
2018/2Ot9 cycle. Within this CPF period, an upgraded Co-60 mult ipurpose lrradiation Facil i ty
with i ts throughput increased by four-fold would be available to industries and researchers. l t
wil l  continue to f i l l  the gap for irradiation services unti l  a commercial irradiation faci l i ty would
have been established.

V.4.2 Recovery of Commercially Valuable Elements from Local Ores

The present CPF wil l  bui ld on the trained human resources and faci l i t ies set up under the TC
project on Enhancing National Capacity for Extraction of Uranium, Rare Earth Elements and
other Useful Commodit ies from Phosphoric Acid (PH12010), A continuation of this project was
submitted for the 2Ot8/20L9 cycle. The proposed project is entit led Supporting Simulation for
Industrial Extraction of Uranium and Rare Earth Elements in the Phil ippine Fert i l izer Industry.

A new TC project to be proposed under the 2020/2021 cycle will involve the recovery of
commercial ly valuable elements and minerals from locally mined ores apart from the primary
mineral constituent of the ores. The project would involve the fol lowing activit ies:
characterization of ores, optimization of recovery processes, and development of waste
remediat ion schemes.

V.5. Human Health

V.5.1. Development and Production of Radiopharmaceuticals

The present CPF wil l  bui ld on the trained human resources and faci l i t ies for the local production
of the Mo-Tc-99m Generator and Tc-99m radiopharmaceuticals established in the past CPF
per iod.  Bui ld ing on the accompl ishments f rom the prev ious TC Pro ject  (PHl  6022) ,  "  Bui ld ing
Capaci ty  for  the Preparat ion and Qual i ty  Contro l  o f  Radiopharmaceut ica ls  for  Enhanced
Nuclear  Medic ine Appl icat ions" ,  the Phi l ipp ines wi l l  maximize the use of  the c lean room
faci l i ty  by producing more radiopharmaceut ica l  k i ts  for  appl icat ions other  than for  bone and
renal  imaging.

For the 2Ot6-2017 cycle, the Phil ippines undertakes the TC project on Enhancing the
capaci ty  for  synthesis  and character izat ion of  medica l  d iagnost ic  k i ts  for  nuc lear  pharmacy
appl icat ions (PHl  60241.  The PNRI is  developing the capabi l i ty  to  prepare most  commonly
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used Tc-99m radiopharmaceut ica ls  for  hear t  imaging and develop capabi l i ty  for  l -L3L
encapsulation. This project wil l  be extended to 2OL8/2O19 to strengthen national capacity in
the manufacture of  rad iopharmaceut ica ls  for  heal th  care appl icat ions.  By the end of  20L9,
the expected output is an expanded local production, registration, and uti l ization of
d iagnost ic  k i ts  for  bone,  renal ,  and card iovascular  d iseases.  When developed,  i t  is  hoped that
th is  in i t ia t ive wi l l  br ing down the pr ice of  rad iopharmaceut ica ls  and at  the same t ime meet
the demands for  the radiopharmaceut ica ls  in  the d i f ferent  nuc lear  medica l  centers of  the
country.

V.5.2. Quality Management in Nuclear Medicine and Radiotherapy

For the 20I6/20f7 cycle, the Phil ippines is implementing the TC project on Establishing Quality
Management  Systems in  Nuclear  Medic ine and Radiotherapy (PHl  6025)  which seeks to
enhance the observance of  qual i ty  management  systems in  nuc lear  medic ine and
radiotherapy fac i l i t ies throughout  the country  to  assure opt imal  c l in ica l  outcomes together
with adequate protection of patients, patient satisfaction and professional health care
delivery based on quali ty & safety. The project str ives to enhance the capabil i t ies of nuclear
medic ine fac i l i t ies to  meet  accredi t ing and l icensing requi rements of  profess ional  soc iet ies
and regulatory bodies in  correspondence wi th  in ternat ional  s tandards.  Fur ther ,  the pro ject
a ims to foster  more accurate and opt imized radiotherapy t reatments by adher ing to
standard nat ional  protocols  and by prov id ing su i tab le in tervent ions and by improv ing qual i ty

of  t reatment  par t icu lar ly  in  advanced technology such as in tens i ty  modulated radiotherapy
and image based brachytherapy.

V.5.3. SIT Against Mosquito-borne Diseases

The TC pro ject  on Bui ld ing Capaci ty  in  Ster i le  Insect  Techniques against  Dengue and
Chikungunya Vectors (PHl 5033) under the2016/20L7 cycle aims to strengthen the capabil i ty
of  the PNRI and the Depar tment  of  Heal th  to  suppor t  the development  of  an Area-Wide
Integrated Pest  Management  programme that  inc ludes a s ter i le  insect  technique component
against  dengue and ch ikungunya vectors in  the Phi l ipp ines,  This  wi l l  inc lude capaci ty  bu i ld ing
among re levant  s taf f  members for  co lony maintenance and populat ion survei l lance,
enhancement  of  the fac i l i ty  to  a l low rear ing of  Aedes aegypt i  and Aedes a lbopic tus,  and
transfer  o f  equipment  and exper t ise for  the rear ing and re lease of  s ter i l ised male
mosqui toes.

V.5.4. Development and Production of Radioprotectors

For  the 2O2O-2O2L cyc le,  the Phi l ipp ines wi l l  embark on the development  of  novel
nanoparticles with high radiation-induced Reactive Oxygen species- scavenging activity for
the protection of radiotherapy patients and nuclear workers.

V.6. Nuclear Safety and Security

Nuclear  safety  and secur i ty  wi l l  remain a key feature of  a l l  nuc lear  act iv i t ies in  the
Phi l ipp ines.
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V.6.1. Radioactive Waste Repository

The Phil ippines has an on-going TC project under the 201,6/201-7 cycle, on Supporting Safety
Assessment and Safety Case for the Near Surface and Borehole Disposal Facil i t ies (PH 9027)
It is preceded by PHI 9026 on lterating Design and Safety Assessment of the Proposed Deep
Borehole and ear Surface Disposal Facil i t ies in the 201,4/20L5 cycle.

The current project wil l  further develop and improve on the site specif ic safety case for the
disposal concepts covering geology, hydrogeology and hydrochemistry that wil l  integrate the
engineer ing design.  This  wi l l  great ly  reduce the uncer ta in t ies at  the current  s tage of  th is
pro ject  and make the s i te  amenable to  l icensing and regulat ion.  In  addi t ion,  there is  a  need
to cont inue to  develop re la t ionships wi th  key s takeholders that  wi l l  a lso involve the
members of  the publ ic ,  in  genera l .  The cont inu ing technica l  suppor t  that  wi l l  be prov ided by
the IAEA wi l l  he lp fu l f i l  the country 's  need for  long term and susta inable so lut ion for  i ts
radioactive waste.

V.6.2. Emergency Preparedness and Response

The TC pro ject  on Strengthening Nat ional  Capabi l i ty  to  Respond to Radiat ion Emergencies
(PH19025)  has s t rengthened the country 's  preparedness and response capabi l i t ies.  The
project supported the establishment of on-l ine network of environmental radioactivity
monitoring stations. At the end of project implementation three monitoring stations were
established. The Phil ippine Government wil l  continue the funding unti l  2019, with the expected
output of establishing another L5 stations with one station per region. Within the present CPF
period, the national network of online radiation monitoring stations would be operational
enabling the country to have a baseline data of ambient radiation and real-t ime data of
radiation levels throughout the country during a radiological emergency.

Fur ther ,  the TC pro ject  PHl9025 inc ludes a component  on Upgrading of  Capabi l i t ies for
Cytogenet ic  Biodosimetry .  In  addi t ion to  the t ra in ing of  researchers,  the b iodosimetry
protocol adopted and developed can be endorsed to radiation protection centers and
hospi ta ls  to  moni tor  rad iat ion exposures of  the publ ic  and pat ients .

V.6.3. Capacity Building of New Nuclear Regulatory Body

Dur ing th is  CPF per iod,  the Phi l ipp ine Nuclear  Regulatory Commiss ion,  the new nuclear
regulatory,  body would be establ ished by law.  The Commiss ion would need the ass is tance
of  the IAEA in  the t ra in ing of  i ts  s taf f  on nuclear  safety  and the regulatory process inc lud ing
ru le making.

V.7. Human Resource Development

In suppor t  o f  the country 's  programme in nuc lear  development ,  the ongoing PH10015
"Bui ld ing Capaci ty  in  Nuclear  Sc ience and Technology by Re-establ ish ing the Research
Reactor- l  in to  a TRIGA Fuel  Subcr i t ica l  Assembly"  is  proposed to cont inue unt i l  2021.  The
project would serve as a perfect tool to educate and train nuclear scientists and engineers. A
research reactor  would a lso s t rengthen the Phi l ipp ine posi t ion in  nuc lear  research and
development  wi th in  the ASEAN region.  In  th is  pro ject ,  capaci ty  for  nuc lear  sc ience research
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and educat ion wi l l  be re-establ ished and susta ined through:  L)  Regulatory s tandards for

nuclear  fac i l i t ies to  ensure safety  in  i ts  use;  2)  Personnel  t ra in ing to  ensure competence in

the conduct  and safety  evaluat ion of  nuc lear  act iv i t ies us ing neutrons;  3)  Physica l

in f rast ructures & inst rumentat ion to  work wi th ;  and 4)  Tra in ing program for  cont inued

educat ion of  current  s taf f  and developing competence of  new ones.

The just -ended NEDA-funded feas ib i l i ty  s tudy endorses the establ ishment  of  a  10 MW

nuclear  research reactor .  which is  expected to  boost  the momentum in re-establ ish ing

competence in  th is  area of  nuc lear  sc ience,  and a cr i t ica l  suppor t  to  a nuc lear  power

programme. A new TC project related to the operation, uti l ization, and regulation of a 10

MW nuclear research reactor is being proposed for the 2O2O/202L cycle.

The NEDA has a lso endorsed the establ ishment  of  a  30 MeV accelerator  fac i l i ty  in  PNRI.  A

new TC pro ject  on capaci ty  bu i ld ing for  accelerator  fac i l i ty  is  be ing proposed under  the

2O2O/2021. cycle.
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ANNEX I : List of Resource Institutions

No. Institutions Field of Activitv Programme/
Partnerships/Cooperation

I . Agriculture, Natural Resources and Environment

Denartment of Agriculture
PHILRICE Soil Manaeement Development of technology packages contributing to

sustainable rice production systems for food security with a
focus on the Asia and Pacific region with improved
resource use efficiency (water and nitrogen) and adaptation
anticioated bv climate chanee and variabil itv.

Sugar
Regulatory
Administration

Biotechnology Development environmentally friendly crop varieties
through the application of mutation techniques and related
biotechnolosv.

Bureau of
Animal Industry

Control of Animal
Diseases

Establishment of a regional/national network of
laboratories and training centres on early diagnosis,
response and control oftransboundary animal diseases and
eradication programmes for zoonotic diseases.

Department of Environment and Natural Resources
Environmental
Management
Bureau

Air Pol lut ion Capacity building in Nuclear Analytical Techniques for the
assessment of impact of f ine particulate matters on human
health and the environment

Partnership for
Clean Air

Air Pollution Capacity building in Nuclear Analytical Techniques fbr the
assessment of irnpact of f ine particulate matters on human
health and the environment

Aklan State
University

Agricultural Water &
Soil Management

Coperation in research and development and capacitr
building in the area of agriculture, soil and water

mnel

Local
Government
Unit

Agricultural Water &
Soil Management

Coperation in research and development and capacitl '
building in the area of agriculture, soil and water
managemnet management

Bureau of
Fisheries &
Aquatic
Resources

HAB Coperation in research and development and capacity
building in the area offisheries and aquatic resources
management

Epidemiology
Bureau

HAB Strengthening the capabilities of the country's Harmful
Algal Blooms (HABs) regulatory body in monitoring
Ciguatoxin (CTX) and other emerging algal toxins in
seafood to ensure public health safety; and to assist the
local fisheries industry by providing a laboratory capable of
quantifoing and cerlifoing levels of CTX and other algal
toxins in seafood oroducts for exoort.

National Water
Resources Board

Water Manasement Coperation in research and development and capacity
buildine in the area of water resources management

Department of Science & Technology
Food &
Nutrition
Research
Institute

Nutrition lmprovement of the quality of diagnostic imaging services
by increasing capacities and skil ls of medical imaging
professionals in Member States of Asia and the Pacific
Reeion.
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I I Energy and Industry

Department  of  Energy
National Power
Corporation

Energy Planning Nuclear energy development programme

Energy Plans
and Policies
Bureau

Energy Planning Nuclear energy development programme

Philippine
Council on
Industry, Energy
and Emerging
Technolosv

Nuclear Fuel

National
Institute of
Geological
Sciences

Radwaste Reoositorv Establishment an integrated inffastructure for the final
disposal of radioactive waste / radioactive waste management.

Environmental
Management
Bureau

Radwaste Repository Establishment an integrated infrastructure for the final
disposal of radioactive waste / radioactive waste management.

Phi lPhos Uranium extraction Development olsustainable production of uranium, Rare
Earth Elements (REE) and other useful commodities as by-
products ffom phosphoric acid. Phil ippine Nuclear Research
Institute (PNRI) together with its commercial partners wil l
acquire the experlise, technology and overall capability to
extract uranium and other elements of interest as by-products
liom the wet process ofphosphoric acid produced by the
national phosphate industry either for eventual use in the
national nuclear fuel cvcle or for exnoft.

I I I Human Health

Department of
Health

Medical Physics Coperation in research and developrnent and capacity
building in the area of medical physics and cancer
management.

Phil ippine
General Hospital

Radiotherapy lmprovement of clinical outcomes in cancer patients treated
with Stereotactic Body Radiation Theraov (SBRT).

Lung Center of
the Phil ippines

Radiotherapy Improvement of capacities towards providing higher levels of
quality and safety in diagnostic and therapeutic procedures
performed in nuclear medicine and radiotherapv facil i t ies.

Jose R. Reyes
Memorial
Medical Center

Radiotherapy lmprovement of capacities towards providing higher levels of
quality and safety in diagnostic and therapeutic procedures
performed in nuclear medicine and radiotherapv facil i t ies.

East Avenue
Medical Center

Radiation Protection Strengthening the radiation protection inftastructure for the
safety of the public, workers and patients within the Asia and
the Pacific resion.

University of
Santo Tomas
Hospital

Nuclear Medicine Improvement of capacities towards providing higher levels of
quality and safety in diagnostic and therapeutic procedures
performed in nuclear medicine and radiotherapv facilities.

Philippine Heart
Center
St. Luke's
Medical Center

Nuclear Medicine Research and development and capacity building in the area
of  nuclear  medic ines.

Veterans
Memorial
Medical Center

Nuclear Medicine Improvement of the quality of life of cancer patients in the
Member States of  the region.
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ANNEX ll. Resource Estimate

2016- 2017
(US$)

1. Historical reference figure approved national programme
(2009-2011)

1,840.000

Estimated government cash contribution for the planning 166 .150

Estimated government in-kind contribution for the planning
period 3,450,000

Total estimated resourses 5,456,750

2018-2019 2020-2021
,, Preliminary estimates for the agreed

programme/projects reflected in the CPF 2,300,000 4.600.000

( i ) Agriculture, Natural Resources and E,nvironment 3  10 ,500 l . i 80 .000

( i  i ) Health 800,000 920.000

( i i i ) Energy and Industry 368,000 r  . l  50.000

( iv) Nuclear Safety and Security 92,000 690,000

(v) Developing New Cornpetencies 2,300,000 I ,495,000

Total Estimate Cost 6, I 70,500 10,235,000



ANNEX l l l .  Status of Phil ippine Part icipation in lnternational Treaties and Conventions

SAFETY AND SECURITY Signature lnstrument Date of
Deposit

Entry into
Force

l-. Convention on Early
Notif ication of a Nuclear Accident Accession 05 Mav 1997 05  June  1997

2.  Convent ion on Assis tance in  the
Case of  a  Nuclear  Acc ident  or
Radio log ica l  Emergency

Accession 05 May 1997 05 June 1997

3. Convention on Nuclear Safety 14 Oct. 1994
4. Joint Convention on the Safety
of  Spent  fue l  Management  and on
the Safety of Radioactive Waste
Management

10 March
L998

5. Convention on Physical
Protect ion of  Nuclear  Mater ia ls 1-9 May 1-980 Ratif ication 22 Sept. 1-981 08 Feb.  1987

6.  Vienna Convent ion on Civ i l
L iab i l i ty  for  Nuclear  Damage 21 May 1963 Ratif ication 1-5 Nov. 1965 1.2 Nov. 1.977

7.  Protocol to  Amend the Vienna
Convention on Civi l  Liabi l i ty for
Nuclear  Damage

L0 March
1998

8.  Opt ional  Protocol  Concern ing
the Compulsory Sett lement of
Disputes

2L May 1963 Ratif ication 15 Nov. L965 13 May 1999

9.  Convent ion on Supplementary
Compensat ion for  N uc lear
Damage

1-0 March
1998

10. Joint Protocol Relating to the
Appl icat ion of  the Vienna
Convent ion and the Par is
Convention

21 Sept. 1988

L1.  ln ternat ional  Convent ion on
the Suppress ion of  Acts  of  Nuclear
Terrorism

15 Sept. 2005

SCIENCE AND TECHNOLOGY Signature lnstrument Date of
Deposit

Entry into
Force

1. Fourth Agreement to Extend
the 1-987 Regional Co-operative
Agreement for Research,
Development  and Tra in ing
Related to  Nuclear  Sc ience &
Technology (RCA)

Acceptance 21 Sept. 2007 21- Sept. 2007
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2.  Revised Supplementary
Concern ing the Prov is ion of
Technica l  Ass is tance by the IAEA
(RSA)

03 March
1980

03 March
L980

Safeguards and Verification Signature Instrument Date of
Deposit

Entry into
Force

L. Agreement between the
Phi l ipp ines and the IAEA for  the
Appl icat ion of  Safeguards in
connect ion wi th  the NPT ( INFCIRC

/2L61

Ratif ication 16 Oct .  1974

2. Addit ional Protocol to
Safeguards Agreement 30 Sept. L997 Ratif ication 26 Feb.  2010 26 Feb.  2010
3.  Agreement  on the Pr iv i leges
and lmmuni t ies of  the IAEA Acceptance L7 Dec. 1962 L7 Dec. 1962

TREATY Signature lnstrument Date of
Deposit

Entry into
Force

L.Treaty on the Non-Proli feration
of  Nuclear  Weapons (NPT) 1- July 1968 Ratif ication 05 Oct .  1972 05 Oct .  1972
2.  Southeast  As ia Nuclear  Weapon-
Free Zone Treaty (Bangkok Treaty) 1-5 Dec. 1995 Ratif ication 21  June  2001 2L  June  2001
3. Comprehensive Test Ban Treaty
(crBr) 24 Sept. 1996 Ratif ication 23 Feb.  2001 23 Feb.  2001
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ANNEX fV - Philippines TC Projects lmplemented in the 2OL4-2OLS TC Cycle

Phi l ipp ines

Project Years Tit le Objective Primary FOA

PHt L018 2 Enhanc ing
Nat ional

Capabi l i ty  in
Appl icat ions of

lndustr ia l
Radio isotope
Techniques

To establish a center for
research,  development

and local izat ion of
relevant radioisotope
techn iques  as  un ique
solut ions to  address

industr ia l  problems and
issues in  the country

Radio isotopes and
rad ia t ion technology for

industr ia l ,  heal th-care and
envi ronmenta l  appl icat ions

PHrL019 2 Enhanc ing  the
Safety and

Throughput  of  the
Gamma

lr radiat ion Faci l i ty
Through Ful l
Automation

To enhance the safety
and throughput  of  the

Ph i l i pp ine  Nuc lea r
Research Insti tute

(PNRI )  gamma
ir radiat ion fac i l i ty

through fu l l  automat ion
and to develop i t  as a
prototype faci l i ty for
demonstrat ing the

process to local
industr ies.

Radio isotopes and
radiation technology for

industr ia l ,  heal th-care and
envi ronmenta l  appl icat ions

PHt2010 2 Enhanc ing
Nat ional  Capaci ty
for Extraction of
Uranium, Rare
Earth Elements

and Other  Usefu l
Commodi t ies

f rom Phosphor ic
Acid

To suppor t  susta inable
product ion of  uranium,

Rare Ear th Elements
(REE) and other  usefu l

commodi t ies as by-
products from

phosphor ic  ac id

Nuclear  Fuel  Cycle

PHt7009 2 Integrating
lsotope

Techniques for
lncreasing

Effectiveness in
Water

Assessment  and
Management

To enable more
effective and eff icient

p lann ing  and
management  of  the
water infrastructure
subsector  through

comprehensive water
resource assessment

that  wi l l  address issues
of water quali ty, water

quantity, water use,
resource vu lnerabi l i ty

and susta inabi l i ty

Water Resources
Management
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Project Years Tit le Objective Primary FOA

PHt9025 2 Strengthening
Nat ional

Capabi l i ty  to
Respond to
Radiat ion

Emergencies

Iterating Design
and Safety

Assessment  of  the
Proposed Deep
Borehole and
Near Surface

Disposal  Faci l i t ies

To strengthen the
country's preparedness

and response
capabi l i t ies to  face

radiat ion emergencies
by  enhanc ing  the

radiat ion moni tor ing
and cytogenetic

b iodosimetry ;  fur ther
ensuring the safety of
the genera l  publ ic  and

the envi ronment .
To establ ish an

integrated nat ional
radioactive waste

management
i nfra stru ct u re

Emergency Preparedness
and Response

Radioactive Waste
Management ,

Decommiss ion ing  and
Remediat ion of

Contaminated Si tes

PHr9026 2
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ANNEX V: Plan of Action for CPF 2OL6-2O2L

Project Title Action
Party/lnstitution

Expected Outputs
Duration

Provenancing and Traceabi l i ty  o f
High Value Crops

PNRI,  DTI ,  DA Stable isotope profi les of
h igh va lue crops

2020-2021.

Building Capacity for the Detection,
Quant i f icat ion and Moni tor ing of
Emerging Harmful  A lgal  B loom
(HAB)Tox ins

PNRI,  BFAR,
DOH

Epidemio logy
Center

Enhanced capabi l i t ies of
the country 's  Harmful
Algal  B looms (HABs)
regulatory body in
moni tor ing Ciguatox in and
other  emerging a lga l
toxins in seafood to
ensure publ ic  heal th
safety .  Equipped
laboratory capable of
q uantifying and cert i fying
levels  of  Ciguatox in and
other  a lga l  tox ins in
seafood products for
export.

201.6-2017

The Appl icat ion of  Nuclear
Analy t ica l  and lsotope Techniques
in the At tenuat ion of  F lood and
Natura l  Calami t ies -Borne

Contaminat ion in  Sur face,
Subsur face,  and Mar ine
Envi ronments in  the Centra l  Luzon,
and Eastern Visayan Regions of  the
Ph i l i pp ines

PNRI,  DOT
Regional Off ices,

SUC, DILG

lmproved fresh water
avai lab i l i ty .  Condi t ions for
Natura l  a t tenuat ion
processes in f lood
contaminated prov inces
wi l l  be def ined,  opt imized
and appl ied to  fac i l i ta te
clean up of f lood -borne

nutr ients  in  the regions,
which wi l l  a id  more
specif ic formu lat ion of
management  and
conservat ion pol ic ies.

2018-202I

Assessing the Development  of  a
Nuclear  Power Programme

D O E ,  P N R I ,  N P C
A comprehensive basis  for
i ts  dec is ion to  inc lude
nuclear  power in  the
Phi l ipp ine Energy Plan by
st rengthening the
i nfrastructu re for nuclear
energy development
focusing on the conduct  o f
energy p lanning s tudy;
feas ib i l i tv  s tudv on the

20L6-202L
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Project Title Action
Party/lnstitution

Expected Outputs
Duration

releva nt i  nfrastructu re
issues;  and,  conduct  o f
in format ion and educat ion
campaigns to  increase the
level of awareness and
understanding of  the
publ ic /s takeholders

Bui ld ing Capaci ty  in  Nuclear
Science and Technology by Re-
establ ish ing the Research Reactor- l
as a Tr iga Fuel  Subcr i t ica lAssembly

PNRI Nuclear  regulat ions and
guidel ines developed for
research reactors and/ or
other  nuc lear  fac i l i t ies;
TRIGA fuel storage tank
refu rbished, characterized
and ready for  use as
Subcr i t ica l  Assem bly  for
nuclear  sc ience research
and educat ion;  Neutron
dosimetry  and radiat ion
protection laboratory
establ ished

2016-2019

Capaci ty  Bui ld ing for  the
Construct ion,  Operat ion and
Regulation of a L0 MW Research
Reactor and a 30 MeV Accelerator

P N R I t ra ined manpower
2020-202L

Ful l  Automat ion of  the Phi l ipp ine
Nuclear  Research Inst i tu te (PNRI)
Gamma l r rad iat ion Faci l i ty

PNRI Increased i r rad iat ion
services for related
industr ies and R&D using a
fu l ly  automated gamma
irradiation faci l i ty

2018-20L9

Suppor t ing Simulat ion for
lndustr ia l  Ext ract ion of  Uranium
and Rare Ear th Elements f rom
Phosphate Processing Streams in
the Phi l ipp ine Fer t i l izer  Industry .

PNRI ,  Ph i l phos
Enhanced capabi l i t ies and
expert ise of conducting
the ext ract ion of  Uranium
apd Rare Earths from
phosphates,  phosphor ic
ac id and phosphogypsum
and operat ional
infrastructures that may
lead  to  PNRI  becoming  a
regional  leader  and center
of  excel lence for
comprehensive ext ract ion
of  a l l  va lues f rom
phosphate processing.

20L8-20L9
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Project Title Action
Party/lnstitution

Expected Outputs
Duration

Appl icat ion of  Nuclear  Techniques
in the Recovery of lmportant
Meta ls  in  Local ly  Mined Ores

PNRI ,MGB,  Ph i I
Chamber  o f

M ines

Added revenue from high
value e lements such as
rare earths

2020-2027

Establ ish ing Qual i ty  Management
Systems in  Nuclear  Medic ine and
Radiotherapy

LCP, UST Standard ized nuclear
medic ine,  in tens i ty
modulated radiat ion
therapy & image guided
brachvtherapv

20L6-20L7

Enhancing Capacity for Synthesis
and Character izat ion of  Medica l
Diagnost ic  K i ts  for  Nuclear
Pharmacy Appl icat ions

PNRI
Expanded local
production, registration
and ut i l izat ion of
diagnostic kits for bone,
renal  and card iovascular
d iseases

2016-20L9

Bui ld ing Capaci ty  in  Using the
Ster i le  Insect  Technique Against
Dengue and Chikungunya Vectors

PNRI ,  DOH Establ ished basel ine data
survei l lance of  Aedes
aegypti and Aedes
albopic tus mosqui to
populat ion ;  Establ ished
and mainta ined laboratory
mosq u i to  co lonies (Aedes
aegypt i  and Ae.  a lbopic tus

201.6-2017

Development of Novel
Nanomedic ine wi th  High RI-ROS
( Radiation I nduced-Reactive
Oxygen Species) Scavenging
Activity for Protection of
Radiotherapy Pat ients  and Nuclear
Workers

P N R I Patentable prod uct (s)  :
New Nanomedic ine for
Use in  Radiotherapy &
Genera l  Radiat ion
Protection of
N uc lea r /Rad ia t ion
Workers,  Upgraded
Radiat ion Bio logy
Laboratory

2020-202L

52



ANNEX Vf . Phil ippines CPF Activit iesl for 2OL6-2021Aligned with the UN SDGs, UNDAF
Priorit ies and National Plans

Project Title CPF Planned
Activities

Link with SDGs Link with
UNDAF

National Plans

Provenancing and
Traceabil i ty of High
Value Crops

I  ncreasi  ng
agricu l tural
product ion of  s tap le
and h igh va lue
crops ( r ice,  ad la i ,
mung  bean) th rough
a  va lue  cha in
approach from farm
to tab le

Human capaci ty  and
physica l
i  nfrastructu re
bu i l d ing  i n  a l l  above
ment ioned

SDGl :  End
poverty

SDG2:  End
hunger, achieve
food security ,
improve
nutr i t ion,  and
promote
susta inable
agr icu l ture

SDG8: Promote
inclusive growth

Outcome 1.1.
Food nutr i t ion
and secur i ty
Outcome 4.2.
Cl imate
change
adaptat ion

PDP
Chapters 8:
Expanding
economic
oppor tuni t ies in
agr icu l ture and
fisheries ,
sectors

NSTP/HNRDA
Nuc lea r  S  &  T
intervention for
expanded  and
strengthened
socio-economic
development
for  a l l

Enhancing Capaci ty
for Synthesis and
Characterization of
Medica l  Diagnost ic
Kits for Nuclear
Pharmacy
Appl icat ions

Establ ish ing Qual i ty
Management
Systems in Nuclear
Medic ine and
Radiotherapy

Bui ld ing Capaci ty  in

Enhanc ing  na t i ona l
capabi l i ty  in  the
indigenous
product ion of  and
ut i l izat ion of  rad io-
pharmaceut ica ls  for
imag ing  and
treatment

Strengthening
nat ional  capabi l i ty
for  harmonized
qual i ty  nuc lear
med ic ine  and
radiotherapy
procedures

Developing SIT
against  the dengue-

SDG3:  Ensu re
heal thy l ives
and promote
wel l -be ing for
a l l  a t  a l l  ages

Outcome
1.2.Universal
heal th  care
Outcome
1-.3.Reproduct i
ve,  maternal
and neonata l
heal th

PDP
Chapterl0:

Accelerating
human  cap i ta l
development
wi th  improved
access to  qual i ty
heal th  and
nutri t ion
services;
universal  heal th
care

NSTP/HRDA
Expanded and
strengthened
socio-economic
development
for  a l l  (publ ic
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Using the Ster i le
Insect  Technique
Against  Dengue and
Chikungunya
Vectors

carry ing mosqui to

Development  of
Radioprotectors for
radiotherapy and
nuclear  workers

Human capaci ty  and
physica l
infrastructu re
bu i l d ing  i n  a l l  above
ment ioned

heal th  and
nutr i t ion)

The Appl icat ion of
Nuclear  Analy t ica l
and lsotope
Techniques in  the
Attenuation of
F lood and Natura l
Calami t ies -Borne

Contaminat ion in
Surface, Subsurface,
and  Mar ine
Envi ronments in  the
Centra l  Luzon,  and
Eastern Visayan
Regions of  the
Ph i l i pp ines

Enhancing water
resources
assessment  and
management

Bui ld ing capaci ty  in
envi ronmenta l
forensics to identify
sources of  po l lu tants
in  mar ine coasta l
a reas

Human capaci ty  and
physica l
i  nfrastructu re
bu i l d ing  i n  a l l  above
ment ioned

SDG6: Ensure
avai lab i l i ty  and
susta inable
management  of
water  and
sani ta t ion for  a l l

SDG14:
Conserve and
susta inably  use
the oceans,
seas,  and
mar ine
resources for
susta inable
development

Goa l  L1 :  Make
ci t ies and
human
set t lements
inclusive, safe,
res i l ient  and
susta inable

Outcome 4:
Resi l ience
towards
disasters and
cl imate change

PDP
Chapter  20:
Ensu  r i ng
ecologica l
in tegr i ty  and
c lea  n
env i ronmen t
Na tu ra l
resou rces
conserved,
protected and
rehabi l i ta ted;
Envi ronmenta l
qual i ty  for  a
c leaner  and
heal th ier
envi ronment
improved;
Resi l ience of
natural systems
enhanced wi th
improved
adapt ive
capaci t ies of
human
communi t ies

NSTP/HNRDA

_Expanded and
strengthened
socio-economic
development
for  a l l
(b iod ivers i ty
conservat ion
and susta inable



development
Safe and
d isaster/cl imate
change-res i l ient
i  nfrastructu re
and
commun i t i es

Assessing the
Development  of  a
Nuclear  Power
Programme

Bui ld ing Capaci ty  in
Nuclear  Sc ience and
Technology by Re-
establ ish ing the
Research Reactor-l
as a Tr iga Fuel
Subcr i t ica l  Assembly

Assessing the
Development  of  a
Nuclear  Power
Programme

Suppor t ing
Development of
Nat ional  Nuclear
Power Infrastructure

Strengthening the
Nuclear  Regulatory
Authority's
Capabi l i t ies to
Suppor t  a  Nuclear
Power Programme

Bui ld ing Capaci ty  in
Nuclear  Sc ience and
Technology by Re-
establ ish ing the PRR-
l -  as a TRIGA Fuel
Subcr i t ica l  Assembly

Suppor t ing the
Establ ishment  of  a
new 10-MW Nuclear
Research Reactor

Human capaci ty  and
physica l
infrastructu re
bu i l d ing  i n  a l l  above
ment ioned

SDGT: Ensure
access to
affordable,
re l iab le,
susta inable and
modern energy
for  a l l

PDP
Chapter  9:
Expanding
economic
oppor tuni t ies in
industry  and
services
resul t ing in
Compet i t ive
industry  and
services sector

Chapter  1.4:
Vigorously
advancing
Science,
Technology,  and
Innovat ion to
assist al l  sectors

NSTP/HNRDA
Expanded and
strengthened
socio-economic
development
for al l  (energy)

Ful l  Automat ion of
the  Ph i l i pp ine
Nuclear  Research
Inst i tu te (PNRI)
Gamma l r rad iat ion

Strengthening
nat ional  capabi l i ty
for electron beam,
accelerator; gamma
and neutron beam
technolos ies

SDG8: Promote
susta ined
industr ia l izat ion
and susta inable
economic

Outcome 2.
Decent  and
product ive
employment

PDP
Chapter  9:
Expanding
economic
oppor tuni t ies in
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Faci l i ty

Human capaci ty  and
physica l
i  nfrastructu re
bu i l d ing  i n  a l l  above
ment ioned

growth, ful l  and
product ive
employment
and decent
work for  a l l .

SDG9: Bui ld
res i l ient
i  nfrastructu re,
promote
inc lus ive and
susta inable
industr ia l izat ion
and foster
innovat ion

industry  and
services
resul t ing in  a
competit ive
industry  and
services sector
Chapter  14:
Vigorously
advancing STI  to
assist al l  sectors

NSTP/HNRDA
Expanded and
strengthened
socio-economic
development
for  a l l
(compet i t ive
indus t r i es )

N uclea r/Rad iat ion
Safety

Strengthening of  the
Legislative
Framework with the
passage of the new
law creat ing a
separate nuclear
regulatory authority

:nhancing nnat ional
capabi l i ty  for
regulatory activit ies
re lated to  a nuc lear
power programme

Human capaci ty  and
physica l
i nfra stru ctu re
bui ld ing in  a l l  above
ment ioned

SDGB: Promote
susta ined
industr ia l izat ion
and susta inable
growth, ful l  and
productive
employment
and decent
work for  a l l .

Outcome 2:
Decent  and
productive
employment

Outcome 3:
Democratic
governance

PDP
N uclear / rad iat io
n safety cuts
across a l l
sectors in the
Plan as i t
ensures the safe
and secure
ut i l izat ion of
nuc lear / rad ioact
ive mater ia ls

NSTP/HNRDA
Expanded and
strengthened
socio-economic
development
for  a l l
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