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THE OBJECTIVE OF THE RCA REGIONAL PROGRAMME FRAMEWO RK

The objective of the RPF is to assist RCA stakedrslih drafting project proposals in areas of lpgarity
for RCA GPs, taking into consideration the achiegeta and outcomes of previous RCA projects and

criteria for RCA Technical Cooperative projects.

The RPF is to be used as a guideline and doesectide submission of proposals that will address n
needs and opportunities that may arise in the dutdttowever, all project proposals will be reviewsd
the RCA Programme Advisory Committee to ensure t@nment with RCA strategies and policies and
should be approved at a meeting of the RCA NatidRkepresentatives prior to being accepted for

implementation as an RCA Technical Cooperativegutoj

All RCA stakeholders responsible for drafting pabjproposals should be provided with a copy ofRIré-
by the respective RCA National Representativesvilltalso be possible to download it from the RCAR
web-site.



RCA REGIONAL PROGRAME FRAMEWORK FOR 2024-2029

Introduction

Since its establishment in 1972 under the auspitdge International Atomic Energy Agency (IAEA)th
RCA (The Regional Cooperative Agreement for Regeddevelopment and Training) has significantly
contributed to the socio-economic developmentsoGibvernment Parties (GPs) through the use of aucle
technologies, mainly in the agricultural, enviromta, human health, energy and industrial sectdtss
has been made possible through the technical suppovided by the IAEA through its Technical
Cooperation Programme to RCA GPs for acquiringapulying well established nuclear technologies; the
provision of human, physical and financial resoarog RCA GPs for utilization of these technologeasi

the cooperation among the RCA GPs.

The success of the RCA Programme is also becaude afound management structure RCA GPs have
developed. All RCA policy issues, strategies, opi@nal procedures and specific projects implemented
under the RCA programme are decided by the repiasars of the RCA GPs at their annual meetings.
The RCA National Representatives also have theorssiility of managing and coordinating the
implementation of the RCA Programme within theiruoties. Relevant policy issues, operational
procedures and responsibilities of all RCA stakétid are contained in the RCA Guidelines and Oipgrat
Rules (GOR).

RCA GPs have adopted a Medium Term Strategy wisiakpdated every six years. The Medium Term
Strategy contains the RCA Vision and Mission, iwé&Values, Strategic Directions, and implementatio
enablers. The Medium Term Strategy is prepared Woeking Group (MTS Drafting WG) appointed by
the RCA National Representatives. A Working GroampMedium Term Strategy Coordination (MTSC
WG) also has been appointed to monitor the impleatiom of the Medium Term Strategy. RCA GPs also
have appointed a Programme Advisory Committee (RA@jlvise and assist the RCA GPs on the different
aspects of the RCA programme, namely developmapiementation and evaluation of the projects.

The projects implemented under the RCA Programraebased on strategic priorities identified by the
RCA GPs for the ensuing six-year period. The mtsjalso need to conform to the criteria specifeithe
RCA Guidelines and Operating Rules and the RCAt&ira Directions. (see page 5)

The first effort to identify the RCA strategic prities was made in 2010 for the period of 2012-201ith

the approval of RCA National Representatives, baseglrecommendation of the IAEA Standing Advisory
Group on Technical Assistance and Cooperation (SNGT The strategic priorities were identified by
groups of regional experts appointed for each R@ArTatic Sector, based on a survey conducted among
the RCA GPs to determine regional priorities. Eaqgbert group was chaired and guided by a RCA Nation
Representative. The strategic priorities for 200822were identified by the Working Group on Medium
Term Strategy based on a survey conducted among G&A

The General Conference Meeting of the RCA Natidtebresentatives held virtually in September 2020,
requested the RCA PAC to develop a Regional Progmrafaramework containing the strategic priorities



for 2024-2029 in consultation with regional expentsl the WG drafting the RCA MTS 2024-2029, and to
present it to the 48RCA National Representatives Meeting in 2021.

Procedure for development of the RCA Regional Progimme Framework for 2024-2029

An online survey was conducted by the RCA PAC &ty the priorities, current status and the fatur
needs of the RCA GPs, in each of the RCA Themaatdss. Twenty RCA GPs out of 22 responded to
the survey. The RCA PAC analyzed the outcomebl@ktrvey to identify the overall priorities ane th
needs of the RCA GPs. A summary of the outconiglseosurvey is given in Annex 2 and the detailed
report can be found attp://rcaro.org/rpf/view/id/22712

RCA PAC also reviewed all the RCA projects impleteensince 2007 (six TC cycles) and summarized
the implemented activities, the outcomes and theesements of these projects. A summary of thente
is given in Annex 3 and the detailed report cafolbed athttp://rcaro.org/projectsummary/view/id/22682

Expert Groups were formed in each Thematic Sectanprising members of RCA PAC with expertise in
the relevant areas, regional experts, and IAEA mieeth Officers, and Chaired by a RCA National
Representative. The WG on MTS was invited to pigdite as members of the expert groups. The
composition of the Expert Groups is given on paijasd iv. Expert Groups met through virtual atns

and provided their recommendations on priority sradnich formed the basis for the Regional Programm
Framework. The reports containing the outcomebletirvey and the details of the previous RCA ptsje
were provided to the expert groups, well in advasfdfie Expert Group Meetings.

The draft prepared by the expert groups was ciredlto all the RCA National Representatives anithéo
WG on MTS and revised based on the feedback reateivighe procedure and the timeframe for the
development of the RPF are given in Annex1.

Recommended Priority Areas

The Overall Prioritizations of the Project Areasammended for 2024-29 are given in Table 1 and the
areas not recommended are given in Table 2.

Agricultural Sector (3 priority areas)

The Expert Group for Agriculture recommended Foatey (Overall priority 6), Plant Breeding (Overall
priority 9) and Food Irradiation (Overall priorify2) as priority areas in Agriculture for 2024-2029.

Pest Control (Overall priority 10) was not recomuheah as a priority area in view of the extensivepsuip
provided to the RCA GPs through non-RCA projectbline Regional Projects including two projects
currently under implementation). Both Food Irrdidia and Soil Fertility were ranked 12 in the ovkra
priority order and the Expert Group recommendeddHaadiation over Soil Fertility since a large nioen

of RCA GPs (over 60%) do not have national prograsmon Soil Fertility.

Soil Erosion and Contamination (Overall Priority), 1Bnimal Health and Nutrition (Overall Priority 2
and Animal Reproduction (Overall Priority 24) wetleo not recommended.



Environmental Sector (3 priority areas)

The Expert Group recommended Water Resources Marage(Overall Priority 4), Air-Pollution
Monitoring (Overall Priority 8) and Management olhe and Coastal Environment (Overall Priority 10)
as priority areas for 2024-29.

Dam Safety (Overall Priority 24) was not recommehds a priority area.

Human Health Sector (3 priority areas)

The Expert Group recommended Radiation Oncologye(@lv Priority 1), Medical Physics (Overall
Priority 2) and Nuclear Medicine (Overall PriorBY as priority areas for 2024-29.

Radioimmunoassay (Overall Priority 18), Nutritio®uerall Priority 20) and Tissue Grafting (Overall
Priority 26) were not recommended as priority areas

Industrial Sector (2 priority areas)

The Expert Group recommended Non-Destructive Tggtverall Priority 6) and Radiation Processing
(Overall Priority 16) as priority areas for 2024-29

Nuclear tracers and sealed sources (Overall Brib®f and Nuclear Gauges and NCS (Overall Pri@3y
were not recommended as priority areas.

Other Areas (2 priority areas)

The Expert Group recommended Radiation Protectirefall Priority 5) and Energy Planning (Overall
Priority 12) as priority areas for 2024-29.

Research Reactor Utilization (Overall Priority Hi)d Nuclear Instrumentation (Overall Priority 209rey
not recommended as priority areas.

Table 1 — Recommended Project Areas

Priority Project Area Thematic Sector Weighted
Order Average
1 Radiation Oncology Human Health 4.85
2 Medical Physics Human Health 4.80
3 Nuclear Medicine Human Health 4.75
4 Water Resources Management Environment 4.40
5 Radiation Protection Other areas 4.30
6 Food Safety Agriculture 4.20
6 Non-destructive Testing Industry 4.20
8 Air Pollution Monitoring Environment 4.15




Priority Project Area Thematic Sector Weighted

Order Average
9 Plant Breeding Agriculture 4.00
10 Marine and Coastal Environmentf  Environment 3.80
12 Food Irradiation Agriculture 3.75
12 Energy Planning Other areas 3.75
16 Radiation Processing Industry 3.60

Table 2 —Project Areas Not Recommended

Priority Project Area Thematic Sector Weighted

Order Average
10 Pest Control Agriculture 3.80
12 Land use - Soil fertility Agriculture 3.75
15 | Conemennon " Agruture
17 Research Reactor Utilization Other areas 3.55
18 Radioimmunoassay (RIA) Human Health 3.45
19 Nuclear tracers and sealed sourges  Industry 3.25
20 Nutrition Human Health 3.15
20 Nuclear Instrumentation Other areas 3.15
22 Animal Health and Nutrition Agriculture 3.10
23 Nuclear Gauges and NCS Industry 3.05
24 Animal Reproduction Agriculture 3.00
24 Dam Safety Environment 2.85
26 Tissue grafting Human Health 2.45




Criteria for RCA and TC projects

Criteria for RCA Projects

A RCA project should:

(a) Address a significant multi-country issue;

(b) Address an issue identified as a regional priority;

(c) Be accepted as a part of national programmes withg Government support;

(d) Have strong support and continuous involvement feoih users;

(e) Have an appropriate and significant number of ifiedt potential beneficiaries and
partnerships;

() Be of sufficient size and duration to enable thentified significant outcomes to be achieved;

(g) Be implemented by a team that has high expertideeammitment; and

(h) Be well-managed

(RCA Guideline’s and Operating Rules — Part 4, $acti.1.3)

Central Criterion for IAEA TC Projects

All lAEA technical cooperation projects must meegatral criterion that demonstrates strong govemm
commitment to project objectives, as outlined in e #02 Reviewof the TC
Strategy (GOV/INF/2002/8/Mod.1). A project mustheit:
« relate clearly to an area that is a prerequisitauée of nuclear technologies and that has a good
chance of achieving the expected outcomes: or,
- address an area where there is a national programjoging strong government commitment with
evidence of significant financial support, and véheuclear techniques can play a fundamental role
for the success of the project

If a government supports a national programme beesa development problem, then it is one that the

government considers to be a national priority. Ahd government partners with the Agency to cbnte

to solving that problem by applying a nuclear tegha, this is a good indication that the nucleahieque

has a comparative advantage, or is crucial todhdisn of the problem.
(Central criterion | IAEA)




IAEA Technical Cooperation Strategy

Objective and Outcomes related to Central Criterion

Objective

To produce sustainable benefits within the franmévad national development plans.

Outcomes:

Vi)

A TC programme that is linked to national developtnglans and, where relevant, to the efforts of
other donors working in the same area.

Strong government commitment for the TC programmélember States, and for the institutions
managing it.

Increased capacity in Member States through coadimuovision of the support needed to ensure the
transfer of safe and secure applications of nudeehnologies, in keeping with priorities set by
Member States.

(GOV/INF/2002/8/Mod.1)

RCA Strategic Directions (for 2018-2023)

Strategic Direction 1: To further enhance the operational management tgmdche RCA,;
Strategic Direction 2: To continue enhancing the sustainable contribubibthe RCA towards
meeting the developmental needs, priorities aretésts of the RCA region;

Strategic Direction 3: To ensure full integration of the RCA programmeoirthe national
development plans of RCA GPs and align with the SB&he regional level, as appropriate to the
applications of NS&T,;

Strategic Direction 4: To reinforce and consolidate a culture of nuckfiety and security at
regional and national levels, while promoting péalceises of NS&T for socio-economic
development;

Strategic Direction5: To continue building human capacity, including eatian and training and
nuclear knowledge management, and accord partiatti@ntion to special needs of: (1) the new
RCA GPs, (2) the Least Developed Countries (LD@s) @) the Small Island Developing States
(SIDSs), to enable them to maximize their bendfiis participation in the RCA programme;
Strategic Direction 6: To promote self-reliance, good institutional gaaarce and excellence in
management amongst the RCA NNIs; and



vii) Strategic Direction 7: To enhance the general awareness about RCA’snagiootprint and

underpin resource mobilization efforts.



Priority Areas for 2024-2029

THEMATIC SECTOR — Agriculture

Introduction

The world population is predicted to increase ®l8llion by 2030 from the current 7.8 billion, tdsng

in the need to increase agricultural productivity fneeting the increased demand for food to feed th
increasing population. The changing global climaguires better adaptation of crops and livestack t
extreme and unpredictable climate conditions. Thaesgities need to be performed in an environmignta
sustainable manner, to prevent depletion of ressuand to prevent leaving a detrimental legacwutioré
generations. There is increased emphasis on dlaloal, food safety, food security, and increadieghelf
life of food products. Currently, about one thiffcal food produced is wasted either somewheresipath

to the consumer or by the consumer.

Since the establishment of the RCA, many problemghé agricultural sector have been effectively
addressed using nuclear technologies. Some of tkeebaologies have reached considerable levels of
maturity. In addition, a range of new and completagntechnologies (e.g. ion beam irradiation;
compound-specific isotope analyses; high-througlapatyses), as well as more efficient applicatiohs
the mature technologies, have the potential to raaignificant contribution to addressing new daadies
identified in the above key strategic areas.

Priority Area 1 — Food Safety (Al)

Access to sufficient amounts of safe and nutritifmesl is the key to sustaining life and promotirgpd
health. Unsafe food containing harmful bacteriayses, parasites or chemical substances, causes m
than 200 diseases, ranging from diarrhea to candansestimated 600 million people — almost 1 inid0
the world — fall ill after eating contaminated foahd 420 000 die every year, resulting in the @fs33
million healthy life years (DALYs). US$110 billias lost each year in productivity and medical erqes
resulting from unsafe food consumption in low- anididle-income countries. Children under 5 yedrs o
age carry 40% of the foodborne disease burden, #8000 deaths every year. Diarrheal diseages ar
the most common illnesses resulting from the comsiam of contaminated food, causing 550 million
people globally to fall ill and 230 000 deaths gvgear. Food safety, nutrition and food secusitg
inextricably linked. Unsafe food creates a vicioysle of disease and malnutrition, particularlyeaffng
infants, young children, the elderly and the sidkoodborne diseases impede socioeconomic develipme
by straining health care systems, and harming maltieconomies, tourism and trade. (Source: World
Health Organizatiofrood safety (who.in})

Outcomes of the Survey

7 GPs out of 20 responders to the survey indichtexd Safety to be an area of very high priority 46d
GPs an area of high priority. The overall prioitger was 6, out of 26 project areas.



12 GPs indicated the existence of a national progre, 11 availability of human resources, 11 avditgb
of infrastructure, 12 availability of protocols gtt1 the existence of a professional body / natisaciety,
and 11 the involvement of end user. 13 GPs ingitéte need for human resources development, 9 the
need for laboratory services, 9 the developmeptatbcols etc, and 7 the need for expert assistance

Previous RCA Projects

The only RCA project on Food Safety, the objectifevhich is to improve food safety by establishang
robust and independent means of verification afiorof foodstuffs, is currently under implementatio

Future Directions

» Establishing the means of verification of originfobdstuffs should continue to be a priority.

» Development of the analytical capability to uselvestablished nuclear and related techniques extlet
food adulterants, chemical contaminants includireggefinary drugs, pesticides, natural toxins,
microbial contaminants and radionuclides, is alsmmmended as a priority area for 2024-29.

» Analytical ability to verify the presence/absendefaod contaminants according to international
standards in foods of animal origin and other f@wdducts exported from RCA GPs would be
necessary to meet the requirements of the impoofettsese products. Accreditation of laboratories
established for this purpose is also recommendedpai®rity area. Inter-comparison exercises cdrrie
out among RCA GPs would facilitate this task.

Expected Impact

RCA GPs will establish modern analytical capaciing nuclear/isotopic and complementary analytical
techniques to ensure national food safety andrintemal trade.

Opportunities for TCDC
Since this a new area for most RCA GPs, the oppities for TCDC would be limited.
Links to SDGs

The project area will contribute to SDG Goal 2 adEhunger, achieve food security and improved thortr;i
and promote sustainable agriculture’.

SDG 2 has five individual targets and the propdséate directions will address Target 2.1 (end -gamn
and ensure access to safe food) and Target 2.2r{almitrition)

Priority Area 2 — Plant Breeding (A2)

Mutation breeding techniques have played a venyifsdgnt role in addressing world food and nutritéb
security problems by developing new mutant gernmplasd mutant varieties. By the end of 2019 induced
mutations have made significant contributions ined@ment and release of more than 3300 mutant
varieties in more than 200 crop species by mora #tacountries in the world. 2010 mutant varieties,




which accounts for more than 60 % of the total mutarieties in the world, have been released prayed
for cultivation in the Asian and Pacific region.

Outcomes of the Survey

6 GPs out of 20 responders to the survey indicatadt Breeding to be an area of very high pricaitg 9
GPs an area of high priority. The overall priowtger was 9 out of 26 project areas.

13 GPs indicated the existence of a national progra, 15 availability of human resources, 13 avditgb
of infrastructure, 12 availability of protocols gtt2 the existence of a professional body / natisaciety,
and 10 the involvement of end user. 13 GPs ingitétie need for human resources development, 9 the
need for laboratory services, 4 the developmeptatbcols etc, and 5 the need for expert assistance

Previous RCA Projects

Five RCA regional projects on Plant Breeding haeerbimplemented since 2007 including a project
currently under implementation, in areas of impngMirop quality and stress tolerance for sustagetap
production, development of new crop varieties aalalptto climate change, development of bioenergy
crops to optimize marginal land productivity, areldlopment of green enhancing crop productivity and
quality crop varieties.

As a result of the regional projects on plant bieggdthe RCA GPs have developed the capabilitysaofq
radiation-induced mutation breeding technology éwefop new varieties of crops. A very large number
of new mutants have been developed by RCA GPs.e®bthem have been released to farmers and others
are undergoing trials before being released. Thedede new varieties of barley, wheat, sorghume,ri
mung bean, papaya, soybean, and legumes. A mutateding network for Asia and the Pacific has been
created and a website established to facilitatbaxge of information www.plantmutagenesis.ret

Mutant varieties released under the support ofipusvRCA projects have played important roles in
enhancing global food security and contributingSI0G Goal 2. For example, a wheat mutant variety
Luyuan 502 released in China, with 11% higher yield than tlaglitional variety and also more tolerant to
drought and the main diseases, has been plante® @vmillion hectares and solved the practicabpgm

of heavy lodging encountered during the cultivatidnwvheat varieties with heavy spikes. With a yield
potential of more than 12 t/ha, it had been planteet more than 5.13 million hectares by 2019 anmbiw

the second largest cultivated wheat variety in @hproviding significant social and economic betsefi
(See Annex 3 anlttp://rcaro.org/projectsummary/view/id/2268% details).

Future Directions

* The exploration and application of new mutagensrap breeding through techniques such as heavy
ion beams need to be strengthened in the RCA GRsca@llaborations between national institutes
need to be enhanced to develop new elite mutadtgaeties in crops.

« Validation of new mutation techniques establishredhbre crop genotypes and species such as herb
plants and underused crops.

« Genomics-enhancing mutant utilization - geneticl@ation; gene mapping; and characterization of
selected best mutants with key green traits.

10



» High-throughput approaches on phenotypic screenfrigduced mutants, necessary to improve the
efficiency. The mutants related to yield, qualliigtic and abiotic resistance need to be idetifie
large populations.

« Demonstration and dissemination of the release@murieties with integrated practice packages.

* The need to strengthen collaboration between irtsitthat are engaged in mutation breeding and the
extension services responsible for transferringté@hniques to farmers was also suggested agla nee

» Enhanced food security and accelerated seed iydistugh regional collaboration and promoting
the application of mutation techniques to plantiowement.

Expected Impact

RCA GPs will establish a highly efficient breedingchnology platform for the development and
dissemination of new mutant varieties through a ldoation of nuclear technology and modern crop
biotechnology to ensure national food security.

Opportunities for TCDC

Opportunities for training and technical supportieveloping GPs could be provided through RTCs and
expert missions. New mutagens, protocols and appesao mutant screening could be shared as resourc
within developing GPs.

Links to SDGs

The project area will contribute to SDG Goal 2 adEhunger, achieve food security and improved thortx;i
and promote sustainable agriculture’.

SDG 2 has five individual targets and the propdsade directions will address Targets 2.1 (endngau),
2.2 (end malnutrition), 2.3 (double agriculturabguctivity), 2.4 (ensure sustainable food produmtiand
2.5 (maintain genetic diversity of seeds).

Priority Area 3 — Food Irradiation (A3)

Post-harvest food losses due to damage by ingsedemnts, bacteria and mould, or from sproutingwaro
ripening of produce, are estimated to be betweesn@>40% in many countries. Irradiation is an affec
and safe method for preserving food as it redupesage, improves food hygiene, and extends sHelf |
Irradiation is also an effective method for quairsntreatment, thus significantly facilitating regal and
international trade.

Sanitary applications for food irradiation are nmatand very promising but commercial uptake inAba
Pacific region has so far been relatively slow. ldegr, the phasing out of chemical treatment of fedd
limit the available technologies that can be usbitivcan be expected to increase the importantmodf
irradiation as a treatment method. There is alepesdor work in special cases, e.g. food for hadpit
patients who have compromised immune systems.
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Outcomes of the Survey

4 GPs out of 20 responders to the survey indicated! Irradiation to be an area of very high prioand
10 GPs an area of high priority. The overall prjoorder was 12 out of 26 project areas.

12 GPs indicated the existence of a national progra, 10 availability of human resources, 10 avditgb
of infrastructure, 10 availability of protocols g&the existence of a professional body / natisoalety,
and 10 the involvement of end users. 11 GPs inglictite need for human resources development, 8 the
need for laboratory services, 8 the developmeptatbcols etc, and 6 the need for expert assistance

Previous RCA Projects

Five RCA regional projects on Food Irradiation hdesn implemented since 2007, including a project
currently under implementation, introducing elentrbeam and X-ray technologies; introducing
phytosanitary or quarantine treatment protocols ircddiation technology in encouraging greater
intraregional trade; enhancing trade in irradigpedducts of economic importance; and strengthening
adaptive climate change strategies for food sectimbugh food irradiation.

As a result of RCA regional projects on food iredtin, participating RCA GPs have adopted harmahize
regulations to approve the irradiation of foods ahgitosanitary regulations or protocols; adopted n
food irradiation technologies; drafted guidelinesduditing and accreditation of irradiation faé#s used
for sanitary and phytosanitary treatment of food agricultural products; amended quarantine reiguiat
to include irradiation as a phytosanitary measane several GPs have successfully negotiatedngith
trading partners for commercial exports of irragtitommodities.

Future Directions
« The introduction of compact EB and X-ray units tbam be installed in food processing plants.

These plants, however, have a limited power oudpigt are mostly suitable for removal of surface
contamination only. This will contribute to the peation of the spread of viral diseases, including
Covid-19, through food contamination. Some coestére already using this technology as a measure
against Covid-19. Food irradiation regulations rhaye to be revised to allow the use of compact EB
and X-ray facilities.

« Prevention and control of harmful substances im$duy irradiation technology.

Harmful substances such as allergens, mycotoxing \druses in food (including Covid-19,
contaminating frozen foods) are becoming serioad &afety problems in the region. Researchers have
demonstrated the degradation effects of harmfudtamoes through techniques such agy, electron
beam or X-ray irradiation. It is necessary to estduthe potential applications and develop and
integrate the related regulations through regiaoiboration, in order to expand the applicatién o
irradiation technology in the field of processinglastorage of agricultural products.

e Continuing consumer education of food irradiatising modern media platforms.

Consumer acceptance and labeling requirementsaafiated foods are always two main obstacles in

the commercial use of food irradiation technology.the digital age, progress on labelling and
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irradiated foods should be introduced to the fewhlistry through communication materials developed
for the different types of media platforms, whiclowld also provide an opportunity for consumer
education.

Expected Impact

RCA GPs will enhance the value of agricultural pretd and the effective prevention and control ofrtial
substances in foods by irradiation technology.

Opportunities for TCDC

New RCA GPs have given a high priority to Food diadion. Since most RCA GPs have developed
expertise in these areas as a result of previodsfr@ects, there would be opportunities to proddpport
for the new GPs through TCDC.

Links to SDGs

The project area will contribute to SDG Goal 2 rdEhunger, achieve food security and improved tiortr;i
and promote sustainable agriculture’.

SDG 2 has five individual targets and the propdsade directions will address Targets 2.1 (endngau),
and 2.2 (end malnutrition).

Opportunities for TCDC in the Agricultural Sector

New RCA GPs have given a high priority to Animalaith and Animal Reproduction. Since most RCA
GPs have developed expertise in these areas asul of previous RCA projects, there would be
opportunities to provide support for the new GReugh TCDC.

Additional project areas suggested by GPs

e Smart agriculture and Green House Gas (GHG) enmissi@ductions

* Fishery resources management

e Holistic cyclo-farming system in which agricultuend livestock become a closed system in
utilizing natural resources in a sustainable manner

» Developing modern, Digital Soil Information Syste(xSIS) and remote sensing harmonization
through nuclear techniques

13



THEMATIC SECTOR - Environment

Introduction

About 3.5 billion out of the world population oft8llion in 2020 live in the developing world in ther
East and South Asia. The growth in the populatias fparalleled with increasing standards of livimghie
developing world and correlates with increasing deds for natural resources such as water, energg, f
and living space, thereby putting increasing pressm the environment to cope with human activities
Environmental pollution is generally a consequeatéhese activities. If unabated, the environmental
impacts may be catastrophic for the present asasdir future generations.

The RCA has contributed to the global effort ofiemwvmental protection through regional cooperation
research and development, technology transfertraming using nuclear science and technology.€@isj
in the areas of air pollution, fresh water resosyeed marine and coastal pollution have beenatesfof

regional cooperation programmes.

Since 2007, 6 regional projects in marine and ebgstllution, 6 projects on management of water
resources and 3 projects on monitoring of air-gimiuhave been implemented under the RCA Programme.

The survey conducted among RCA GPs indicated WRdspurce Management (overall priority order 4),
Air-Pollution Monitoring (overall priority order 8pand the management of the Marine and Coastal
Environment (overall priority order 10) as highqgiiy areas.

Priority Area 1 - Water Resources Management (EN1)

Water is essential for sustainable development@nic growth, and poverty reduction. In addition to
meeting basic services related to water, inclusa@nomic growth itself must be supported by meetieg
needs of centers of priority growth and productionwater supply, sewerage, sanitation, irrigataom
flood management. Efficient and effective managdmémvater resources, including the development of
new sources of water, is fundamental to achieviegdesired inclusive economic growth while ensugng
sustainable environment. Obtaining reliable, imphrtimely information that is needed to understan
water resources will be the drivers for the actisponse, remedies, and investments in the régitbris
particular area. Such understanding should enalMergments to minimize the loss of life and proper
as a result of water-related natural hazards, asifloods, droughts and land movement; effectinedyage
ground and surface water resources for domestiicudimiral, commercial, industrial, recreationaldan
ecological uses; protect and enhance water resofiocehuman and aquatic health and environmental
quality; and contribute to prudent physical andneenic development of the area’s resources for émefit

of present and future generations, The need forrdwgal water resources information and water
management tools and techniques to deal with agihguelimate will therefore be the key challenges f
the GPs to deal with in the future.

Outcomes of the Survey
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10 GPs out of 20 responders to the survey indicétater Resources Management to be an area of very
high priority and 8 GPs of a high priority. Theeoall priority order was 4 out of 26 project areas.

15 GPs indicted the existence of a national prograirl3 availability of human resources, 12 avdilgbi
of infrastructure, 9 availability of protocols et the existence of a professional body / natigpalety
and 14 the involvement of end user. 13 GPs ineittiie need for human resources development, 10 the
need for laboratory services, 9 the developmeptatbcols etc, and 8 the need for expert assistance

Previous RCA Projects

RCA regional projects on Water Resources Manageimavd been implemented since 1999 in areas of
freshwater quality and groundwater contamination rfBanagement of ground water resources, including
recharge of deep groundwater (6 projects); watssueees in geothermal areas (1); and dam safety and
sustainability (1). Another project on quality abgndwater resources is ongoing, to be complet@023.
Three new projects on the mitigation of contamiratdf water resources by agro-contaminants; on
improvement of water management practices to omeeceffects of climate change; and on optimizing
water usage in agriculture under drought conditi@ne due to be implemented in 2022/23.

As a result of the previous RCA projects, RCA GBsehdeveloped the capability of using isotope and
geochemical techniques to investigate surface vgatemdwater interactions and contaminant transport
using isotope techniques to investigate groundweyeramics and recharge rates; and using nuclear
techniques to monitor water quality. Novel grountwalating techniques such %&He and Kr-81 have
been introduced and may be availed by GPs withatifyfom the IAEA. There is a high level of end use
involvement in most of the RCA GPs that participaten these projects (See Annex 3 and
http://rcaro.org/projectsummary/view/id/2268# details).

Future Directions

With industrialization, and with population growahd climate change being inevitable and impactingtm
countries within the region, finding ways and meanssustainably support freshwater demand i.e.
managing what is exploitable, has to be the foctiduture regional projects on water resources
management.

For a comprehensive water resources assessmeggbkédn hydrological understanding can be grouped
into three major categories: water supply; protectf water supply; and water production, developtime
and use. The remedies and further investments wiherepplication of nuclear techniques could be
advantageous are proposed:

A. Water supply

1. For surface water - The need to increase undeiisod stream flow, surface water storage, and
the effect of extreme weather and climatic events

2. For groundwater- The need to understand the gyaniid flow of available groundwater and the
effect of extreme weather and climate on the grauater storage and flow

3. On water budget and global climate change
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» The need to have an advanced level of understanointhe spatial and temporal
distribution of precipitation and of extreme evefusearly warning and forecasting and
risk assessment

» The need to understand run-off and recharge presessgin of recharge, and residence
time of groundwater. While the previous projectsehdealt with these areas of study,
guantitative methodologies still have to be mordely studied and applied.

» The need to understand evapotranspiration in sesffficletail to support water resources
assessments and management needs.

» Surface and groundwater interaction — the needettebunderstand the interaction of
surface water and groundwater in order to developified understanding of the entire
water budget at various scales to support IWRM efjrated Water Resources
Management)

B. Protection of water supply
1. Surface water and groundwater gquality
* The need to understand the current and potentiaérability of water supplies to pollution
(natural and anthropogenic)
» The need to identify the source of pollution andmfify the contribution of each pollutant
source for better management and mitigation (Envirental forensics)
2. Wastewater management - Explore the benefit ofatmi technologies in wastewater
management.

Expected Impact

The capability to understand and predict the moverard availability of water within all componemis

the hydrological cycle and to be able to simuldte impacts of various landscape changes on the
distribution and availability of water will provider fully effective water management within thein.

This will enable governments to minimize the logife and property as a result of water-relatetural
hazards; effectively manage ground-and surfacerwatmurces for domestic, agricultural, commercial,
industrial, recreational and ecological uses; mtotexd enhance water resources for human and aquati
health and environmental quality; and contributemiee physical and economic development of the
region’s resources for the benefit of present amgké generations.

Opportunities for TCDC

As mentioned above, mdSPs have developed the capability of using isotopegeochemical techniques
in addressing hydrological problems in previousigots. TCDC has been practiced previously, such as
Pakistan and China providing analytical service&Rs without the capabilities for isotopic analysis
well as the provision of expert services. With nemer GPs, TCDC can be practiced to a wider extent.

Links to SDGs
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The project area will contribute to SDG Goal 6 skire availability and sustainable management oéwat
and sanitation for all.

SDG 6 has 8 target areas and the proposed futteetidns will address Targets 6.1 (ensure avaitgbil
and sustainable management of water and sanitfioall), 6.3 (improve water quality), 6.4 (increas
water use-efficiency) and 6.5 (implement integratedler resources management )

Priority Area 2 — Monitoring Air-Pollution (EN2)

Pollution caused by airborne particulate matter N\fn many urban areas has become worse due to
economic activities, rapid population growth, urzation, and industrialization. Air pollution in en
region can impact other adjoining regions by thee fiparticulate matter traveling across borders
(transboundary pollution). Therefore, RCA projeaeed a collaborative approach to minimize the air
pollution problem in the region. Air pollution i®w being recognized as a regional problem withri@gs
impact on human health. Research-based knowledgeaed on the specific pollutants responsibléier
adverse health effects; the correlation betweangarticulate matter and human health; environnheista
assessment; as well as the impact on climate chdungyéo short-lived climate-forced pollutants (SRCP
Utilization of the database developed by air p@lumonitoring projects will help assess the heialtbact,

and the environmental risk, as well as providetéebenderstanding of the impact of climate chariges.
envisaged to extend and enhance the sustainadiilibcal air particulate matter monitoring by canf
considering the needs of the GPs regarding poliutianagement in urban regions; human health otezhta
end user; capacity of human resources developrardtphasing in new end users. The RCA programme
of air particulate matter research is needed t@edpmnd emphasize the capabilities related to aucle
analytic techniques in the many Asian cities in R@A region, especially in the environmental sector
Understanding the source of air pollutants, logadl @egional, and its impact will provide valuable
information to environmental managers, stakeho)derd end users.

Outcomes of the Survey

8 GPs out of 20 responders to the survey indicikteditoring Air-Pollution to be an area of very high
priority and 9 GPs an area of high priority. Themll priority order was 8 out of 26 project areas

13 GPs indicted the existence of a national prograii2 availability of human resources, 13 avdilgbi
of infrastructure, 11 availability of protocols gf:the existence of a professional body / natisoalety,
and 14 the involvement of end user. 13 GPs indictite need for human resources development, 10 the
need for laboratory services, 6 the developmeptatbcols etc, and 7 the need for expert assistance

Previous RCA Projects

Three RCA regional projects on air-pollution moniig have been implemented since 2007 in the areas
of characterization and source identification oftipalate air pollution, and on assessing the inhydic
particulate matter on urban air quality. RCA GR® gatrticipated in a research project on “Air Qyal
and Environmental Impact Assessment of Industrigtivities in Asian Region” supported by the RCA
Regional Office.
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As a result of the previous RCA projects on momitgrair-pollution, RCA GPs have developed the
capability of using nuclear techniques (XRF, IBAJa%AA) to monitor air-pollution, to carry out so@rc
identification and apportionment analysis, andaocout long-range transport analysis. The widirkt-
elemental and source fingerprint databases hawe dmapleted and published. A very high usage rhte o
the databases from 37 end user (overall 88 stattehehgagements) in RCA countries has demonstrated
the relevance of the data in policy decision-makpngcesses and has shown the advantages of the
application of nuclear analytical techniques in ém@ironmental sector and success in collaboratitiy
several end user within the Ministry of Environmeimt each GP. (See Annex 3 and
http://rcaro.org/projectsummary/view/id/2268# more details)

Future Directions

» Air pollution monitoring was identified as a verigh priority and high priority area by 17 GPs,
indicating the need for further study to suppos thational demands in each GP to provide
monitoring data of air pollution and identify thellutant sources in tackling the air pollution
problem.

» Most RCA GPs who participated in previous RCA aad-RCA projects have been able to develop
their infrastructure. Some GPs have establishechhuesources and facilities, but some GPs need
greater human resources development and labors¢ovices. Several new GPs are interested in
being involved in air pollution projects and thidlyrovide an opportunity to expand and yield
better networking among the RCA GPs and to intredbe utilization of NATs to the new GPs.
Some GPs, including new GPs, need further supmordetvelop their human resources and
infrastructure.

» There is also a need to improve collaboration ambagdechnical services providers of the RCA
GPs. The technical services and human resourceslogenents required could be enhanced
through better cooperation in sharing expertisembaizing protocols, and providing access to
established facilities amongst the participatinggGP

» Improving capabilities of RCA GPs in the monitayiof air pollution including organic pollutants
and the application of data utilization for risksassment (hazard identification, dose-response
assessment, exposure assessment, and risk chizedicie), as well as health impact assessment,
would be a step closer to fulfilling the curreneds in environmental studies. Understanding the
correlation between climate change and short-lisftdate-forcing pollutants (SLCP), such as
black carbon, is also an important issue at thiemalttand global level. Improved SLCP emission
inventories and measurement methodologies areatsssary to enhance scientific understanding
and assessment of their role in climate changeedisas to inform climate policy. Through the
utilization of nuclear analytical techniques, infa@tion on the chemical composition of airborne
particulate matter including organic pollutants $ource apportionment and identification of the
sources that contribute to the hazards and to Séx@Rsions will be possible and will play a
significant role in better understanding the riskealth impacts and climate change effects of
particulate pollution.

Expected Impact: Reduction of the levels of air-pollution and it$eets on human health and on the
environment of the RCA GPs.
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Opportunities for TCDC

The RCA has new GPs (Cambodia, Nepal, Fiji, Land,Ralau) who need more extensive support to join
this project area. They participated in a worksbhogupporting Operational Procedures and Developing
Capability for New Participating GPs to expand oegil cooperation in 2016. Through participatiothiis
workshop, Nepal has been involved and shown hitgrest in joining RCA projects on this topic, while
the others need an intensive approach and techassatance to be able to participate in projects.

There are opportunities for other developing RCA@&Pprovide expertise to assist the new GPs teldpv
their human resources, infrastructure, and laboratervices. Providing support for new RCA GPs to
develop their infrastructure and human resourcesitihh TCDC is recommended as a priority for 2024-
2029.

Another priority area for 2024-2029 is expanding tiroject on air pollution monitoring by initiatiray
study of the impacts of air pollution on human Healhe linkage of air pollution measurements taltine
impacts by correlation with health data in eachntgushowing impact of exposure to particles wéldn
important outcome of the project. To support tHereto reduce air pollution, long term and contirgu
measurements need to be carried out including gveldpment of monitoring parameters for organic
pollutants. Policy makers in each GP will obtdie benefit of air pollution monitoring linked withe
health impact assessments. A reduction in adverathhevents will be a key indicator of the levél o
achievement of the goals of the imposed mitigati@masures.

Links to SDGs

The project area will contribute to SDG Goal 3 shie healthy lives and promote well-being for akla
ages: Goal 11 - Make cities and human settlemantssive, safe, resilient and sustainable: and G8al
Take urgent action to combat climate change arithppacts

The proposed future directions will address SD@etB.9 (substantial reduction of health impaabsnfr
hazardous substances) and SDG target 11.6 (redwdtimverse impacts of cities on people). In paldr,
efforts to combat air pollution will, inter aliapotribute to SDG target 7.2 on access to clearggriarthe
home, SDG target 11.2 on access to sustainableparand SDG 13 (climate action), as well as thedgy
of the Paris Agreement on Climate Change, espgaalthe SLCP (Short-Lived Climate Pollutants) &ssu

Priority Area 3 — Marine and Coastal Pollution Monitoring (EN3)

For the world’s coastal areas — where the majaftthe world’s population lives — the health, well-
being, and, in some cases, the very survival gbleesiepend upon the preservation and protectiomeoine
and coastal systems, including their estuariedangs, watersheds, drainage basins, and near-cbhastal
waters. The Asia and Pacific, in particular, is leaim the “Coral Triangle”, a region that is recamu as
the global centre of marine biodiversity and a glgtriority for conservation. Therefore, it is imptve

to manage and protect marine and coastal lands@pb®cosystems. Interventions made today will
determine the sustainability of marine resourceabsthair ecological services both now and in theret
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Outcomes of the Survey

8 GPs out of 20 responders to the survey indidsitaxihe and Coastal Pollution to be an area of tégi
priority and 6 GPs an area of a high priority. TDiverall priority order was 10 out of 26 projectas.

13 GPs indicated the existence of a national progre, 12 GPs the availability of human resources, 12
GPs the availability of infrastructure, 9 GPs thaikability of protocols, guidelines, and standard$Ps

the existence of a professional body or nationaletp, and 12 GPs the involvement of end userGP2
indicated the need for human resources develop@é&®s for laboratory services, 8 GPs the developme
of protocols, guidelines, and standards, and 5t@&aeed for expert assistance.

Previous RCA Projects

Six RCA regional projects on the marine and coastalronment have been implemented since 2007 in
the areas of assessing the radiological impactucofear power activities on the marine environment;
harmonization of nuclear and isotopic techniqueasnfiarine pollution management; marine benchmark
study on the possible impact of the Fukushima edive releases in the Asia-Pacific Region; assessm
of climate change for sustainable marine ecosystmamagement; enhancing regional capabilities for
marine radioactivity monitoring; and assessingwhkmerability of coastal landscapes and ecosystems
sea-level rise and climate change.

As a result of previous RCA projects in the Marimed Coastal priority area, QMS Guidelines for
Monitoring the Impacts of Nuclear Activities in tiMarine Environment have been prepared and adopted
by the RCA GPs - seven GPs have acquired QMS dtatied, formulated environmental protection
policies and environmental quality guidelines, ateVeloped strategic plans for future environmental
monitoring; collaborations have been establishat emd users; ASPAMARD database has been revived
and updated,; it has been determined that thereavimspact from Fukushima accident releases intteiai
waters of GPs beyond Japan; and new marine radiastrg and/or radioecology laboratory facilities/ba
been established in 12 GPs. Moreover, applicatbnsiclear and isotopic techniques to the transgmwt
fate of land-based pollution sources, and undedgtgnthe impact of climate change in the marine
ecosystem, have been prepared and harmonizedisTbétechniques used includes U-series, Pb-230, R
226, Po-210, Cs-137, C-14, and XRF, among othersSee( Annex 3 and
http://rcaro.org/projectsummary/view/id/2268# more details)

Future Directions
From the outcomes of past projects, future direstithat can be explored include the following:

e Marine radioactivity measurement and impact assessm
0 Through the increased capabilities of the GPs, bamed methods for marine
radioactivity measurement and risk assessmentttengast databases produced by past
RCA projects, marine radioactivity data can be wsed powerful oceanographic tracer to
understand natural coastal and marine processts.lfexamples of such include ocean
circulation and water mass mixing, with particufacus on understanding areas of
complex oceanography such as the South China i@#@édsian Through-flow, etc.
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e Coastal and marine pollution and associated issues
o A holistic and comprehensive, “ridge-to-reef’ ammb to pollutant assessment and
management using nuclear and isotopic data through:

= Assessment and historical reconstruction of varipoltutants, such as plastics,
heavy metals, sedimentation and siltation, amohgrst Particular focus is on
emerging marine and coastal pollutants, such asiplaollution.

* Integrating large databases of nuclear and isotdpia from environmental
forensics to determine pollution sources and theécific contributions to marine
and coastal environments. Examples include finggipg and apportionment of
possible sources of pollution (e.g. land uses aediBc anthropogenic activities),
and using computational techniques, multivariatatistcs, and/or machine
learning to determine source contributions to therall pollution in coastal areas.
This information can help environmental manageu$oon sources with the
highest contributions to overall pollution.

» Integrating nuclear and isotopic observation datéo ivarious modelling
technigues (e.g. sediment transport modelling) nindb validate the models to
understand marine and coastal pollutant transpattfate from the source to the
sea. Through this, effective mitigation measuresatao be devised.

* Understanding climate change and its impacts omnmand coastal environments
o Reconstruction of historical climate change and iitgpact on marine and coastal
environments using nuclear and isotopic techniqaesh as XRF, XRD, XCT, stable
isotopes, and radiometric dating. Particular fosusuggested for past marine conditions
(e.g. temperature, pH), catastrophic events (sumamis, volcanic eruptions, extinction
events), climate-change-related issues (e.g. oeeadification, sea-level rise), and
understanding their impacts to marine and coastaystems.

Expected impact: Improvement of the management of the coastal antheneesources and reduction of
coastal and marine pollution in RCA GPs

Opportunities for TCDC

TCDC opportunities include human resource developme laboratory sharing, and
protocol/guideline/standards development for haiizaiion and capacity-building of the relevant nacle
and isotopic techniques, data analysis, assoaiatelkling methods, interpretation, and impact assess
of the technological priorities outlined above.

In addition, there is a significant opportunitydevelop the laboratory and infrastructure capadslipf
developing countries through technical coopergtimjects, especially as developing countries aeties
most dependent on the ecosystems of the marinecasdal environments.

Links to SDGs
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The project area will contribute to SDG 1€enserve and sustainably use the oceans, seasaaimgm
resources for sustainable development: and SDGTHEKe urgent action to combat climate change
and its impacts.

SDG 14 has 7 target areas and the proposed futeidns will address Targets 14dignificantly
reduce marine pollution of all kinfisand 14.2gustainably manage and protect marine and coastal
ecosystems

SDG 13 has 5 target areas and the proposed futeridns will address Target 13.ddaptive capacity
to climate-related hazards and natural disasters)

Additional project areas suggested by GPs

* Water resources management: integrated water gameen

» Conserving and preserving cultural heritage

e Climate change

» Environmental forensics using nuclear techniques

* Inland ecosystem management — lakes and rivers

* Geothermal energy

* Radioactive contamination of ground water (due toing operations and nuclear waste disposal)
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THEMATIC SECTOR — Human Health

Based on the previously implemented RCA projectduman Health Sectors, six project areas in Human
Health sector were analyzed in the survey for RG®s kb determine the priority areas for implementati

in the 2024-2029 project cycles. The weighted ayesaalculated from the levels of priorities ass@yhy

the GPs were as following (very high priority = Bdavery low priority = 1): Radiation Oncology 4.85,
Medical Physics 4.80, Nuclear Medicine 4.75, Radimunoassay (RIA) 3.45, Nutrition 3.15, and Tissue
Grafting 2.45. The average scores indicate thaid®ad Oncology was ranked as the first and Medical
Physics and Nuclear Medicine ranked as the secatdhérd priorities respectively in the Human Hbalt
Sector. In fact, these three priority, Radiatiorc@logy, Medical Physics, and Nuclear Medicine, waee
three highest-ranked areas in all the thematicoseatombined, demonstrating that the RCA GPs are
placing the highest priority in the Human Healttct®e represented by these three priority areas. The
priorities of the RCA GPs have been representedarRCA Human Health projects implemented during
2007-2019, in which no projects have been impleptkirt the fields of Radioimmunoassay, Nutritiong an
Tissue Grafting.

According to the results of the survey in Humanldhesectors, with additional analysis of the RCAjpcts
implemented during 2007-2019, the Working Group idastified the three highest-ranked project areas
of Radiation Oncology, Medical Physics and NucMadicine to be suitable for the priority areasR&A

in the 2024-2029 project cycles.

Priority Area 1 — Radiation Oncology (HH1)

Introduction

Cancer is a major health burden in the RCA regiwh ia projected to increase significantly over the
coming decades as life expectancy improves, conuablé diseases are controlled, and health transitio
occurs. Radiation therapy (RT, also called radiathg) remains one of the three pillars of canaatment,
along with surgery and systemic therapy (chemofhgraRT provides an exceptional use of nuclear
technology for human benefit. RT is used in theatiue treatment of cancers, with the aim to erdditize
cancer permanently, or for palliation, to relievgtissing symptoms of cancer when cure is notilpless

For the curative treatment of cancer with RT, higlaeliation doses lead to an improved chance @f.cur
However, higher radiation doses also cause a grebémce of adverse effects and complications, lwhic
can limit the dose that can be delivered to theeam\s a result, there have been constant effontsprove
the technology to increase the dose to the camdegle reducing the radiation dose to the surrougdin
normal tissue and organs that may cause complitatio
As a result of the RCA projects implemented inrdngent past, RCA GPs have acquired the capabflity o
applying advanced radiation therapy techniques.

Outcomes of the Survey
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17 GPs out of 20 responders to the survey indicR&diation Oncology to be an area of very high
priority and 3 GPs an area of high priority. Themll priority order was 1 out of 26 project areas

16 GPs indicated the existence of a national progre, 13 availability of human resources, 16
availability of infrastructure, 17 availability girotocols etc, 15 the existence of a professiooalyt/
national society, and 13 the involvement of end.usE2 GPs indicated the need for human resources
development, 6 the need for laboratory servicesh&Xevelopment of protocols etc, and 10 the feed
expert assistance.

Previous RCA Projects

13 RCA regional projects on Radiation Oncology h&een implemented since 2007, including two

projects currently under implementation. Two newjgcts are planned for the 2022/23 cycle. These
projects are in areas of high-precision 3D radmtiterapy, image-based radiation therapy, 3D image-
guided brachytherapy, stereotactic body radiatioerapy, radionuclide therapy, intensity modulated

radiation therapy, palliative radiation therapyd &nypofractionated radiation therapy.

As a result of these projects, a number of RCA GR& developed the capability of using 3D Conformal
Radiotherapy (3D CRT) and have established theined|@A and QC procedures. Approximately 500
Radiation Oncologists, 300 Medical Physicists abd Radiation Therapy Technologists have been taine
on 3D CRT under the RCA projects.

114 professionals have been trained on 3D Imagee&auBrachytherapy (IGBT) and 53 new institutes in
RCA GPs have established IGBT. Stereotactic Bodgli®herapy (SBRT) has been established in 20
centres. A total of 110 Radiation Oncologists, MalPhysicists and Radiation Therapists have been
trained on SBRT. The capability of using Intendipdulated Radiation Therapy (IMRT) has been
expanded and strengthened. An online trainingsman Applied Sciences of Oncology developed under
two previous RCA projects have been further dewedlognd made available for the use of all RCA GPs.

Formal relationships have been established betwben RCA and national Radiation Oncology
Associations in the region. Moreover, the regiaagiation oncology society of the Federation ofafsi
Organizations for Radiation Oncology was foundedelaon the specialist network built through the
activities of the RCA radiation oncology projechs. addition, strong cooperation with the Forum for
Nuclear Cooperation in Asia (FNCA) in radiationrédygy has been established.

(See Annex 3 anlttp://rcaro.org/projectsummary/view/id/2268%2 more details)

Future Directions
The priorities for the RCA projects during 2024-202 the area of radiation oncology are as follows:

» Sustainable technical transfer of advanced RT ol for various cancers in our region through
education and training in these fields (for examtile use of artificial intelligence (Al), Image-
Guided Radiation Therapy (IGRT), Adaptive RT, atbfractionation RT, particle beam RT
(proton and heavy ions), combination RT with immilnepapy, RT for oligometastases, etc)
Since the basic infrastructure and radiation orgpkechnology have been developed in most of
the GPs in the RCA region through RCA projectsrgvipus project cycles, and the infrastructure
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of more advanced RO technology, for example partielam RT, has been gradually developed in
recent years in many RCA GPs, there is a needrfgegs of advanced technologies in the 2024-
29 project cycle.

» Establishment of efficient and sustainable teacloihgdvanced radiation oncology for radiation
oncologists (ROs), medical physicists (MPs), adiatéon therapy technologists (RTTS).
There is an ongoing need for the provision of @fit and sustainable education for radiation
oncology professionals especially in the face efdbntinuous shortage of such professionals and
the new challenge of the COVID-19 pandemic. Theaife use of education materials, resources,
and technologies such as IT, in cooperation witistieng professional societies and the IAEA,
should be explored in order to meet the need.

* Meeting the needs of newcomer GPs by transfergnfrology and educating personnel in the

basics of radiotherapy in order to establish Rhitetogy aligned with the infrastructure and health
economic conditions of the new GPs.
RCA collaboration in line with the principle of T@D should be strengthened by possible
participation of intermediate GPs as recipients.iland GPs in particular, strengthening distant
education and communication systems in radiatiocolmgy using IT may be considered for
education, training, and clinical collaboration algdRCA GPs.

« Improving the treatment capacity for specific aaliindications in line with the WHO target goals
or other global/regional initiatives (e.g. cerviaancer - in line with the Global Strategy to
Accelerate the Elimination of Cervical Cancer by @&Hand pediatric cancer - WHO Global
Initiative for Childhood Cancer, etc.)

Expected impact:Reduction in the mortality and morbidity rates ahcer patients in RCA GPs
Opportunities for TCDC

In past RCA projects in the field of radiation olumy, the involvement of experts from GPs with
developing country status has been significant. ifkttutions in developing GPs have been majotshos
for meetings and regional training courses, an@d#perts from these GPs have been instrumentabipt
in these regional events but also in various expéssions such as lecturers in national trainingrees
and quality auditors. These practices of TCDC sthbel continued in the 2024-29 project cycles.

New opportunities of TCDC should be found in regargriority 3 (Meeting the needs of newcomer GPs

by developing basic capability of radiotherapy tiglo RCA collaboration.). The developing GPs in RCA

should have ample experience of introducing newresrand technologies of radiation therapy in their

own countries, and these experiences should prexiclemely valuable knowledge for the newcomer GPs.
The patrticipation of the intermediate GPs, possdsy‘donor” status in the project, can become a new
possibility of participation and collaboration irfCR projects.

Links to SDGs

The project area will contribute to SDG 3 - Endoealthy lives and promote well-being for all atades.
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SDG 3 has 7 target areas and the proposed futtgetidns will address Targets 3reduce premature
mortality from non-communicable diseases), and @dcess to quality essential health-care
services).

Priority Area 2 — Medical Physics (HH2)

Introduction

Medical physicists play an important role in théesand effective practice of radiation medicinduiing
radiotherapy, nuclear medicine and radiology. TAEA describes the roles and responsibility of a
clinically qualified medical physicist in equipmenatceptance and commissioning, radiation safety,
radiation dosimetry, optimization of procedures gndlity management of equipment and processes. To
undertake this level of responsibility, the medjglaysicist needs to undergo comprehensive educatidn
training which according to the IAEA shall be ingive of an undergraduate degree in a physical ceien
(or equivalent), a postgraduate degree in mediogips, and at least two years training in a ciihgetting
(according to TCS 37, 47 and 50).

Clinically qualified medical physicists also play enportant role, along with other health professis in
radiation medicine, in ensuring that new technicares technologies are introduced safely and effelgti
in clinical practice. In this area, the role of tianing professional development of the medicalgitigt is
vital.

Surveys of the medical physics workforce in the R@gion indicate current and future shortfalls in
required numbers of clinically qualified medicalgltists. A pathway for recruitment of medical ploists
through education and training is vital to addrées needs in radiation medicine and is best adeldess
through a regional approach.

Outcomes of the Survey

16 GPs out of 20 responders to the survey indiddidical Physics to be an area of very high prycaitd
4 GPs an area of high priority. The overall ptioarder was 2 out of 26 project areas.

12 GPs indicated the existence of a national progra, 8 availability of human resources, 10 avdilgbi
of infrastructure, 15 availability of protocols efi8 the existence of a professional body / natisoeiety
and 12 the involvement of end user. 11 GPs indictite need for human resources development, 5 the
need for laboratory services, 11 the developmeptatbcols etc, and 9 the need for expert assigtanc

Previous RCA Projects

Three RCA regional projects in Medical Physics hbeen implemented since 2007 on education and
training of Medical Physicists, including one pudjeurrently under implementation. A new projent o
“Improving the Quality and Safety of RadiotherapyAsia Pacific Region through Medical Physicist
Education & Training” is due to be implementedhe 2022/23 TC cycle.

The RCA project RAS 6038 developed three cliniasilglines, namely, “Clinical Training of Medical
Physicists Specializing in Radiation Oncology (IAE£aining Course Series 37)”, “Clinical Training of
Medical Physicists Specializing in Nuclear Medici{i&EA Training Course Series 50)”, and “Clinical
Training of Medical Physicists Specializing in Dieggtic Radiology (IAEA Training Course Series 47)".
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These guidelines have helped to initiate clinicaining programs in IAEA Member States of all ragip
develop confidence in the abilities of MPs, andpsuped stakeholders in the certification/registnatof
MPs.

Under RAS 6077, an e-learning platform (AMPLE - Adeed Medical Physics Learning Environment)
for training Medical Physicists has been createthenAEA’'s CLPANET platform. Through this project
guidelines on accreditation of educational instig and clinical training facilities, and on céctition of
professionals in medical physics, have been deeelopA survey was conducted and a gap analysis
performed to determine the needs and resourcedifidcal practice in GPs. An editorial board hagibe
established to support access to the latest tgamigterial provided through AMPLE.

Guidelines on postgraduate academic training ofitéeéhysicists also have been developed by th&lIAE
(IAEA Training Course Series 56).

(See Annex 3 anuttp://rcaro.org/projectsummary/view/id/2268%2 more details)

Future Directions

Medical physicists will continue to play a roletime expansion of access and development of radiatio
medicine practice in the RCA region. The followiaggas highlight future initiatives to strengthee th
medical physics workforce in radiation medicinettoe benefit of patients.

e Supporting access of GPs to education and traimingedical physicists according to international
best practice, sustaining an e-learning platforrtMPAE) and implementing relevant activities to
increase the number of clinically qualified mediphlsicists in the RCA region, and strengthening
the links between academic institutions and cliniestitutions.

»  Supporting the continuing professional developmma@ds of practising medical physicists through
providing updates in areas of medical physics praotith emphasis on relevant techniques and
procedures, audit methodologies and relevant tdohies.

 Forging alliances through the regional medical ptsysociety AFOMP, and its associated sub-
regional and national societies, to promote medalsics recognition within the region and
disseminate standards of medical physics educdtainjng, accreditation and certification.

Expected Impact: Improvement of the quality and safety of radiatiedicine in RCA GPs.

Opportunities for TCDC

The widespread adoption of IAEA recommendationsédical physics education, training and practice in
the RCA region, through the previous and ongoingpsu of the IAEA and RCA, means that many
developing GPs are ready to act as resource ifiglteof medical physics. Thailand for example has
developed self-sustaining programs for clinicainiray in radiotherapy, nuclear medicine and radiglo
and has already provided remote clinical supemisiomedical physics trainees and examinationseOth
developing GPs also have expertise and demonsteatddrship in the medical physics profession amd ¢
act as a resource in regional medical physicsathigs through hosting of RTCs, provision of expert
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clinical supervisors and examiners, and hostingliafcal training positions. Medical physics eduoat
and training lends itself to a regional cooperatipproach because GPs with limited radiation medici
capacity struggle to achieve sustainable acadamiiclaical training programs in medical physicsheut

the support of large neighboring GPs. TCDC hasdlrdeen demonstrated in the area of medical physic
education and training through fellowship prograremader national TC projects and in previous RCA
projects RAS 6077 and RAS 6087.

Links to SDGs
The project area will contribute to SDG 3 - Enduealthy lives and promote well-being for all atagdles.

SDG 3 has 7 target areas and the proposed futteetidns will address Targets 3reduce premature
mortality from non-communicable diseases), and @dcess to quality essential health-care
services).

Priority Area 3 — Nuclear Medicine (HH3)

Introduction

Nuclear medicine is an important component of medimaging, and the IAEA continues to support its
development throughout the developing world and wdintinue to play a leading role in setting and
maintaining standards of practice. The practicenaflear medicine has changed dramatically, mainly
owing to the extraordinary increase in the use atitpon emission tomography (PET-CT), which has
demonstrated the importance of molecular imagingdimical practice; the introduction of multimodsli
imaging and its wide acceptance; and the introdnaif newer therapeutic radiopharmaceuticals. Nucle
medicine provides diagnostic, prognostic, predetiand intermediate endpoint biomarkers in oncqlogy
cardiology, neurology, and infectious and inflameomgatdisorders. Whole-body target expression can be
guantified and used for predicting therapy respomseatment-induced metabolic changes serve ag earl
prognosticators of therapy effectiveness. At threeséime, technologic advances such as total-body an
hybrid PET/MR imaging are revolutionizing the diagtic capabilities of PET systems.

In the field of nuclear medicine, trace amountsagiopharmaceuticals, which are pharmaceuticalymisd
containing radioactive atoms, are used for thertiaig and treatment of many health conditions, ssch
certain types of cancer, neurological illnessescandiovascular diseases by performing: (i) mol@cahd
functional diagnostic investigations, through thisualization, characterization and quantificatioh o
biological processes taking place at the cellutat subcellular levels in patients; and (i) metébahd
immune targeted radiopharmaceutical treatments.

Nuclear medicine requires specific medical competen Detailed strategic planning is particularly
important in developing countries, where nucleadigiae may not be in optimal operations or currentl
be unavailable, and the benefits and complexitfasuclear medicine imaging and therapy may not be
clearly appreciated.

Outcomes of the Survey

15 GPs out of 20 responders to the survey indiddterdear Medicine to be an area of very high ptyori
and 5 GPs an area of high priority. The overadiriy order was 3 out of 26 project areas.
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12 GPs indicated the existence of a national progra, 10 availability of human resources, 10 avditgb
of infrastructure, 10 availability of protocols gi® the existence of a professional body / natisoeciety,
and 10 the involvement of end user. 10 GPs indictite need for human resources development, 9 the
need for laboratory services, 7 the developmeptatbcols etc, and 9 the need for expert assistance

Previous RCA Projects

Seven RCA regional projects on Nuclear Medicineehbgen implemented since 2007, including one
project currently under implementation. As a regidilthese projects, guidelines on establishing PET
facilities and on clinical applications of PET halveen prepared; a number of new Gamma Cameras,
SPECT CTs and PET CTs have been installed in RC# §Bclear Medical professionals in RCA GPs
have been trained using the IAEA distance learplatform DATOL; capacity of using radiology in tesm

of CT for diagnosis of cancer has been improvegraect platformestablished on the RCA website
(http://www.rcaro.org/undp_s)Xor information sharing and networking among ekgieand a total of
2,774 NM Professionals have been trained and amorkdng in oncology, cardiology and neurology,
representing an increase of 140%.

(See Annex 3 anlttp://rcaro.org/projectsummary/view/id/2268%2 more details)
Future Directions

» Hybrid imaging and new technologies in image asttiimentation. Whole-body target expression can
be quantified and used for predicting therapy raspoTreatment-induced metabolic changes serve as
early prognosticators of therapy effectivenessth&tsame time, technologic advances such as total-
body and hybrid PET/MR imaging are revolutionizthg diagnostic capabilities of PET systems.

» Enhancing Theranostics (combination of diagnosid #drerapy) application in clinical practice.
Theranostic principle applications applied to nélastoma, lymphomas, neuroendocrine tumors,
paraganglioma, and prostate cancer. Specificalthrtical support should be prioritized on the wdle
theranostics in neuroendocrine tumours and prostateer. Peptide receptor radionuclide therapy has
become a major component in the management of ectedde or metastatic gastroenteropancreatic,
bronchopulmonary, and other neuroendocrine tunasous kinds of radiopharmaceuticals are being
developed for theranostic approaches for variondkbf cancers with promising results.

* Incorporating Nuclear Neurology in the managemértementia and related neurological disorders.
In line with this predicted paradigm shift on how diagnose neurodegenerative diseases, there is
growing evidence that PET imaging will gain a largee in the context of treatment stratificatiarda
therapy monitoring. PET imaging will be used asnd&ad clinical care to elucidate underlying
pathology with high sensitivity and many years befthe first cognitive or motor symptoms occur.
Focus will be on the use afmyloid imaging tracers flutemetamol, florbetapind florbetaben labelled
with (18)F for PET imaging.

» Producing radioisotopes and synthesizing radiopheeuticals for newly emerging diagnostic and
therapeutic application. Facilitating accessibil@yqualified cyclotron and automatic module praetlic
radiopharmaceuticals is important to enjoy the benef technical advances such as theranostic
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approaches for cancers and diagnosis of neurodegimeediseases. Setting and maintaining standards
of practice and quality control for newly introddceadiopharmaceuticals will accelerate the use of
new technologies in clinical practice.

Expected Impact: Improvement of diagnostic and therapeutic capsliof RCA GPs using radioisotope
based diagnostic and therapeutic techniques.

Opportunities for TCDC

The IAEA TCDC strategies complement the RCA’s regio planning and build synergies
between programmes at the regional and nation@ldethereby contributing to the achievement of
the United Nations' Sustainable Development Gddlsoughout the years, robust technology mobilizatio
has empowered GPs in the field of Nuclear Medieinéd Radiology. Regional projects have contributed
towards updating protocols and guidelines relevianthybrid imaging and therapeutics. As these
technologies evolve, newly introduced radiopharraticals, instrumentation and nuclear technologies
continue to shape clinical practice and these @angportunities for GPs to utilize TCDC mechanisms
through training courses and workshops.

Links to SDGs
The project area will contribute to SDG 3 - Endoealthy lives and promote well-being for all atadles.

SDG 3 has 7 target areas and the proposed futteetidns will address Targets 3reduce premature
mortality from non-communicable diseases), and8cdess to quality essential health-care services)

Additional project areas suggested by GPs

* Nutrient requirement based on early life nutritionpact evaluation of the first 1,000 days policy
and program implementation

* Verification of Dietary Reference Intake (DRI) abasis for food-based dietary guidelines;
appraisal of nutrient quality and safety within tentext of healthy and sustainable diet

* Accelerator development and utilization — Protod &arbon lon therapy technology including
human resource development.

* Development of brachytherapy sources for cancetrrent
* Diagnostic radiology
* Myocardial perfusion imaging and dynamic PETI/CT
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THEMATIC SECTOR - Industry
Introduction

The applications of nuclear technology in indusagge from the design of components and systems, to
quality control and assurance, plant lifetime egiten, process evaluation and optimization,
troubleshooting, industrial processing, manufaotriproduction of new materials, and process cbntro
These applications can largely be grouped into, faamely, (1) non-destructive evaluation and tgst(g)
radiation processing; (3) radiotracer applicatifarsindustrial process troubleshooting and optiniizg

and (4) nucleonic control systems.

Industrial development is the cornerstone for semdmomic growth and progress. The RCA has invested
heavily in industrial projects in the past. Thesgestments, especially in human capital, technology

transfer, and overall upgrading of capacity andabdjpy in nuclear technology, serve as a goodfptat

for the applications of these technologies to matiead. The capacity that has been developed has
contributed to the overall growth in the region,ethis experiencing rapid development.

A major focus of the RCA programme during the 1980d 1990s was in the industrial sector. A number
of RCA projects in all four areas mentioned abowerimplemented during this period, many of them
with the support of the UNDP. Over the past twoadkes, the main focus of the RCA GPs has shifted fr
industry to human health.

The current priorities of the RCA GPs under thentiatic area are in areas of non-destructive tefNBT)
and radiation processing. Radiotracer applicateorsnucleonic control systems are of a lower gsiori

Priority Area 1 — Non-Destructive Testing (IN1)

Non-destructive testing using nuclear radiaticemismportant non-power application of nuclear tedtbgy
that is widely used by industry for testing a virief components for quality control, quality assure,
and monitoring of plant integrity during constraetj operation, and maintenance. Major user incessof
NDT such as power generation, manufacturing, amtgasing industries are governed by regulatory
requirements for periodic plant shutdowns. NDTrie of the powerful tools to minimize these shutdewn
resulting in huge economic saving to industry. &@bdity to carry out in-situ NDT inspections is ajor
advantage.

The use of NDT by the oil and petroleum industryhia region is a vindication of its usefulness and
economic value in the operation and maintenanoemiplex industrial processes and plants. As interes
on nuclear power programme in many countries irélgéon are developing, NDT is expected to play
more and expanded role in the energy-related ingusew methods such as digital radiography that is
becoming more and more common would necessitateéetrelopment of capability in that area as well as
the establishment of new protocols.

The strategic sectors of transportation, energiatiawn, electronics, information technology andnaim
energy have a major role to play as they are therdaners for developing, adopting, and implementin
the most recent and advanced technologies as wetialern concepts and philosophies such as Total
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Quality Management (TQM). This conclusion origirsabem the fact that these sectors demand extremely
rigid and stringent quality requirements.

Initiatives or broad-based program to strengthgmedtise in NDT’s science and technological aspects
should be made to meet the growing regional négaiscurrent to the industrial growth is the concamit
increase in the sophistication of technology used lzence the advancement in the NDT methods itself.
The development of a strong base of indigenoushilities suitable for specific applications is grpaoach
that can catalyze future growth and progress. Insm@pportunities exist to use this reservoir ofeetipe

and experience to solve challenging problems anddieving cost effective quality assurance aralityu
control requirements in small, medium, and larghusgtries in the GPs.

Outcomes of the Survey

8 GPs out of 20 responders to the survey indichliealDestructive Testing to be an area of very high
priority and 8 GPs an area of high priority. Themll priority order was 6 out of 26 project areas

8 GPs indicted the existence of a national prograptf availability of human resources, 15 availgbil

of infrastructure, 11 availability of protocols efi8 the existence of a professional body / natisoeiety

and 15 the involvement of end user. 11 GPs ingitéte need for human resources development, 9 the
need for laboratory services, 10 the developmeptatbcols etc, and 7 the need for expert assistanc

Previous RCA Projects

Five RCA regional projects on Non-Destructive Trgthave been implemented since 2007, including one
project currently under implementation. Anothenject is being planned for implementation in 2032/2
These projects are in areas of digital industaadiography (DIR); establishment of quality manageime
systems (QMS) in accordance with ISO standardssitin applications in process and petrochemical
industries; harmonization of non-destructive tesinohemes; planar and volume imaging techniqued; ND
of non-metallic materials; and NDT in Civil Engimewy.

As a result of the previous RCA projects, RCA GBRsehdeveloped expertise and capabilities in using
digital industrial radiography (DIR), and guidelingor training, examination and certification in DI
testing have been prepared and adopted. The RG4 &R also developed the capability of using ptata
gamma tomography for in-situ applications in precasd petro-chemical industries. There have been a
very significant increase in the number of traihd2T personnel, and the number of companies progidin
NDT services, during this period of project implertaion.

(See Annex 3 anuttp://rcaro.org/projectsummary/view/id/2268%2 more details)

Future Directions

» The scope of future projects takes into considemageveral factors including rapid progress in othe
technology that enables better NDT implementatiocreasing use of new materials in industrial and
building components: the gap in the capabilitiesnekting NDT industrial needs in several GPs: and
the new normal brought about by the pandemic.

» Continue to expand the focus of the project taidelnew advanced NDT techniques in complementing
radiation based method and techniques. Future gison NDT should also continue its effort in
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producing qualified and certified personnel in awhed NDT techniques in accordance with
internationally accepted standard (ISO 9712) thindtggregional training course. Having qualifiedlan
certified personnel through the project will prowigarticipating GPs means to establish pools oéLev
2 and Level 3 personnel to achieve sustainability self-reliance of the technology at the national
level.

Proactively respond to the rapid changing inspactémuirements and demands with the increase in
introduction of new materials for industrial comgotts. Additive manufacturing (3D printing) has
found its way in various industries and will inebty be the option in the future of components and
parts manufacturing. This will present unique davadles to NDT to support this emerging technology
for the QA and QC of its products and component® ifcreasing use of new materials in industrial
and building components would be served by introdudlDT in manufacturing processes.

There has been rapid progress in other areas dfiearing such as the use of artificial intelligence
(Al), machine learning (ML), and augmented andudttreality (AR and VR), that spill over to other
engineering pursuits which could be, and has beea tertain extent, exploited in the NDT area.
Intelligence augmentation (1A) will also be theuté in NDT practice, where it will enable NDT
personnel to interface with NDT hardware, softwamne algorithms in performing specific tasks and
provide assistance in inspection decision making.

A new training approach using AR platform coulditmplemented. The use of AR in NDT training
will enhance the mental and physical dexteritytatients. AR gives the NDT trainee the opportunity
to see, observe, and feel at the same time whdhailey. The practical aspect could be supplemented
by VR technology that allows trainees to deal widal-inspection world situations beyond the
perspective of theory. The development of traimragerials in these areas should be given attetdion
facilitate the virtual training/ workshop componeof the project.

Another scope is the development of integrated NBSpection systems utilizing the Big Data
approach for monitoring and assessing damage tisatrengineering components, especially in the
energy sector and in the oil and gas industryg- (esing AE+IR Thermography + MFL + UT C-Scan)
for Crude Oil Storage Tank NDT-QMS).

Expected Impact

RCA GPs will be able to develop indigenous captddiin NDT in meeting industrial needs that woinld
turn support growth in areas such as the industriahufacturing, and processing sectors.

Opportunities for TCDC

There are opportunities to provide technical suppmmew RCA GPs for development of their NDT
programmes by RCA GPs with well-established NDTgpammes. The specific needs could be identified
through expert missions.

Links to SDGs
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The project area will contribute to SDG Goal 9 -ilBuesilient infrastructure, promote sustainable
industrialization and foster innovation.

SDG 9 has 8 target areas and the proposed fune@idins will address Targets 9.2 (promote inclesind
sustainable industrialization: 9.3 (access of sisdle industrial and other enterprises): and @grade
the technological capabilities of industrial sesjor

Priority Area 2 — Radiation Processing (IN2)

Radiation processing, either by gamma or electeant) has been widely used in many areas of thalglob
economy. It has demonstrated to be a clean tecgmelbere no solvents, additives and cross linkegs a
added. Among the well-established technologiestagization, polymer crosslinking and graftingret
component curing, conservation of art objects, ienadiation of specific foods.

Previous RCA projects have covered the basics amidus technological aspects related to radiation
processing, while the project currently being pkohwill focus on the development of Quality Managein
Systems (QMS) to ensure that irradiated productfl fndustrial standards. This will open more
opportunities in industry which directly contribuie the economy of each GP. This is in line with th
application of this technology to crucial areastsas Food Safety (Food, Fruits and Herbs steritingt
Environmental Safety (treatment of liquid/solid veasuch as animal waste/industrial waste); Plant
Mutation Breeding (producing new crops); Produdiey Functional Materials (Nano and Bio Materials
modifications using radiation); Cultural Heritagd’réservation of manuscript/Conservation and
consolidation of artefacts)

Outcomes of the Survey

4 GPs out of 20 responders to the survey indidagatiation Processing to be an area of very higtripyi
and 9 GPs an area of a high priority. The ovemadirity order was 16 out of 26 project areas.

7 GPs indicated the existence of a national prograny availability of human resources, 10 avaiigbil

of infrastructure, 9 availability of protocols efcthe existence of a professional body / natisnailety and

12 the involvement of end user. 10 GPs indicatednted for human resources development, 7 the need
for laboratory services, 6 the development of prok®etc, and 5 the need for expert assistance.

Previous RCA Projects

Three RCA regional projects on radiation process$iage been implemented since 2007 in the areas of
applications for health and the environment; dgwelent of polymeric materials for agricultural
applications and environmental remediation; anceligment of advanced grafted materials for indalstri
applications and environmental preservation. A pesject on quality management of radiation proicess
facilities is being planned for implementation B22/23.

The following have been achieved as a result optegious RCA projects on radiation processing:

Development of new products: Hydrogel wound dregss¢hat can be used to treat a variety of clinical
complications following burns; fish feedstock frimmadiated oligo chitosan (a waste product); PVAdzh
hydrogel (this technology has been transferred poiveate company); plant growth promoters and plant
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protectors (these products have been commercigligader water absorbents (for irrigation); toxietal
absorbents; ion exchange membranes; evaporator raees) catalysts and bioactive carriers.

New radiation processing facilities have been lfestain a number of RCA GPs. (See Annex 3 and
http://rcaro.org/projectsummary/view/id/2268# more details)

Future Directions

e The scope of future projects would be focused omimizing the environmental effect of polymer
waste products; preservation of artefacts of amlbgéeal importance; and utilization of recycled
polymers for building materials. All of these wotlld achieved by using radiation processing methods.

» The use of plastic is prevalent in most GPs. Emvirental pollution due to plastic and other polymer
waste products, including the pollution of the oteaue to micro-plastics is an issue of major eamc
for many countries. Radiation processing can rethueenolecular weight of polymers, facilitating the
recycling of waste polymer products.

» The ability of radiation processing to preservefaudts of archaeological importance, by using tauia
in the consolidation of wooden artefacts and fahiincluded in the scope of projects. The ahbdit
radiation for polymer cross-linking will be expleit to produce composite materials for building
construction.

» In general, the focus in radiation processingesutbe of radiation in reducing the environmentadlbo
due to the use of polymers and the preservati@rtefacts of importance. The environmental burden
would be reduced by facilitating plastic recyclamd by converting them into useful building matkstia

Expected Impact

RCA GPs will be able to develop capabilities iniasidn processing and using those capabilities in
addressing environmental issues and in the presemvalf important artefacts.

Opportunities for TCDC

There are opportunities for RCA GPs with well-ebtlled programmes to provide technical support to
new RCA GPs in developing their capabilities. Hpecific needs could be identified through expert
missions.

Links to SDGs

The project area will contribute to SDG Goal 9 -ilBuesilient infrastructure, promote sustainable
industrialization and foster innovation.

SDG 9 has 8 target areas and the proposed futatidins will address Targets 9.2 (promote incleisind
sustainable industrialization, and 9.Bnhance scientific research, upgrade the technmbgi
capabilities of industrial sectgrs

It will also address Target 11.4 ( protect and ga&éed the world’s cultural and natural heritage)
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OTHER AREAS
Priority Area 1 - Radiation Protection (RP1)

Introduction

Establishing and maintaining radiation protecti@gulatory and technical infrastructures that are
commensurate with the applications of nuclear teldgies in their countries are essential requirdmen
for the IAEA Member States. The radiation protctinfrastructures should ensure the safety of ek
the public, and the environment in the use of rarckechnologies and should comply with relevant
requirements GSR Part 3, Radiation Protection afietof Radiation Sources International Basic §afe
Standards. The IAEA is assisting its Member Statesstablish sound, adequate radiation protection
infrastructures through national and regional TédirCooperation projects and by other means.

The current status of radiation protection in thEA Member States is recorded in the database RASIM

(Radiation Safety Information Management Systesndntly migrated to RASIMS 2 and enables Member
States to assess how closely their infrastructimesadiation safety are aligned with IAEA Safety

Standards’ recommendations and requirements. fifoemation provided by the Member States is
recorded according to different Thematic Safetya&r€TSAs), namely, Regulatory Infrastructure for
Radiation Safety (TSA 1), Occupational Radiationt&ction (TSA 2), Radiation Protection in Medical

Exposure (TSA 3), Public and Environmental Radrafyotection (TSA 4), Education and Training in

Radiation Protection and Safety (TSA 6), Transiafety (TSA 7). Information about Emergency

Preparedness and Response (TSA 5) is containddRiIMES (EPR Information Management System).

RCA GPs have received assistance through past R@j&cps on Radiation Protection and through non-
RCA regional projects. There is a wide variationtaf levels of radiation protection infrastructuagsong
the RCA GPs.

Outcomes of the survey on priorities and needs ofi¢ RCA GPs

12 GPs out of 20 responders to the survey indidatetiation Protection to be an area of very higbriy,
and 5 GPs an area of high priority. The overatiniy order was 5 out of 26 project areas. AllelwnRCA
GPs that responded indicated Radiation Protec8amaarea of very high priority.

15 GPs indicated the existence of a national progra, 11 availability of human resources, 15 avditgb

of infrastructure, 11 availability of protocols gf® the existence of a professional body / natisoaiety,

and 14 the involvement of end user. 13 GPs indictite need for human resources development, 8 the
need for laboratory services, 11 assistance imévelopment of protocols etc, and 6 the need fperx
assistance.

Previous RCA and non—-RCA Projects

Eight projects on Radiation Protection have beepléemented in the past under the RCA programme,
including a project on emergency response whicuiseently under implementation. Other projectsaever
on strengthening radiation protection infrastruesuin RCA GPs; harmonization of radiation protettio
practices; environmental radiation monitoring; assgent of radiological risks; radiological emergenc
response; and ensuring sustainability of radigpiarection infrastructures of the RCA GPs. Un@RkQ,

36



there have been no RCA projects on radiation ptiotecfollowing the closure of the project on
sustainability of radiation protection infrastruas in 2012. This was due to the extensive sugpovided
to the RCA GPs through non-RCA regional projects.

Since 2007, there have been 40 non-RCA regionggisoon Radiation Protection in all Thematic Safet
Areas. The IAEA also supported a post graduateegggrogramme in Radiation Protection for the benef
of IAEA Member States in the Asia and Pacific Regidowever, there has been a decline in the number
of projects under more recent TC cycles and onlgetinon-RCA regional projects on Radiation Probecti
have been implemented since 2018. In additiongaeggional projects, RCA GPs also had receivedatp

for development of their radiation protection irsfraictures through national projects. (See Annard
http://rcaro.org/projectsummary/view/id/226&# more details)

Future Directions

The high priority given to Radiation Protectionthg RCA GPs (overall priority 5 out of 26 areas)ioates
there is a need for further support for developneémadiation protection infrastructures of the RGRs.

Most RCA GPs who participated in previous RCA and-RCA projects have been able to develop their
regulatory infrastructure (TSA 1) and occupatioagposure control capabilities (TSA 2) to meet the
requirements of GSR Part 3 by taking into accdumtélevant recommendations formulated throught§afe
Guides, e.g., GSG-7, SSG-46. The others couldjbeoted to develop these capabilities in the ndaré.

The future support for those GPs that now meetaheirements of GSR Part 3 for TSA 1 and TSA 2
should be in areas of Medical Exposure Control (BgAmergency Preparedness (TSA 5) and Public and
Environmental Protection (TSA 4), given in thatgpity order. These GPs should be requested to oatry

a self-assessment and develop road maps for mebgnmgquirements of GSR Part 3. Review missions
and advisory services offered by the Agency woadh&lpful in this regard, particularydvisory Mission

on Regulatory Infrastructure for Radiation Saf&WRAS), Integrated Regulatory Review Service (IRRS)
andOccupational Radiation Protection Appraisal Ser¢{@@BPAS)

There is also a need to improve cooperation andhmmation among the technical services providérs o
the RCA GPs, through better networking. Cooperatidth the Asia and the Pacific regional ALARA
Network (ARAN) is essential to facilitate informatti, findings and data exchange and practical astd co
effective implementation of the principle of optimation of radiation protection in RCA countries.
Technical services required for radiation protetfimogrammes in the RCA GPs can be enhanced and
strengthened through inter-comparison exerciseshwtan be carried out in collaboration with theafsi
Radiation Dosimetry Group (ARADOS). Accreditatiarfsthe laboratories of technical service providers
as well as strengthening of radiation safety caliarthe region are also areas to focus on. Adetézh

of the laboratories of technical service provideraot required by the GSR Part 3 but recommendged b
GSG-7.

Duplication between RCA projects and non-RCA prgeio Radiation Protection should be avoided
through proper coordination.

Expected Impact
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RCA GPs will establish radiation protection infrastures commensurate with the applications ofearcl
technologies in their countries in order to enshessafe use of nuclear technologies.

Opportunities for TCDC

The five new GPs to the RCA need more extensivpatifor development of their radiation protection
infrastructures. This was reflected in their resgoto the survey, where the highest priority wasrgto
radiation safety. There are opportunities for ptteveloping RCA GPs to provide expertise to ashist
new GPs to develop their radiation protection istinactures.

Providing support for the new RCA GPs to devel@irttegulatory infrastructure (TSA 1) and occupadib
exposure control (TSA 2) through TCDC are recommaenas priority areas for 2024-2029. This was
identified as a priority under the RCA StrategioRties for 2018-2023 as well.

Links to SDGs

This project area will contribute to SDG 8: Promstistained, inclusive and sustainable economic tiow
full and productive employment and decent workafibr

SDG 8 has 12 target areas and the proposed fuineetidns will address Target 8.8 (promote safe and
secure working environments for all workers).

Priority Area 2 — Energy Planning (EP2)

Introduction

Energy is essential for all human activities, atsl availability is critical to economic and social
development. It is vital to the provision of basieic services in education, health care, clearenstipply
and sanitation, and also for wealth creation. gyneespecially electrical energy, is the enginetfar
production of goods and services across all econsettors (Source: IAEA There is a strong co-relation
between per capita consumption of electrical enarglyper capita GDP.

Expansion of electrical power systems requires legl times and therefore long-term planning is
essential. This is a complex process that reqfiresasting of future demand for electrical endrgged

on expected economic growth and identificationafrses of energy to meet the expected demand based
on economic and environmental factors. Energy @gimg equipment has a long lifetime, thereforespre
decisions on its use will have influence over te&trl0, 20, 30 years, and longer periods, alonl thi¢
associated obligations, therefore careful planrang multi-dimensional analysis is essential. Most
countries prepare long term expansion plans wiplkaaning horizon of 15-20 years, and these plaas ar
updated at regular intervals.

The IAEA has prepared a number of planning toolassist its Member States in energy planning. These
tools cover various phases of energy planning psciEom energy data collection topics and energy

1 1AEA Tools and Methodologies for Energy SystemnRiag and Nuclear Energy System Assessments,
IAEA, Vienna, Austria, 2009
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demand analysis to supply simulation and finanafa environmental considerations. Below is a short
description of each tool

MAED (Model for Analysis of Energy Demand) — foradwation of future energy demands based
on medium- to long-term scenarios of socioeconotaa)nological and demographic development
ESST (Energy Scenario Simulation Tool) for thetfag®p in energy demand-supply analysis and
for identification of scenarios to be later elalteraith more details with other, more sophisticated
tools. Also serves as an entry into energy planigsges for first time energy system analyst
WASP (Wien Automatic System Planning Package) +deiwused model in developing countries
for power system generation expansion planning

FINPLAN —(Model for Financial Analysis of Electrigector Expansion Plans) — for assessing the
financial viability of plans and projects, takingd account different financial sources, including
export credits, commercial loans, and bonds

MESSAGE (Model for Energy Supply Strategy Altermati and their General Environmental
Impact) - for mapping energy flows from supply (resce extraction) to demand (energy services).
The tool helps in designing long term strategies dmalyzing cost-optimal energy mixes,
investment needs and other costs for new infrastrecenergy supply security, environmental
pollution and energy resource utilization

SIMPACTS (Simplified Approach for Estimating Impacbf Electricity Generation) — for
estimating and quantifying the health and enviromaleimpacts and external costs of different
electricity generation technologies

EBS (Energy Balance Studio) — Compilation of enemgstistics and energy balances and
associated trainings in this area

EMPOWER (Extended Input Output Model for SustairaBbwer Generation) — used to study
macroeconomic effects of investments into energyepts, including nuclear energy and nuclear
applications (for example radiopharmaceuticalsiemadiation technologies)

The IAEA also offers various frameworks for enesygtem assessment:

ISED (Indicators for Sustainable Energy Developmhernindicators of interaction of energy with
economy, environment, and society

CLEW (Climate, Land, Energy and Water interactiorsthe CLEW framework integrates
assessment approaches and methodologies andafasilillaboration among policy analysts and
planners dealing with complex interactions anddis between climate, land, energy, and water
SEA® (Strategic Environmental Assessment) — a decisiguport framework for assisting the
preparation of policies, plans and programmesdhatnvironmentally sustainable and essential
for the development of nuclear power

2 More information on tools available at https://wwaea.org/about/organizational-structure/department
of-nuclear-energy/division-of-planning-informatiamd-knowledge-management/planning-and-
economic-studies-section and through email comESS.Contact-Point@iaea.org

3 SEA should not be confused with EIA (Environmemtapact Assessment). EIA is carried out at project
level, while SEA applies at the program level
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IAEA Members States have developed the capabifitysimg these tools through training provided under
the Technical Cooperation programme and other means

Outcomes of the survey on priorities and needs ofi¢ RCA GPs

6 GPs out of 20 responders to the survey indidatertgy Planning to be an area of very high pricaityg
7 GPs an area of a high priority. The overall fityoorder was 12, out of 26 project areas.

10 GPs indicated the existence of a national progre, 7 availability of human resources, 7 avaiigbil

of infrastructure, 6 availability of protocols eftthe existence of a professional body/ natiooeilesy, and

10 the involvement of end user. 11 GPs indicatednred for human resources development, 4 the need
for laboratory services, 7 the development of prol®etc, and 6 the need for expert assistance.

Previous RCA Projects

Nine projects on energy planning have been implégaeim the past under the RCA programme, in areas
of energy and nuclear power planning; comparatssessment of energy planning options; the role of
nuclear power and other energy options in mitigagireen-house gas emissions; the role of nucleaepo
and other energy options in competitive electricitarkets; and the formulation of sustainable energy
development strategies in the context of climatnge.

As a result of these projects, the RCA GPs haveldped the capability of using the analytical tools
developed by the IAEA to evaluate their energyapiwith regard to economics, environmental castis a
benefits, as well as the overall impact on soci aconomic progress. They have also developed the
capability of developing sustainable energy devalept strategies, making decisions on energy sector
development and assessing the potential role deaupower and other energy options. These projects
have assisted the RCA GPs to develop scenariogegfect to their energy plans and understanattied |

of environmental burden different energy options ntdbute. (See Annex 3 and
http://rcaro.org/projectsummary/view/id/2268# more details)

Future Directions

The last RCA project on energy planning (RAS 004&% implemented during 2007-2008. The IAEA’s
tools in Energy Planning are constantly updatedtherk is a need for energy planners of the RCAtGPs
be trained on these updated planning tools. TheAlAEs also developed new planning tools such as the
module for the Integrated Climate Land Energy WAisglysis, based on Sustainable Development Goals.

Many of the current energy planners in the RCA GBse been trained through national training
programmes and could benefit from regional traiirggrammes conducted by experts in energy planning
There is also a need to provide training on enelggining in the context of increased use of renéavab
energy sources.

There are also opportunities for RCA GPs to beffigfih the Regional Centre for Excellence of the ME
as well as the partnership between the IAEA andbdd Bank, International Renewable Energy Agency
(IRENA) and UN Department on Economic and Socidbik$é (UN DESA) energy planning.

Expected Impact
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RCA GPs will develop and implement optimal longiteexpansion plans for meeting the energy
requirements for economic development, while adiingsclimate change and other environmental issues.

Opportunities for TCDC

RCA has five new GPs who did not benefit from thmevjpus projects on energy planning. There are
opportunities for other developing RCA GPs with entjse and experience in energy planning to assist
these countries to initiate energy planning prognas

Links to SDGs

This project area will contribute to SDG 7: Ensapeess to affordable, reliable, sustainable andenmod
energy for all.

SDG 7 has 5 target areas and the proposed funaeidins will address Target 7.1 (ensure univeasekss
to affordable, reliable and modern energy services)

Additional project areas suggested by GPs

* Nuclear Power : SMR technology, public awarenesksaarreach
» Education and training in nuclear science

» Radiation protection, safety culture and waste mament

» Research reactors and simulator training
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Recommendations

1. The approved Regional Programme Framework (RPR)ldhe effectively used as a planning tool
in the preparation of the RCA Programmes for im@etation under the TC cycles of 2024/25,
2026/27 and 2028/29.

2. The RCA National Representatives of the RCA GPsmting Pre-concepts for the respective TC
cycles should ensure those who draft them havesadoethe RPF, and that the Pre-concepts are
drafted with a good understanding of the identifiegional priorities, outcomes of previous RCA
projects, the criteria for RCA projects, and theMR&trategic Directions (outlined in the Medium
Term Strategy for the corresponding period).

3. The RPF should be used as a guideline by the RGiomNd Representatives in deciding on the
RCA projects to be implemented.

4. The Pre-concepts and Project Concepts should bigedran consultation with the relevant
stakeholders of the other participating GPs andethe duplication of Pre-concepts should be
avoided.

5. The specific needs of new RCA GPs and GPs withaeerldevel of technological development
should be addressed, either through separate tgajesigned for these GPs, or by having specific
components in RCA projects aimed at the needsexfetlGPs. The possibility of establishing a
mentoring mechanism between new GPs and more agly&ies should be considered.

6. Since successful technology transfer requires@pamniod of time, long term planning is necessary
to achieve socio-economic impacts. The RCA prograrfona given TC cycle should be designed
with due consideration of the projects implementkating the previous cycle and with an

understanding of the projects to be implementdtiémext cycle.

7. It is noted that regional TC projects in the samgjget area are implemented as both RCA and
non-RCA projects. Duplication of efforts between thvo programmes should be avoided through
effective coordination between the IAEA TC Depaminend the RCA secretariat.

8. Action should be taken collectively by the RCA G@&nsure the RCA Programme has sufficient
financial resources by encouraging the IAEA tocdle a higher proportion of funds to the RCA
Programme, and by encouraging RCA GPs to provitlarssed Extra Budgetary Contributions.

9. RCA GPs should make a concerted effort to estaplistnerships with regional and international

development agencies to undertake implementatigmapécts in areas of common priorities, and
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10.

in areas where nuclear technologies has advantaggsother technologies. RCA GPs should
consider establishing a managerial structure aodegiures to make this possible.

The new normal brought about by the COVID-19 pariddmas necessitated, among others, the
reduction of human contact and exposure. At theestimme, it has been shown that existing and
new technologies could be used for hybrid trainirgn-line for theoretical, and face-to-face for

practical aspects through training/ workshops. Wilile pandemic may no longer be an issue
during the intended period of this RPF (2024 - 202 practice of making use of virtual meetings

should be continued and expanded to include vittaaling.
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Annex 1

Timeframe for Development of the Regional Programmé&ramework for 2024-29

Iltem

Timeframe

Responsibility

PAC Chair, in consultation wit

G)

approval of the 48NRM

NRM —GOR Part 2,
Section 2.1)

1 | Agreement on the Survey Form hxtober 2020 PAC members, RCA FP and W
on MTS
5 Survey to identify the priorities, curre | 14™ October— 2C" National RCA Representative
status and future needs of the RCA GP&November PAC
Compilation of the outcomes of t| 20" November- 7™
3 PAC
Survey December
Identification of External Experts, d . . .
: . ' PAC Chair in consultation with
4 lAEA Technical Officer anq an NR (as 20" November RCA FP and PAC members, W
Chair) for Expert Groups in each
. on MTS
Thematic Area
Formation of Expert Groups for ea
5 Thematic Area, comprising an NR 318 November PAC Chair, in consultation with
(Chair), IAEA TOs, External Experts, PAC members, RCA FP
and designated PAC Members*
Circulation of the outcomes of tl
6 | survey and information on past RCA | 10" December PAC Chair
Projects to the Expert Groups
The Expert Group Meetings (virtu
meetings) for preparation of Strategic| 10" -20" January
! Priorities for each Thematic Sector 2021 PAC IRCA FP
Compilation of Expert Group Meetir h st
8 | recommendations and preparation ofth%Ot 31" January PAC
. 021
Regional Programme Framework
F F st _ —th
9 Circulation of the draft to Expe 1% - 7" February PAC Chair
Groups for comments 2021
Circulation of the revised RPF to NI
10 | and to WG for drafting of the MTS for | 16" February 2021 PAC chair
comments
26" March 202: (one
11 Submission of the revised RPF for the| month prior to the PAC Chair

*WG for drafting the MTS for 2024-29 was invited participate
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Annex 2
A Summary Report on the Survey on Priorities of RCAGPs
This is a summarized version of the report on thewsvey conducted by RCA Programme Advisory

Committee to identify the priorities of the RCA GFs.

The detailed report can be found ahttp://rcaro.org/rpf/view/id/22712
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1. Introduction

Based on a proposal made by the RCA Programme égviSommittee (PAC) to the RCA General
Conference Meeting held on the™&f September 2020, the RCA GPs requested the BAR\telop a
Regional Programme Framework (RPF) for 2024-2%;ansultation with the Working Group on RCA
Medium Term Strategy. The purpose of the RPF &stist the RCA GPs to identify priority areastfar
RCA Programme for the period 2024 to 2029.

The methodology adopted by PAC in developing theé Ris to conduct a survey among RCA
Government Parties (GPs) to identify their priestand needs, and to form expert groups in eaamdte
Sector to review the outcomes of the survey anglldaif past RCA projects to identify strategioopities

for the future. A similar exercise was carried t develop the RCA Strategic Priorities for 22027
and for 2018-2023.

The purpose of this report is to provide a sumnudihe outcomes of the survey to the expert graaps
assist them in identifying future priorities. Apseate report containing the achievements and dittails
of the RCA Projects implemented since 2007 wilbdle provided to the expert groups.

2. Methodology

An online survey was conducted betweeft D&tober to # December to identify the needs and priorities
of the RCA GPs. 20 RCA GPs out of 22 (91%) oesied. The survey was conducted on Google Forms
which facilitated the compilation and processinghef responses.

The GPs were requested to prioritize project aaeasrding to five categories with correspondingksar
for each (very high priority — 5 marks;, high pitgr— 4 marks; medium priority — 3 marks; low pitgr—

2 marks; and very low priority — 1 mark). See pagdor the definitions of the levels of priorityThe
project areas were based on past RCA activities.

3. Results of the Survey - Overall prioritization

The table below gives the prioritization order loé toroject areas in all Thematic Sectors, obtafrad
the weighted averages calculated by assigning ricai@alues to the priority levels assigned by Gfes.
(From 5 for very high priority to 1 for very low iprity) The definitions of the levels of priority@given
in Annex 1. The prioritizations by Thematic Secoe given in Section 4.

Priority Project Area Thematic Sector Weighted
Average

1 Radiation Oncology Human Health 4.85
2 Medical Physics Human Health 4.80
3 Nuclear Medicine Human Health 4.75
4 Water Resources Management Environment 4.40
5 Radiation Protection Other areas 4.30
6 Food Safety Agriculture 4.20
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Priority Project Area Thematic Sector Weighted
Average

6 Non-destructive Testing Industry 4.20
8 Air Pollution Monitoring Environment 4.15
9 Plant Breeding Agriculture 4.00
10 Pest Control Agriculture 3.80
10 Marine and Coastal Environment  Environment 3.80
12 Food Irradiation Agriculture 3.75
12 Land use - Soil fertility Agriculture 3.75
12 Energy Planning Other areas 3.75
15 | Comeomnon " Agrcuture
16 Radiation Processing Industry 3.60
17 Research Reactor Utilization Other areas 3.55
18 Radioimmunoassay (RIA) Human Health 3.45
19 Nuclear tracers and sealed sourges  Industry 3.25
20 Nutrition Human Health 3.15
20 Nuclear Instrumentation Other areas 3.15
22 Animal Health and Nutrition Agriculture 3.10
23 Nuclear Gauges and NCS Industry 3.05
24 Animal Reproduction Agriculture 3.00
24 Dam Safety Environment 2.85
26 Tissue grafting Human Health 2.45

4. Results of the Survey - Priorities by Themati&ectors
4.1 Thematic Sector — Agriculture

Eight project areas based on the previously impleete RCA projects were considered for the Survey.
The following table summarizes the overall priaation, based on the weighted averages calculeded f
the levels of priorities assigned by the GPs.

Priority Project Area Weighted
Average
1 Food Safety 4.20
2 Plant Breeding 4.00
3 Pest Control 3.80
4 Land use - Soil fertility 3.75
4 Food Irradiation 3.75
6 Land Use - Soil Erosion and Contamination 3.65
7 Animal Health and Nutrition 3.10
8 Animal Reproduction 3.00
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Il Very high priority [l High Priority Il Medium Priority [l Low Priority [l Very Low Pricrity Il Not a priority

w

Food Irradiation Plant Breeding Food Safety Land use - Soil Erosion

Land use - Soil fertility Animal Reproduction Animal Health and Nutrition Pest Control

Additional project areas suggested by GPs

e Smart Agriculture & Green House Gas (GHG) EmissiBesgluctions

e Fishery resources management

» Holistic cyclo - farming system in which agriculeuand livestock become a closed system in
utilizing natural resources in a sustainable manner

e Developing Modern, Digital Soil Information SystgSIS) and Remote Sensing Harmonization
through Nuclear Techniques

4.2 Thematic Sector — Environment

Four project areas based on the previously impléateRCA projects were considered for the Survey.
The following table summarizes the overall prigation, based on the weighted averages calculeded f
the levels of priorities assigned by the GPs.

Priority Project Area VXelghted
verage
1 Water Resources Management 4.40
2 Air Pollution Monitoring 4.15
3 Marine and Coastal Environment 3.80
4 Dam Safety 2.85
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B Vory High Priodty Bl High Priority B Medlum Priority 8 Low Priodty I Very Low Priority B Mot a pricrity
10

] 2 I

Marine and Coastal Environment Walter Resources Management Air Pollution Monitaring Dam Safety

Additional project areas suggested by GPs

» Water resources management: integrated water gameen

e Conserving and preserving cultural heritage

* Climate change

e Environmental forensics using nuclear techniques

e Inland ecosystem management — lakes and rivers

* Geothermal energy

» Radioactive contamination of ground water (due toimg operations and nuclear waste disposal)

4.3 Thematic Sector — Human Health

Six project areas based on the previously impleeteRICA projects were considered for the Survelhe
following table summarizes the overall prioritizatj based on the weighted averages calculatedtfrem
levels of priorities assigned by the GPs.

Priority Project Area Weighted
Average
1 Radiation Oncology 4.85
2 Medical Physics 4.80
3 Nuclear Medicine 4.75
4 Radioimmunoassay (RIA) 3.45
5 Nutrition 3.15
6 Tissue grafting 2.45
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B Very High Priority [l High Priority I8 Medium Priceity Il Low Priority. [l Very Low Priority [l Not a priority

1l

Nuclear Medicine Radiation Oncology Modical Physics

on

Radisimmunoassay (RIA) Tissue grafting Mustrition

Additional project areas suggested by GPs

Radioisotopes production for nuclear medicine exatidn — Adolescent/ maternal
(pregnancy/lactation)

Nutrient requirement based on early life nutritionpact evaluation of the first 1,000 days policy
and program implementation

Verification of Dietary Reference Intake (DRI) abasis for food-based dietary guidelines;
appraisal of nutrient quality and safety within tentext of healthy and sustainable diet

Accelerator development and utilization — Protod @arbon lon therapy technology including
human resource preparation.

Development of brachytherapy sources for cancetrrent
Diagnostic radiology
Myocardial perfusion imaging and dynamic PETI/CT

Other suggestions

Establishment of a network of supply chain for neatliradionuclides that can provide timely,
reliable and affordable delivery in the region

Establishment of QC training programmes for radko#ipy equipment and carrying out quality
audits for linac machines
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4.4 Thematic Sector — Industry

Four project areas based on the previously implémdeRCA projects were considered for the Survey.
The following table summarizes the overall priaation, based on the weighted averages calculeded f
the levels of priorities assigned by the GPs.

. . Weighted
Priority Project Area 9
Average
1 Non-destructive Testing 4.20
2 Radiation Processing 3.60
3 Nuclear tracers and sealed sources 3.2%
4 Nuclear Gauges and NCS 3.05
B Very High Priority I High Priodty B Medium Priority [l Low Priority [ Very Low Priodty I Mot a prionity
100
7.5
50
2.5
0.0 —
Nudlear tracers and sealed sources Radiaticn Processing Nuclear Gauges and NCS Non-destructive Testing

Additional project areas suggested by GPs

» Use of nuclear technology for reduction of plasteste and increase of utilization of plastic
waste

* Non-Destructive Testing: Introduction of new NDTch@ology such as Digital Radiographic
Testing.

4.5 Other areas

Four project areas based on the previously implézdeRCA projects were considered for the Surveylhe
following table summarizes the overall prioritizatj based on the weighted averages calculatedtfrerevels
of priorities assigned by the GPs.

Priority Project Area szggzag
1 Radiation Protection 4.30
2 Energy Planning 3.75
3 Research Reactor Utilization 3.55
4 Nuclear Instrumentation 3.15
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B very High Prionty [ High Priority Medium Priority [l Low Priority. [l Very Low Priority I Mot a priority

. =

Radiation Pratection Energy Planning Research Reactor Utilization Muclear Instrumentation

Additional project areas suggested by GPs

* Nuclear Power : SMR technology, public awarenesksautreach
» Education and training in nuclear science

» Radiation protection, safety culture and wasteagament

» Research reactors and simulator training

5. Priorities of new RCA GPs

The priorities of the GPs that joined the RCA raljewere identified separately since they could be

different from that of GPs who had benefitted frilrea RCA over a longer period of time. Four outhaf

five new GPs responded to the survey. The firsprddrity areas identified by the new GPs are given

below.

Priority Project Area Thematic Weighted

Sector Average
1 Radiation Protection General 5.00
2 Medical Physics Human Health 4.75
3 Nuclear Medicine Human Health 4.5
4 Radiation Oncology Human Health 4.5
S Air Pollution Monitoring Environment 4.25
6 Nutrition Human Health 4.25
7 Animal Reproduction Agriculture 4.00
8 Animal Health and Nutrition Agriculture 4.00
9 Water Resources Management Environment 4.00
1C Dam Safety Environment 4.00

The first five priorities indicated by the new GPRsatch well with overall priorities of all GPs tdarge
extent. However, the specific needs within theserity areas could be different from those of titeer
GPs. The first ten overall priorities of all GRe given below for comparison.
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Weighted

Priority Project Area Thematic Sector

Average
1 Radiation Oncology Human Health 4.85
2 Medical Physics Human Health 4.80
3 Nuclear Medicine Human Health 4.75
4 Water Resources Management Environment 4.40
5 Radiation Protection General 4.30
6 Food Safety Agriculture 4.20
6 Non-destructive Testing Industry 4.20
8 Air Pollution Monitoring Environment 4.15
9 Plant Breeding Agriculture 4.00
10 Pest Control Agriculture 3.80
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Definitions of Priority Levels
Very High Priority:

» Relevant organizations in the country are willingrtvest in developing human and/or capital
resources related to the project area.

» The project area is linked to ongoing developmeogrammes in the country.

» The potential for socio-economic benefits is veighh

High Priority:

» Relevant organizations in the country, especidlikeholders or beneficiaries, are willing to
collaborate in the project area.

e The project area is included or mentioned in timg{term development plan document of the
country.

» The project area addresses a major issues, probdermsncern in the country.

» There is a good potential to achieve socio-econdmiefits

Medium Priority:

» The need for such a project exists. There arelgmubin that project area that could be solved
using nuclear technology

» Some capabilities and resources already availatiteei country and the project would further
boost these capabilities and resources to takefigltd implementation.

* The project could provide socio-economic benefits

Low Priority:

» The project area is of scientific interest onlyymight contribute to future national development
programmes.

Very Low Priority:

e The project area is of scientific interest onl§s dontribution even to future national developme
programmes is very unlikely

Not a Priority:

» The project area is of no relevance to the coultxgmple: Projects on Research Reactor
Utilization for Countries without research reactors
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Annex 3

Summary Details of RCA Projects Implemented since@7

This contains summary details of the RCA Projectsmplemented since 2007. The detailed report

can be found athttp://rcaro.org/projectsummary/view/id/22682
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List of RCA Projects Implemented since 2007

Thematic Sector: Agriculture

No

Project
Area

Project
Number

Title

Implem.
Period

Lead Country

RAS5045

Improvement of Crop Quality and Stre
Tolerance for Sustainable Crop Productio
Using Mutation Techniques and
Biotechnology (RCA)

N007-2010

China

RAS5056

Supporting Mutation Breeding Approact
to Develop New Crop Varieties Adaptable
to Climate Change (RCA)

2012-2015

China

Plant
Breeding

RAS5070

Developing Bioenergy Crops to Optimi
Marginal Land Productivity through
Mutation Breeding and Related Techniqu
(RCA)

,2015-2018

Indonesia

RAS5077

Promoting the Application of Mutatic
Techniques and Related Biotechnologies
the Development of Green Crop Varieties
(RCA)

9517-2020

China

RAS5088

Enhancing Crop Productivity and Qual
through Mutation by Speed Breeding
(RCA)

2021-2024

China

10

RAS5046

Novel Applications of Food Irradiatic
Technology for Improving Socioeconomig
Development (RCA)

2007-2010

China

RASS5050

Enhancing Sanitary and Phytosanit
Treatment of Regional Products for Expo
by Irradiation (RCA)

t2009-2011

Australia

Food
Irradiation

RAS5057

Implementing Best Practices of Fa
Irradiation for Sanitary and Phytosanitary
Purposes (RCA)

2012-2014

China

RAS5071

Strengthening Adaptive Climate Char
Strategies for Food Security through the
of Food Irradiation (RCA)

I014-2016

Philippines

RAS5087

Promoting Food Irradiation by Electrc
Beam and X Ray Technology to Enhance
Food Safety, Security and Trade (RCA)

2020-2023

New Zealand

11

12

RAS5055

Improving Soil Fertility, Land Productivit
and Land Degradation Mitigation (RCA)

2012-2015

Australia

Soil
Fertility

RAS5084

Assessing and Improving Soil and We
Quiality to Minimize Land Degradation ang
Enhance Crop Productivity Using Nucleatr
Techniques (RCA)

j 2018-2021

Australia

13

Food Safety

RAS5081

Enhancing Food Safety and Suppor
Regional Authentication of Foodstuffs
through Implementation of Nuclear

2018-2021

Techniques (RCA)

New Zealand
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Thematic Sector: Environment

No

Project
Area

Project
Number

Title

Implem.
Period

Lead Country

Marine and
coastal
environment

RAS7016

Establishing a Benchmark for Assessing
Radiological Impact of Nuclear Power

Activities on the Marine Environment in th
Asia-Pacific region (RCA)

e2007-2010

Australia

RAS7019

Harmonizing Nuclear and Isotof
Techniques for Marine Pollution
Management at the Regional Level (RCA

2009-2011

The Philippines

RAS7021

Marine benchmark study on the poss|
impact of the Fukushima radioactive
releases in the Asia-Pacific Region (RCA

2011-2014

Australia

RAS7024

Supporting Nuclear and Isotof
Techniques to Assess Climate Change fa
Sustainable Marine Ecosystem Managen
(RCA)

r2912-2014
en

The Philippines

RAS7028

Enhancing Regional Capabilities for Mari
Radioactivity Monitoring and Assessment
of the Potential Impact of Radioactive
Releases from Nuclear Facilities in Asia-
Pacific Marine Ecosystems (RCA)

2016-2019

Indonesia

RAS7031

Assessing the Vulnerabilitof Coasta
Landscapes and Ecosystems to Sea-Levg
Rise and Climate Change (RCA)

2[2018-2021

Australia

10

11

Water
Resources

RAS8104

Assessment of Trends in Freshwater Qu:
Using Environmental Isotopes and
Chemical Techniques for Improved
Resource Management (RCA)

2007-2008

Pakistan

RAS8108

Assessing Trends in Freshwater Que
Using Environmental Isotopes and
Chemical Techniques for Improved
Resource Management (RCA)

2009-2011

Pakistan

RAS7022

Applying Isotope Techniques to Investig
Groundwater Dynamics and Recharge R
for Sustainable Groundwater Resource
Management (RCA)

15012-2015

Pakistan

RAS7030

Assessing Deep Groundwater Resource:
Sustainable Management Through the
Utilization of Isotopic Techniques (RCA)

2016-2019

Pakistan

RAS7035

Enhancing Regional Capability for t
Effective Management of Ground Water
Resources Using Isotopic Techniques

2020-2023

(RCA)

Pakistan
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No | Project Area I\Iljl:(r)ri(la)(;tr Title Irgg:(ieorg. Lead Country
Characterization and Source Identificat
12 RAS7015 | of Particulate Air Pollution in the Asian | 2007-2010] New Zealand
Region (RCA)
Air Pollution Supporting Sustainable Air Pollutic
13 | Monitoring | RAS7023| Monitoring Using Nuclear Analytical 2012-2015| New Zealand
Technology (RCA)
Assessing the Impact of Urban /
14 RAS7029 Particulate Matter on Air Quality (RCA) 2016-2018 New Zealand
Wetland Enhancing Wetland Management ¢ .
15 Management RAS7037 Sustainabgfe ConservationgPIanning (RCA)ZOZO_2023 Australia
Thematic Sector:Human Health
No | Project Area SS?}E& Title Irlr;g:ieon;. Lead Country
Strengthening Clinical Applications of .
L RASB049 | bET in RCA Member States (RCA) 2007-2008 India
Improving Cancer Management with .
2 RAS6061 Hybrid Nuclear Medicine Imaging (RCA) 2012-2014 India
Strengthening the Application of Nucle
3 RAS6063| Medicine in the Management of 2012-2014| Philippines
Cardiovascular Diseases (RCA)
Building Capacity with Distance Assist
4 RAS6064 | Training for Nuclear Medicine 2012-2013| Australia
Nuclear Professionals
Medicine Improving Cancer Management Throt Republic of
5 RAS6076| Strengthening the Computed Tomography2014-2016 Korea
Cancer Staging Process (RCA)
Improving Patient Care and Enhanc
6 RAS6083 Govgmment Parties Ca}pacity in Nu_clear 2016-2018 Republic of
Medicine programmes in RCA Region Korea
(RCA)
Strengthening Capacity to Manage I-
Communicable Diseases Using Imaging Republic of
7 RAS6093 L . 2018-2021
Modalities in Radiology and Nuclear Korea
Medicine (RCA)
Application of Higt-Precision 3C
8 RAS6048 | Radiotherapy for Predominant Cancers in2007-2008| Japan
the RCA region (RCA)
Radiation Improving Image Based Radiation Ther:
9 Oncology RAS6053| for Common Cancers in the RCA Region 2009-2013| Japan
(RCA)
10 RASG062| Supporting 3D Image-Guided 2012-2015| Japan

Brachytherapy Services
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No

Project Area

Project
Number

Title

Implem.
Period

Lead Country

11

12

13

14

15

16

17

RAS6065

Strengthening the Application
Stereotactic Body Radiation Therapy to
Improve Cancer Treatment (RCA)

2012-2015

Republic of
Korea

RAS6066

Reducing the Shortage Oncology
Professionals through an Applied Scieng
of Oncology Course (ASOC)

es 2012

Australia

RAS6071

Strengthening Radionuclide Therapy:
High Impact Cancer Treatment Strategy
Member States of the Regional
Cooperative Agreement (RCA)

N014-2016

India

Radiation
Oncology

RAS6072

Strengthening Intensity Modulate
Radiation Therapy Capability in the
Region (RCA)

2014-2016

Japan

RAS6085

Enhancing Stereotactic Body Radiat
Therapy for Frequent Cancers in the RC
Region (RCA)

A2016-2019

Republic of
Korea

RAS6086

Strengthening Cancer Managem
Programmes in RCA States Parties thro
Collaboration with National and Regiona
Radiation Oncology Societies (RCA)

'Yh18-2021

Japan

RAS6096

Empowering Regional Collaborati
among Radiotherapy Professionals throd
Online Clinical Networks (RCA)

0?020-2023

18

19

20

RAS6038

Strengthening Medical Physics through
Education and Training (RCA)

2003-2012

Australia

Medical
Physics

RASG6077

Strengthening the Effectiveness and Exi
of Medical Physics Education and Traini
(RCA)

N@014-2017

Australia

RAS6087

Enhancing Medical Physics Services
Developing Standards, Education and
Training through Regional Cooperation
(RCA)

2018-2021

Australia

21

Radiopharma
ceuticals

RAS6097

Enhancing Capacity and Capability the
Production of Cyclotron-Based

2020-2023

Radiopharmaceuticals (RCA)

Republic of
Korea
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Thematic Sector:Industry

No

Project Area

Project
Number

Title

Implem.
Period

Lead Country

Applications
of nuclear
tracers and

sealed
sources

RAS8107

Raising Productivity in the Coal, Minere
and Petrochemical Industries by using
Nucleonic Analysis Systems and
Radiotracers (RCA)

2007-2008

Australia

RAS8111

Diagnosing Industrial Multiphase Syste
by Process Visualization using
Radiotracers and Sealed Sources (RCA

2009-2011

China

RAS1012

Characterizing and Optimizing Proce
Dynamics in Complex Industrial Systems
Using Radiotracer and Sealed Source
Techniques

2012-2016

Pakistan

Radiation
Processing

RAS8106

Radiation ProcessirApplications for
Health and the Environment (RCA)

2007-2008

Philippines

RAS8109

Supporting Radiation Processing
Polymeric Materials for Agricultural
Applications and Environmental
Remediation (RCA)

2009-2012

Malaysia

RAS1014

Supporting Radiatic Processing for th
Development of Advanced Grafted
Materials for Industrial Applications and
Environmental Preservation

2012-2014

Malaysia

10

11

Nondestructi
ve
Testing

RAS8105

Development and Application
Advanced Industrial Radiography and
Tomography Techniques (RCA)

2007-2008

India

RAS8110

Applying Advanced Digital Industrie
Radiology and Computed Tomography if
Industry and Civil Engineering (RCA)

1 2009-2011

India

RAS1013

Supporting Advanced N«Destructive
Examination for Enhanced Industrial
Safety, Product Quality and Productivity

2012-2014

India

RAS1020

Building Capacity for Applications ¢
Advanced Non-Destructive Evaluation
Technologies for Enhancing Industrial
Productivity (RCA)

2014-2016

India

RAS1022

Strengthening RegionCapacity in No-
Destructive Testing and Examination
Using Nuclear and Related Techniques f
Safer, Reliable, More Efficient and
Sustainable Industries Including Civil

%5018-2021

Engineering (RCA)

Malaysia
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Thematic Sector:Radiation Safety

Climate Change (RCA)

. Project . Implem.
No | Project Area Number Title Period Lead Country
Radiation S . L
. Sustainability of Regional Radiation .
1 Protection | RAS9042 Protection Infrastructure (RCA) 2007-2010| Australia / Japan
Infrastructure
Emeraenc Strengthening the Capacito Respond ti Republic of
2 Res gonsey RAS9092 | Radiological Emergencies of Category Il| 2020-2023 Koﬁea
P and Ill Facilities (RCA)
. Project . Implem.
No | Project Area Number Title Period Lead Country
Researcl ) : .
1 Reactor RASA026 Addl_ng_VaIug to Materials through 2007-2008 Republic of
o Irradiation with Neutrons (RCA) Korea
Utilization
Ener Formulation of Sustainable Ener Republic of
2 gy RASO0045 | Development Strategies in the Context of 2007-2008 P
Planning Korea
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Projects by Sector and Year

Thematic Sector :Agriculture

Project Area 2 2013 4012015

Mutation Plan Breeding

Food Irradiation

Land use — Soil Erosion
Food Safety

Water and soil quality
Water use

Land use - Fertilizer
uptake
Animal Health and
Nutrition

Animal Reproduction

Thematic Sector Environment

Project Area 2 2013 42012015

Marine and coastal
environment

Development of wate
resources

Air-Pollution
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WetlandManagement | | | | | | | | | | | | | [ Rastos7 ]

Thematic Sector : Human Health

Project Area 023

Nuclear Medicine

Radiation Oncology

Medical Physics

Radiopharmaceuticals
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Thematic Sector : Industry

Project Area 2007 | 2008| 2009 201p 2011 2012 2013 4£012015| 2016 2017 2018 2019 2020 2021 2022 2023

Tracer Technology

Radiation Processing

Nuclear Gauges an
Nucleonic Control
Systems

Non-destructive Testing

Thematic Sector : Radiation Safety

Project Area 2007 | 2008 200 201 2011 2012 2013 42012015 2016] 2017 2018 2019 2020 2021 2022 2023

Radiation Safety
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Thematic Sector: Other areas

Project Area

Energy Planning

Research
Utilization

React

2007| 2008 | 2009

2010

2011

2012 2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023
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99

Soil Erosion

Fertilizer uptake
Water and soil quality
Water use

Animal Health
Animal Reproduction
Food Safety

Mutation Breeding
Food Irradiation
Marine environment
Water resources
Air-Pollution

Wetland Management
Nuclear Medicine
Radiation Oncology
Medical Physics
Radiopharmaceuticals
Tracers

Radiation Processing
Nuclear Gauges
Non-destructive Testing
Energy Planning
Research Reactors

Radiation Safety
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