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Abstract

The Radiation Protection Services (RPS) provide nuclear services to all authorized users of
radiation and radioactive materials in the country, including the operation and maintenance of the
only centralized facility for the management, treatment and interim storage of conditioned low
level radioactive wastes. Two basic waste treatment and conditioning options, adopted by the
Philippine Nuclear Research Institute (PNRI) Centralized Waste Management Facility for the
types and volume of waste arising in the country, are outlined. International activities within the
framework of an IAEA project on a regional demonstration of predisposal waste management
methods and procedures for the East Asia Pacific region are described. Information is provided
on siting studies and related research and development activities for a waste repository facility.

1. INTRODUCTION

The use of radioactive materials in the country has increased in a span of almost forty
years of experience in the nuclear application fields of medicine, industry, research and teaching.
The PNRI is the regulatory body for all matters concerning nuclear energy in the country. The
Nuclear Regulations, Licensing and Safeguards Division (NRLSD) is the regulatory arm of the
Institute. The Nuclear Services and Training Division (NSTD) is the promotional arm of the
Institute. The Radiation Protection Services (RPS) provides nuclear services to all authorized
users of radiation and radioactive materials in the country, including the operation and
maintenance of the only centralized facility for the management, treatment and interim storage of
conditioned low level radioactive wastes.

2. RADIOACTIVE WASTE MANAGEMENT STRATEGIES

The PNRI Centralized Waste Management Facility adopted two basic waste treatment
and conditioning options for the types and volume of waste arising in the country. In the first
option, the regulatory activity limits for disposal of radioactive waste as ordinary refuse is
complied with in addition to strict administrative control measures being implemented at the
generation site. Radioactive wastes, even after decay to levels below regulatory limits, but are
classified as toxic waste compounds are not allowed to be disposed as ordinary refuse and must
be managed to meet the appropriate regulatory requirements for such toxic wastes. In the second
option, compaction is generally employed as a volume reduction method for compactible solid
wastes. Aqueous wastes are treated by chemical precipitation and ion exchange methods,
whichever is applicable. Non-compactible wastes such as spent sealed radiation sources are filled
into 55-gal steel drums and immobilized by cementation. Figure 5 shows the immobilization of
spent sealed sources including large sources such as those from teletherapy machines used in the
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treatment of cancer patients. These large sources in their original source housing are conditioned
using cement in customized fabricated cubic steel containers.

Figure 1 shows the type and number of spent sealed sources collected, managed and
stored at the centralized waste treatment facility in the last twenty years.

Spent Sealed Sources
1979-1999
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Figure 1: Spent Sealed Sources stored at the PNRI Centralized Waste Management
Facility

For Conditioning:

- seeds, tubes, and needles
- spent sealed sources

Cemented:
l_. I - seeds, tubes, and needles
• • • H - spent sealed sources

Total number of Radium Sources = 220 pieces
Total Activity = 775 mCi

Figure 2 shows the data on radium sources. Some of the radium is still being used in one major
teaching hospital in Manila and another inventory stored in a medical clinic outside Metro
Manila, despite a campaign to discourage its continued use in view of radiological safety
considerations. The PNRI has however recently issued an information bulletin that, after 31
January 2000, it will no longer authorize the possession and use of radium sources for any
purpose.
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Figure 2: Radium Inventory at the PNRI Centralized Waste Treatment Facility

Radium Sources Disposed at PNRI
1982 to 1999

5272% x"""""^

I 31.80%

11.36% " * *

3. IAEA REGIONAL DEMONSTRATION OF PRE DISPOSAL METHODOLOGY

The Philippines has hosted for the International Atomic Energy Agency, through the RPS
Centralized Waste Treatment Facility, a regional demonstration of predisposal waste
management methods and procedures for the East Asia Pacific region. The objectives were: to
demonstrate predisposal waste management methods and procedures which are documented in
IAEA publications and which are in agreement with internationally accepted standards and
criteria; to supplement theoretical knowledge with practical experience in working with real
radioactive waste; and to demonstrate techniques matching regional needs and potentials. The
first demonstration was held from 30 November 30 to 11 December 1998 with seven participants
from Bangladesh, Malaysia, Myanmar and Sri Lanka. The second demonstration was held from
15 to 26 November 1999 with nine participants from Indonesia, Thailand, Singapore and
Vietnam. In the implementation of this IAEA programme in the East Asia Pacific region, a
demonstration manual has been developed by the PNRI Centralized Waste Treatment facility in
collaboration with the IAEA Technical Officer. The demonstration manual is divided into three
main modules, dealing with solid wastes, liquid wastes and spent sealed sources (SSS). The
demonstration manual documents the actual and detailed step by step procedures being followed
in the facility where the demonstration is to be held and incorporates all the appropriate standard
forms, data sheet and relevant documents in waste management. The module on SSS includes
the procedures followed from receipt of the spent source, identification and verification of spent
sealed source data, planning and calculations for spent source conditioning, conditioning of the
spent sources and coding and transport for interim storage of the waste package. The manual
also documents the procedures followed in the preparation of cement samples for quality control
measurements including the calculations to achieve the desired concrete mix for waste
conditioning. Related modules in the manual demonstrate the procedures for preparation of the
drums for conditioning, and testing of the cement samples using a compression machine and
evaluation of setting time results and the standard radiation protection measures procedures for
exposure control of workers and contamination control of workers and working areas. The
manual also contains additional information materials attached as appendices which can provide
guidance to the participants in setting up a national radioactive waste management programme.
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These are the waste acceptance criteria for raw wastes brought to the facility for treatment and
storage, the wastes and spent sealed sources coding system adopted by the facility which are used
in the data management of the waste inventory database. This inventory is envisioned to be an
integral component of a national registry/database currently being established as part of a
comprehensive tracking mechanism to monitor radiation sources from cradle to grave. A
concrete batch plant has been designed and constructed to ensure the effectiveness of the
cementation process and as an integral part of the overall QA programme for the facility. The
plant has been slightly modified following the operational experiences gained in the past.

4. SITING ACTIVITIES FOR A LOW LEVEL WASTE REPOSITORY

The process of site selection for the repository of low level wastes was initiated in 1976 when the
Philippine Government decided to go nuclear and proceeded to construct the first Philippine Nuclear Power
Plant in the Bataan Peninsula. However, all siting activities were suspended with the mothballing and
eventual decision to convert the plant into a combined cycle plant. In 1995, an Inter-Agency Committee
under the Nuclear Power Steering committee was created and mandated to conduct siting studies for a waste
repository facility and to perform R&D activities in support of the project. The overall siting process for
the waste repository consists of two major stages: Stage I - the Site Screening process consist
mainly of desk compilation of existing information and data obtained from different government
and private agencies. Field investigations using geological, hydrological and surface
environment methods will be employed to verify, update and confirm existing data. These
reconnaissance field investigations will be carried out by performing selected airborne surveys of
candidate regions and areas supplemented by ground investigations, as appropriate. Stage II - the
Site Evaluation will proceed as soon as candidate areas identified in the first stage warrants
detailed surface and subsurface investigations. This will include locating and constructing
boreholes and exploratory shafts to allow characterization of underground surfaces. To carry the
work activities in this stage, the committee developed a site screening procedure based on
consideration of factors such as surface and ground water hydrology, geologic properties,
demographic issues, land use patterns and socioeconomic concerns. The primary screening
procedure was designed to identify a small number of candidate sites by utilizing existing data
and information and limited reconnaissance investigation. The selected number of sites will be
subjected to a more detailed analysis of its suitability for hosting a repository. The Philippines is
divided into 12 regions excluding the National Capital Region where Metro Manila belongs.
Initially, the site assessment process made use of about 8 appropriate maps of differing scales.
These maps describe the lithological conditions, major faults, shorelines, freshwater bodies,
groundwater potential, slopes, and protected areas. A geographical Information System (GIS)
was employed wherein the various criteria for site suitability were applied. A sequential process
was followed in eliminating areas that are unsuitable, starting with the geological parameters
followed by hydrology, land use, slope and accessibility.

5. APPLICATION OF SITING CRITERIA

The hydrogeological component of the site screening criteria was analyzed to determine the
hydrogeological framework for assessment. This framework basically translates to the identification of sites
with the lowest potential for groundwater and surface water transport of contaminants. Equivalent mapping
units reflecting the different characteristics that are deemed favorable or unfavorable for the proposed
facility were applied. The units were identified based on the presumptive hydrologic characteristics of
particular landforms, soil units and rock formations as well as the regional climatological characteristics as
published by the local weather administration. The mapping units were then used as GIS decision elements
with the intention of eliminating particular zones of areas in the Philippines, which are not favorable for the
siting of the proposed facility. It must be noted that not all mapping units, particularly those reflecting
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terrain characteristics, could be used for this process since the primary working map used is the 1964
edition of the Geologic Map of the Philippines. Topographic maps of the Philippines of comparable scale
could not be used as effectively at this level of the selection process. Aside from the mapping elements, the
major groundwater units identified in the 1997 version of the Groundwater Availability Map of the
Philippines were used. Regions in which the flow through rocks is either intergranular or through fractures
and solution openings were deemed unsuitable for this project. Using a groundwater potential map, areas
that have high and moderately high potential for groundwater were eliminated. From practice, it is known
that these areas with good potential for groundwater are the areas currently used in groundwater extraction
by deep wells, are used as recharge for groundwater, and may also be underlain by the highly permeable
alluvial deposits. This process also excludes sites that have high hydraulic conductivity greater than 10-4
cm/s. On the other hand, a geological map showing sites that are underlain by Quaternary alluvium were
eliminated. These sites are underlain by loose sediments which cannot provide a good foundation for
disposal sites. These are very porous, have high acceleration during earthquakes and vulnerable to erosion,
subsidence and flooding. Since sites with low degree of fracturing and fissility are required, areas that are
near known faults were eliminated. A buffer zone of 1 km. on each side of the faults were used to ensure
that only sites with low degree of fracturing are included in the candidate sites. Considering the hazards
from volcanic eruptions and other volcanic hazards such as lahars, earthquakes and slope processes, areas
underlain by Quaternary volcanic deposits, Quaternary active volcanoes and Quaternary apron deposits
were excluded. Areas with steep slopes, exhibiting greater than 15% gradient, were excluded from
candidate sites. Areas near seashores were excluded. This is to ensure that candidate sites vulnerable to
surface geological processes such as erosion, wave action are not vulnerable to tsunami and storm surge.
Likewise, lake areas and their shores were also eliminated to ensure that candidate sites are not likely to
introduce contaminants to fresh water bodies. Moreover, the location of parks and integrated protected
areas was then used to eliminate those sites from the candidate areas. Preliminary results indicate that the
resulting maps showing the geologic, hydrogeologic and environmental considerations that were utilized in
the site assessment process correspond essentially with the hilly to mountainous sections of the country.
The major areas include most of Palawan, the core of Mindoro, the western and eastern sections of Panay,
the Zamboanga Peninsula, the eastern side of Mindanao and Luzon, the Zambales Mountain Range and the
Central Cordillera. If each of these resulting maps were overlayed, about 90% of the country will be
eliminated from being suitable for radioactive wastes disposal. The final map shows about 40 candidate
sites to date. This map will be used as a primary map and will serve as an input to subsequent analysis. The
political boundaries of the various regions were delineated and used to divide the whole area into segment
with the aim of identifying an area, considering that a buffer zone of limited land use will be imposed for
the disposal site. Final candidate sites will be identified after the application of the criteria on land use,
access and population.

6. FUTURE ACTIVITIES

The Philippines has indicated interest in the IAEA Model Project on Radium
conditioning and is currently preparing for this. Following the issuance of the regulatory policy
on radium, it is envisioned that all the radium sources in the country will be collected at the
PNRI Centralized Waste Treatment Facility by the end of January 2000 for conditioning in one
campaign together with those earlier collected and on long term storage at the PNRI site. It has
been proposed that the national team will undertake the conditioning of these radium sources
with technical assistance to be provided by the Agency in terms of provision of expert advise and
special tools and equipment. The siting activities for a low level waste repository will be
pursued until a short list of candidate sites is drawn and recommendations to the appropriate
government agency will be submitted in the conduct of site specific studies. R&D activities will
be conducted in support of the siting project for a low level waste repository as well as for the
national waste management programme in general. The operation and performance of the
centralized waste treatment facility will be reviewed and assessed for further upgrades to
enhance its effectiveness and to strengthen its capability to demonstrate simple treatment
methods and procedures for radioactive waste management which are internationally accepted.
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