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Abstract
The Philippines, through the Philippine Nuclear Research Institute (PNRI), decided to
conduct a study on siting a low level radioactive waste disposal facility. The infrastructure set
up for this purpose, the radioactive waste disposal concept, the overall siting process, the
methodology applied and preliminary results obtained are described in this paper.

1. Background

Radioactive wastes in the Philippines are generated from various ctivities using radioactive
materials in the medical, ndustrial and research applications fields. These radioactive wastes
are currently managed by the hilippine Nuclear Research Institute through its centralized
treatment and storage facilities on site. Radioactive wastes that are received at the nstitute are
of different types ranging from contaminated solid and liquid materials to spent sealed
sources, including radium. Treated nd conditioned wastes are temporarily stored in a above
ground trench which allows limited quantities/volume of conditioned wastes to be stored ntil
a final disposal site is established by government authorities. Additionally, it is recognized
that there is a need to provide a more permanent site to finally dispose these low level wastes
to address the long term objective of safe management. The Philippines, through the
Philippine Nuclear Research Institute (PNRI) decided to conduct a study on siting a low level
radioactive waste disposal facility.

Executive Order No. 243 in 1995 was signed by then President Fidel V. Ramos creating' the
Nuclear Power Steering Committee which included a Subcommittee on Radioactive Waste
Management. The SubCommittee was mandated to conduct studies,; on siting of a permanent
repository and to perform R&D on the disposal of radioactive wastes. The subcommittee led
by the PNRI is composed of the Dpartment of Energy, the Department of Environment and
Natural Resources, the Department of Science and Technology, the National Power
Corporation and the Office of the Pesident. An engineered structured facility built on shallow
ground is the disposal concept that has been adopted for purposes of relevant safety
assessment to be undertaken.

2. Introduction

The overall siting process for the Pilippine repository consists of 2 major stages. Stage I - the
Site Screening process consist mainly of desk compilation of existing infori-nation and data
sourced from different government and private agencies. Field investigations using
geological, hydrological and surface environment methods will be employed to verify, update
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and confirm existing data. These reconnaissance field investigations will be carried out by
performing selected arborne surveys of candidate regions and areas supplemented by ground
in,, estigations. as appropriate. Stage 11 - the Site Evaluation will proceed as soon as candidate
areas'dent'fied in the first stage warrants detailed surface and subsurface investigations. This

'II locating and constructing boreholes and exploratory shafts to allow
characterisation 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 A complete
description of these factors are described in [1]. 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.

3. The regional site screening methodology

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 appropriate maps of
differing scales. These maps describe the lthological 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 Peological parameters followed by hydrology, land use, slope and accessibility.
Ideally. the disposal facility should be sited and constructed to minimize the chance that the
waste could contaminate surface water or groundwater. The stability of the ground on which
the facility structures are to be erected and the movement of water at the site were basically
the conditions that must be met. Geologic features such as rock formation as well as the type
of soil present in the studied regions are factors that will affect the way water flows on the
surface and through the groundwater which, similarly affects the movement of contaminants.
The stability of the ground depends largely on the type of rocks and soil present therein.
Similarly the likelihood of earthquakes, landslides, subsidence and liquefaction were also
taken into account. On the other hand, the movement of water at the site depends on slope,
so]'I and rock type, grain sze and whether fractures, faults or karst features are present.

4. 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 PAGASA.

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
terrain characteristics. could be used for this process since the primary working map used is
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the 1964 edition of the Geologic Map of te Philippines. Topogra �hic maps f he Philivoinesp
of comparable scale could ot be used as eectively at this level of the selection process.

FIgurel. Possible Candidate Sites for a Near Surface Repository Facilit-y for Radioactive
Waste i the Philippines
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On the other hand, a geological map showing sites that are underlain by Quaternary alluvium
w-ere 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 ulnerable 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 I 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 ulnerable to surface geological processes such as erosion, wave action are not
vulnerable to tsunami and stonn 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. oreover, the location of parks and integrated protected areas was then used to
eliminate those sites from the candidate areas.

5. Preliminarv results

The resulting map showed the geologic, hydrogeologic and environmental considerations that
were utilized in the site assessment process. The maps correspond essentially with the hilly to
mountainous sections of the country..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 shown in Figure I 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.
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