
Motivation: Naturally Occurring Radioactive Materials (NORM) in Taiwan

Coal Combustion

Oil Refining

Marble Mining

Generated 38.2% of Taiwan’s total electricity

CPC Corporation has the annual capacities of producing:
● 1.07 million tons of ethylene
● 158 thousand tons of butadiene
● 1.194 million tons of propylene
● 274 thousand tons of benzene
● 321 thousand tons of toluene
● 507 thousand tons of mixed xylene

Approximately annual productions:
● 13,000 tons of marble stone
● 15 million tons of marble ore materials

May cause elevated 
NORM risks

Research goal: Make policy recommendations to reduce occupational NORM risks in Taiwan

Research Method

Conduct a literature review based on the 
NORM Database made by National Institutes 
for Quantum and Radiological Science and 
Technology (QST)



Coal combustion is safe, but oil refining and marble mining should be addressed.

Coal Combustion

Oil Refining

Marble Mining

Industries of concern

(1)

(2)

(3)

Steps to formulate policy 
recommendations

Taiwan is lower than 75% of other world regions.

Taiwan’s data could not be found. However, 
dose rates of slope tanks, crude oil tanks, and 
sludge / oil separation labs might exceed twice 
as high as any other sectors, as shown by other 
world regions’ data.

Taiwan’s marble mining sites are close to 
gneiss formations, but the dose rate data could 
not be found. Surprisingly, dose rates of gneiss 
formation might be 17 times as high as marble 
formation (data shown in other world regions). 

Examine Taiwan’s 
current regulations

● Taiwan’s Ionizing Radiation 
Protection Act (IRP Act) is based on 
the older international standards 
(The ICRP Publication 60).

● Taiwan’s current amendment 
proposal discussions on the IRP Act 
have not addressed the oil refining 
and marble mining industries’ 
issues.

Compare Taiwan’s dose rates with 
other world regions

Step 1

Temporary results:

Step 2

Policy recommendations:
The IRP Act’s Paragraph 7.2 should require oil 
refining companies to measure slope tanks, 
crude oil tanks, and sludge / oil separation labs’ 
dose rates, as well as requiring marble mining 
companies to monitor gneiss’ dose rates.


