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1.8 Executive Summary / 5
English

This document provides a bilingual overview of radiation in natural stone and building
materials, comparing levels to international safety standards and everyday exposures. Key

findings show:

o Natural stone (e.g., granite countertops) emits low levels of natural radiation, well
below the 1 mSv/year public safety limit set by ICRP, IAEA, EU, Taiwan, and
Japan.

e (Other daily items such as bananas, drinking water, bricks, and cement also emit
natural radiation, often at similar or higher levels than stone.

e By contrast, common medical imaging (X-rays, CT scans) and long-haul flights
deliver doses hundreds of times higher than natural stone.

The conclusion 1s clear: natural stone 1s safe for public use, and fears about radiation are
based on misunderstanding or misinformation.

3T
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-
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2. [l International Basis / BIREE:#E

2.1 ICRP/IAEA

(International Commission on Radiological Protection / P& ST EZE B &,
International Atomic Energy Agency / ERI[&H T-HE4EE)

o Public exposure limit / ARFEEE LFR: < 1 mSv/year / &4 <1 mSv

e Measurement / &5, Activity concentration in Bg/keg / L Bg/ke HIEZ
E9-Ji

 Activity Concentration Index (I) / BURMEBERE ()

[ =C_Ra/300 + C_Th/200 + C_K/3000

e Rule/ #R#&: If1<1 — Safe for construction indoors / # 1<1— ZENEM
a2

2.2. European Union (EU) / EBXER

 Directive 2013/59/Euratom (Basic Safety Standards / BEAZ IR FS)

e Requires testing of natural building materials / FREREH FBHa

e Uses Activity Concentration Index (I) / SEFHFEE 1

o IfI>1— Needs restriction or further assessment / 5 1> 1— FBIREIEH#E—
A ]

2.3. United States (US) / EE]

 No single nationwide regulation / JZ 54— B AR

« EPA (Environmental Protection Agency / ¥R {AEZE) and NCRP (National
Council on Radiation Protection / 2 E{$E&TRHEZE R E) provide guidance

o Building materials should not cause exposure > 1 mSv/year above background /
BMBINERN T EERSE 1 mSv

o Granite, tiles, concrete sometimes tested in Bq/kg and uSv/h / BL Bg/kg EE

uSv/h HER]

Page 2 of 19



2.4, Taiwan /| &8

o Authority: AEC (Atomic Energy Council/ [RFREZE®)

e Background: strict regulation after Co-60 rebar incident in 1980s / 1980 “EA{ -
60 75 AL S 1% MR s i

o Annual effective dose limit = 1 mSv/year / ABEFHIE LR = FF 1 mSv

o Testing uses Bg/kg (activity concentration) and uSv/h (dose rate) / [EIRH{EE
Ba/kg E2 uSv/h ]

2.5. Japan/ HA

o Authority: NRA (Nuclear Regulation Authority / JR-FREFRFHIEE)
 Follows ICRP & IAEA guidance / £%F ICRP B2 IAEA #5353
e Building materials should not give > 1 mSv/year additional exposure /

B A SESEEINEBSE 1 mSv
o Uses Bg/kg and Index I/ {#£FH Bq/kg HHIEREE I
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3.[1ull Summary Table / 4845

Region/ MainRule/ & Key Unit/ #00EEfiz  Safety Limit /| ZRAE%E
Bk
ICRP/ Activity Concentration

R Bag/kg, Index I/ Bg/kg ~ I1<1—<1mSv/ /1
TAEA B Tndex (I) / icifpmps D0 o MACK 2/ DAKE moviyear

I o () fate 1 <1— TF <1mSv
Directive

EU B8 2013/59/Euratom / EXEA ?f;;g,llndexl/Bq/kg \ ISSEE a;EII%RP/ 5
HhzemEss
EPA & NCRP guidance / < 1 mSviyear above

US | f}& (05 2 B B Ba/kg, uSv/h, mSv/year / background /

EH . i Ba/kg ~ uSv/h ~ mSv/&E BN < FFE 1 mSv

EE

Taiwan  AEC regulation / Ba/kg, uSv/h, mSv/year / <1 mSv/year / < &4 1

&8  FREgii Ba/kg ~ uSv/h ~ mSv/4E mSv

Japan  NRA guidance / Bg/kg, Index 1/ <1 mSvlyear /< HFE 1

HA  JErsefiflEsEs] Bake ~ f51F 1 mSv

o it FEHATRENZ L - SFEENSEE 1 mSv

Key Point / FH#EEERE

e Bag/kg = laboratory testing of radioactivity in materials /
B =t M U
e Index I = combined evaluation of Ra, Th, K radionuclides /
werd ~ &1~ RO TSRS R — (e
o mSv/year = final effective dose limit to public indoors (< 1 mSv/year) /

NEENFREER (< 8% 1 mSv
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4.[ ] Explanation / f#FE

Background radiation (37 SEE5)

o The natural radiation that everyone 1s exposed to every year, coming from soil, air,
cosmic rays, and food.

. t{lktfﬁﬁﬁ THEB TR B AR - AR B T - 2R - THRES
E3ZE 3

o Typical level /  FEE: 49 2 -3 mSv/&E

Above background (EFHZ E / #/D

e Means the additional radiation caused by man-made sources or specific building
materials, on top of the natural baseline.

o EHYE FEHAFERZIN  HANERIFESE EEM RN EIMNESR ]
ﬁ o

In rare cases, radon may also emanate from certain building materials; however, large-
scale testing of federal buildings across Canada has shown that such materials are zot
significant contributors to indoor radon levels. The main source of radon remains the soil
beneath buildings.

(Source: Health Canada, Guide for Radon Measurements in Public Buildings, 2023,
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-
publications/radon.html )

TERR VEUFI T » SR ATRE R B FEELEERAOR] 5 281 » M1 R FRESEYIHIE
T2 MBS R z:lﬁbﬁ/ﬂﬁiPEI%A%J;E’JEEMET%E% Y FEFARIFAIZA
TS N TR 135 -

(ERPROE - IEREER - (QILEESNEERE) 0 2023 4
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-
publications/radon.html )

Example / #lF

o Natural background in Taiwan: ~2.4 mSv/year

o EEBHNEZFFES & B85 24mSv
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If someone lives in a house with granite countertops and concrete walls:

A NEEAACHEOEAENDESE iSRRI

e Natural background: 2.4 mSv/year

o HAAEFIES : €§4F 24 mSv
o Extra from building materials: < 1.0 mSv/year (regulation limit)

o JEMPTHEINAVERSMES - B <1.0mSv (Hi#E EfR)
o Total exposure should stay < 3.4 mSv/year

o HEREFWERBRFE < 54 34mSv

e <1 mSvl/year above background

= EFERFRERZ L BEEIMSEE 1nSy
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5.@ Summary of References / 2% 3 RRAR4E

« EU-OSHA - Directive 2013/59/Euratom (Annex VIII)

@ https://osha.curopa.cu
EU basic safety standards, defining the Activity Concentration Index and the 1 mSv/year

dose limit for building materials.

& BRAARERN 2 BIE M A SRR 1 mSv/AFERE EIR -

* European Commission — Radiation Protection Report No. 112

@ https://energy.ec.curopa.cu
Guidelnes for applying activity concentration and dose criteria for burlding materials
across EU member states.

o BEZEY (EHDERSSE 112 98) - fRELEMERRE EE AR
Eﬁﬁ a5l -

« JAEA - Safety Reports Series No. 33: Radiation Protection and NORM Residues in
Building Materials
& https://www.iaea.org/publications

International guidance on Naturally Occurring Radioactive Materials (NORM) in
construction and building safety.

& BIFEFETREE MR e - IROCERMR P R A TEYIE (NORM) HY
B2 21551 -

+ WHO - Radon and Health

@ https://www.who.int/health-topics/radon
Global health overview of radon exposure risks, mitigation strategies, and public health

impacts.

¢ R EAHGHRRER S - BEEEIEE A AN 2R MR -

+ Health Canada - Guide for Radon Measurements in Public Buildings (2023)

@ https://www.canada.ca/en/health-canada/services/environmental-workplace-
health/reports-publications/radon.html

Federal guidance confirming that, although radon can rarely emanate from certain building
materials, large-scale testing across Canada has shown these materials are not significant
contributors compared to soil.

F MIEREER (AHRR[NERER) - EFfEREL > s DEEM A
REREIER - BN ARRYE Z MV E B A 2 A 5T EEACR Rttt
T
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https://osha.europa.eu/
https://osha.europa.eu/
https://energy.ec.europa.eu/
https://www.iaea.org/publications
https://www.iaea.org/publications
https://www.who.int/health-topics/radon
https://www.who.int/health-topics/radon
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radon.html
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radon.html
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radon.html

« UNSCEAR - 2000 Report to the General Assembly: Sources and Effects of Ionizing
Radiation (Annex B)
@ https://www.unscear.org

United Nations Scientific Commuittee report detailing radiation sources in the environment
and exposure pathways.

¢ BEEIE TR ERER B g WS

-

PRI PR 2O B R IR

« Radonorm - European Research Project

@ https://www.radonorm.eu
EU-funded research initiative addressing radon and NORM risks in workplaces and

awellings.

O BXREBNZWIFEETE - BUENE TR th sUR BRI YT E
(NORM) HYyJEfz -

« ICRP - Publication 103: Recommendations of the International Commission on
Radiological Protection

@ https://www.icrp.org/publication.asp?1d=ICRP%20Publication%20103
Core 1nternational recommendations on radiological protection, including dose limits and

protection principles.

O BIRBETEZ RS 103 St - RIS TR0 0 - B
£ EIREARGEFA -

- Taiwan Atomic Energy Council (AEC) - EEEAPEIRIRIE 1222 RS
@ https://www.acc.gov.tw
Taiwan’ s official radiation safety guideline for building materials, aligned with EU and
[AEA frame WOI‘](S

O BEFTHRERG A SRR 2 2R - BB R BN T-AE 4
BHESE -

Document archival note:

To ensure future accessibility of cited government publications (e.g., Health Canada, EU,
IAEA, WHO), verified screenshot copies of referenced web pages and documents have
been archived with this report. These are for documentation and verification purposes
only, in accordance with fair use for scientific reference.

AR
FoMEORS [FHZ BURFHE RS (AN A EAEED ~ B ~ TAEA ~ WHO 55) ge I
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https://www.icrp.org/publication.asp?id=ICRP%20Publication%20103
https://www.icrp.org/publication.asp?id=ICRP%20Publication%20103
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A A DR R E TR BB B e o A AN e e
R 5 B P -

These archived materials ensure transparency and verification of all references cited in this

report.

BEPREFRTEER A IR S TS | Z Are 25 B A A ] g e Bk -
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6.[ull Bilingual Table - Everyday Radiation Exposures in

Sequence

il EEHREE - BHPHFINEEENEE

Annual Natural Background Radiation (RZREF=#ESf, 2 -3 mSv/year)

Radiation Source / Typical Dose / i

Item / ¥ . . mSv/year or per Notes / g5EH
& S B
time)
[1]Bananas/ &F 0K (Potassium-40 / ~0.036 mSv/year (I  Natural food radiation /
-3 $-40) per day / FR—1R) RABYHESS
Natural um, .
(2] Drinking water Z.ura /ur;g;irgm <01 mSv/ WHO guideline / 5
radium FR$M -~ < 0.1 mSv/year . o
| 8RAK o ! 2 4B LR
b=
_ Below 1 mSv/year
[3]Granite . .
A)26Ra, "232Th, public safety limit / {&
countertop / 0.1 - 0.3 mSv/year .
R MOK 1 mSviEE ANRE
PiEAE
_ A)26Ra (naturally  ~0.2 - 0.4 mSv/year Equation/ &E=; =5 -
[4]Brazil nuts / i , _
EpEELE concentrated / EH 4R (regular eating / 48 11 years of bananas =
=%2) (4D 0.7 - 4 years of granite
[5]Brick /Clay  Natural "40K, Equation / & =6 -
tiles/ HEHEE - "226Ra/ KIREF- 0.2 - 0.6 mSv/year 17 years of bananas =
P 22 1 40 ~ $5%-226 0.7 - 6 years of granite
Fly ash, natural Equation / = =6 -
[6]Cement / 7KJJE radionuclides / J& 0.2 - 0.5 mSv/year 14 years of bananas =
B~ R 0.7 - 5 years of granite
Equation / FF: 1
i , ... 0.05 mSv (Taipei - 9“3 ion / S5
[7]Air travel / Cosmic rays / - New York / flight = 500 bananas =
ew York one wa
TR B4R 01705 year of

=k - AAER) .
granite
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Radiation Source / Typical Dose /
Item / ¥ (mSv/year or per Notes / £2BH

BRI fime)

Equation / F=: =3

[8]Chest X-ray/ Medical X-ray / 8¢ ~0.1 mSv (once /
years of bananas =

iz X It X K
e R & 0.3 - 1 year of granite
[9]CT scan Equation / &= =

Medical CT/ B 5-10mSv (once/ 140 - 280 years of
ZE= (S bananas = 17 - 100
years of granite

(abdomen) / FEZH
EisErE
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7.4 Key Messages / BHEEEHE.

1.

Bananas, water, nuts, bricks, and cement all have natural radiation.

B HUK ~ BR - 5 - KR e RARES -

Granite (0.1 - 0.3 mSv/year) is safe and below the 1 mSv/year limit.

feka (0.1-03mSvA4E) ZEBEER 1 mSvAE % -
Brazil nuts, bricks, and cement can be higher than granite.
EFAER - 1EEE - KERREtEfERaER -

Flights and medical scans are orders of magnitude higher.

RITEEFRENEER HBEEERERE -
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8.1 Conclusion / 45&%
English

Natural stone 1s a safe and sustainable building material. Its radiation levels are low, well-
regulated, and comparable to or lower than many ordinary sources in daily life. Public
fears often result from incomplete information or fake news.

By presenting scientific comparisons and referencing international standards, this
document demonstrates that natural stone fully complies with safety requirements, and can
be confidently used in construction, architecture, and interior design.

3L

RINOM BT L4 H BN > HEESTRIER - 2EsAE: - BT H
B A E BEAR - AROSTAEEIR B A e B E R EOR . -

BEEFERLE R EAE 75 [ H - AR R IR OM 2T adeH
Ko AL LERNVES: - BGTEENKE -
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&R R G B ORE L TRFERATHE2IEE 5 - RINBOINHEE
RIVOMTHIIEMERER SRR » e RIS AR BRI F EEATHL > BEASL

FERBRIAEERAKSEZA -
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() Appendix A - References for Everyday Radiation Exposures Table

0 Kisk A- BEEHBEHNERSEOR

1. Bananas / T

e English: U.S. Environmental Protection Agency (EPA). Radiation in Food: Natural
Radioactivity in Food. Washington, DC. Available at: epa.gov

o 3L FEIREICREE (EPA) (RimTHYRABCANE) - SERIHRTE -

44tk epa.gov

o English: STEM Learning (UK). Bananas and Radiation. Catalyst Journal, Vol.
22(3). 2003.

o 3 LB STEM Z2ETuL > (FEBEEH) - Caalyst BT 55 22

&F 3 8B 2003 4F -

2. Drinking Water / §xF7K

o English: World Health Organization (WHO). Gudelines for Drinking-water
Quality, 4th Edition, 2017. Section on Radiological Aspects.

o 3T HHEFYEALHSE (WHO) - (BRHZK/KEZEAN) B5PUhk » 2017 4
TR PEEEER

3. Granite Countertops / f&fEARH

o English: Environmental Health & Engineering, Inc. (EH&E). Radiation Dose from
Granite Countertops. Report prepared for Marble Institute of America. 2008.

o 3 E[E] EH&E EBIR@EFEHETEAT - ((EREOERZES TS
&) REBRIE ARG FEITE > 2008 4 -

» English: Health Physics Society. Radiation Exposure from Granite Countertops.
Fact Sheet, 2024.

o 3 EEEREYHEE o ((CROEEESNEREE) » Bk 2024
EE o
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https://www.epa.gov/radtown/natural-radioactivity-food?utm_source=chatgpt.com
https://www.epa.gov/radtown/natural-radioactivity-food?utm_source=chatgpt.com

4, Brick / Clay Tiles / T&5E ~ g8

e English: Tzortzis, M., Tsertos, H. Gamma Radiation Measurements and Dose
Rates in Commonly Used Building Materials in Cyprus. Radiation Protection
Dosimetry, 2004.

o HI3Z: Trzortzis, M., Tsertos, H. (B & FHEM 2 (i s s i & 61
BIEZR) - gFrERESE » 2004 4 -

o English: Ravisankar, R., et al. Natural Radioactivity Content in Various Building
Materials of Chennai, India. Journal of Radiation Research and Applied Sciences,
2014.

o I3 Ravisankar, R. % > (FIESRSBEM PHIRAIEIMEEE) K
HFFEERFIEATT] > 2014 4

5. Brazil Nuts / EE75ELR

o English: Wolkersdorfer, C., et al. Concentrations of Selenium, Barium, and
Radium in Brazil Nuts. Radiation Protection Dosimetry.

o 3Z: Wolkersdorfer, C. %5 » (EPRERR ARG - sREBERE) » 2407
EPEEE HHT -

o English: Parekh, P. P., et al. Radium in Brazil Nuts. Journal of Environmental
Radioactivity.

o 3Z: Parekh, P.P. %5 > (SPHEERAFEE) - EHEICH AT -

o English: Wiley Online Library. Radium Levels in Brazil Nuts: A Review of the
Literature. Nutrition Bulletin, 2020.

o 3 Wiley 43 FERHE - (EEERFHEESE - XROE) » &7
i 2020 4E o

6. Cement / 7KJE

o English: Pereira, A. J. S. C,, et al. Radiological Assessment of Cement and Clay
Based Building Materials from Kerala, India. Radiation Protection Dosimetry,
2010.

o 3 Pereira, A. 1. S. C. %5 > (ENEREHIFLF KR RS T MBI T
i) » G EES? > 2010 4 -
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e English: Nikezi¢, D., et al. Survey of Radiological Properties of Commonly Used
Building Materials: Cement, Chamotte and Refractory Products (Serbia). Journal
of Radioanalytical and Nuclear Chemistry, 2025.

o M3 Nikezi¢, D. 55 > (HAEM (ZERYEKE ~ TiHKEE) AR E:
FREERE) o AL EZ (B T 2025 & -

7. Air Travel / FiZERTT

o English: Federal Aviation Administration (FAA). Radiation Exposure of Air
Carrier Crewmembers. Advisory Circular, 2002.

o L EEIBFINIZEAEE (FAA) - (FIEAEIRA N BERNZE) -

LAY > 2002 4

o English: International Commission on Radiological Protection ICRP). /CRP
Publication 152 Radiological Protection from Cosmic Radiation in Aviation.
2016.

o 3L BEERTEEZRES (ICRP) » (HRY 132 @ fIEFHIES
#£) > 2016 4 -

8. Chest X-ray / R X Yt

o English: International Atomic Energy Agency IAEA). Radiation Protection in
Medicine: Patient Doses in Diagnostic Radiology. 2014.

o 3 EIERTREAEE (TAEA) - (BEERURTIEE - 282 iy
NFIE) - 2014 4 -

9. CT Scan/ EB&ETE

e English: U.S. Food and Drug Administration (FDA). What are the Radiation Risks
from CT?7Updated 2020.

o 3 EEEMEEYEEE (FDA) » (EBiSEEFRoviEsEfE) o
2020 FEEEHT

o English: IAEA. Patient Radiation Exposure in Diagnostic Radiology. 2014.

o WL BIMEIETREAEE (IAEA) - (RETRURE AR NIEHEREE) -
2014 4 -
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Appendix B - Archived Reference Screenshots (For Record Only)

0 Kis% B - S URBEH L

faR Health Canada (T2 A 4 1)

Health Canada (2021, updated 2025). Radon - Health Canada. Government of

Canada.
Available at: About radon - Canada.ca: https://www.canada.ca/en/health-
canada/services/health-risks-safety/radiation/radon/about.html

s About radon - Canada.ca
(& https://www.canada.ca/en/health-canada/services/health-risks-safety/radiation/radon/about. html A QA0 & @ &k @ B G|
How radon gets into your hol e esinyeunoneisowest o~ x

The air pressure inside your home is usually lower than in the soil surrounding the foundation. This difference in
pressure draws air and other gases, including radon, from the soil into your home.

Radon can enter a home any place it finds an opening where the house contacts the ground: cracks in foundation floor
and walls, construction joints, gaps around service pipes, support posts, window casements, floor drains, sumps or

cavities inside walls.

Radon levels in Canada

Uranium is a common element found everywhere in the earth's crust, as a result radon gas can be found in almost all
homes in Canada. Concentrations differ greatly across the country, but are usually higher in areas where there is a higher

amount of uranium in underlying rock and soil.

Radon concentration levels will vary from one house to another, even if they are similar designs and next door to each
other. The only way to be sure of the radon level in your home is to test.

More information

e Contactus
¢ Mike Holmes on Radon (video)

e (Canadian Cancer Sacietyv - Radnn

Title: Guide for Radon Measurements in Public Buildings: Schools, Hospitals,
Care Facilities, Detention Centres

Publisher: Government of Canada, 2010 (updated 2023)

Official link:

@ https://www.canada.ca/en/health-canada/services/environmental-workplace-
health/reports-publications/radiation/guide-radon-measurements-public-buildings-
schools-hospitals-care-facilities-detention-centres.html
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https://www.canada.ca/en/health-canada/services/health-risks-safety/radiation/radon/about.html
https://www.canada.ca/en/health-canada/services/health-risks-safety/radiation/radon/about.html
https://www.canada.ca/en/health-canada/services/health-risks-safety/radiation/radon/about.html
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radiation/guide-radon-measurements-public-buildings-schools-hospitals-care-facilities-detention-centres.html?utm_source=chatgpt.com
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radiation/guide-radon-measurements-public-buildings-schools-hospitals-care-facilities-detention-centres.html?utm_source=chatgpt.com
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radiation/guide-radon-measurements-public-buildings-schools-hospitals-care-facilities-detention-centres.html?utm_source=chatgpt.com

‘ Guide for Radon Measurements in Public Buildings - Canada.ca =

@ https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/rad.. &) @ @ ¢ @ B @ [E & =
; aa

»r of these to be significant factors; 1/1 A v X

when radon enters an indoor space, such as a buildin ions which, in turn, pose a

higher health risk.

Radon can enter any building through any opening where the building contacts the soil: cracks in foundation walls and in
floor slabs, construction joints, gaps around service pipes, support posts, window wells, floor drains, sumps or cavities
inside walls. The only way to know how much is inside is to test.

Because the main source of radon is the soil on which the building is standing, higher indoor radon levels are more likely
to exist at the lower levels of the building. In some cases, higher radon concentrations have been found at upper levels,
due to radon movement through elevator shafts or other service shafts in buildings, or due to the stack effect. Stack
effect refers to the movement of air in and out of a building: warm air rises and exits through the upper parts of a

building, drawing new air in through the lower parts of the building. _
across Canadafias not shown either of these £ be significant factors; therefore, radon measurement in large buildings

should be done on floors in contact with the ground. Building owners or managers concerned with the potential for
radon at upper levels of the building could also test upper floors. If a building is found to have high radon levels when
initially tested on lower floors, then upper floors can be tested while the mitigation strategy is being developed to
determine if elevated radon levels exist on those upper floors.

1.3 Radon guideline

Although there is currently no requlation that governs an acceptable level of radon levels in Canadian homes or public

e Foure Bl. Screenshot of Health Canada’ s “Guide for Radon Measurements in Public
Buildings” (accessed November 2025).
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