
8120275
8120275

8120275

20275
8120275

8120275

8120275
8120275

8120275

20275
8120275

8120275
8120275 

:
8120275

8120275

75

8120275
8120275

8120275
8120275

8120275

8120275
: 8120275 

:
8120275

8120275

8120275

8120

120275
8120275

8120275

8120275
8120275

8120275

275
8120275

8120275
8120275

8120275
8120275

8120275
8120275

8120275

8120275
8120275

3120275
8120275

812027

ةيدوعسلا ةيبرعلا ةكلمملا

ةراجتلا ةرازو

(267)

ةراجتلا ةرازو

Ministry ry ofof Commerce

bal Anal

:رداصلا مقر

7/1O IEEV//9./7.هخیرات

ةغل ٢٣تاقفرملا

16:1:61-18EV/1r/r9-notebi

+966 11 294 4444

ةراجتلا ةرازو

Ministry of Commerce

ةلجاع ةيقرب

www.mc.gov.sa

داوملل ةيعجرملا تايوتسملا نأشب :عوضوملا

.دييشتلاو ءانبلا داوم يف ةيعيبطلا ةعشملا

هللا هملس

ةيدوعسلا فرغلا داحتا سلجم سيئر ةداعس

هتاكربو هللا ةمحرو مكيلع مالسلا

خيراتو (٠٠١/١/٠٣٦٦) مقر ةيعاعشإلاو ةيوونلا ةباقرلا ةئيهل يذيفنتلا سيئرلا ةيقرب ىلإ ةراشإ

(٣٣٤) مقر ءارزولا سلجم رارقب رداصلا ةئيهلا ميظنت نم ةثلاثلا ةداملا ةنمضتملاو ، ـه١٤٤٧/١٢/٢٥

ةيعاعشإلاو ةيوونلا تامادختسالا ىلع ةباقرلا ماظن نم ةعساتلا ةداملا ىلإو ،ـه١٤٣٩/٦/٢٥ خيراتو

خيراتو (۸۲/م) يكلملا موسرملاب رداصلا ةيعاعشإلاو ةيوونلا ةباقرلا ةئيه ىلوتت نأ نم ، ـه١٤٣٩/٢/٢٥ 

.ةيوونلاو ةيعاعشإلا قفارملاو تاسرامملاو ةطشنألا نامأب ةصاخلا تارارقلاو حئاوللاو تاسايسلا عضو

ءانبلا داوم يف ةيعيبطلا ةعشملا داوملل ةيعجرملا تايوتسملاب ةقفرم) ةحئال ةئيهلا تردصأ ثيحو

) دييشتلاو  Reference Levels of Naturally Occurring Radioactive Materials in

.(Construction and Building Materials)
يف ةلماعلا تاكرشلاو ،ةقالعلا يوذ غالبإل ةيراجتلا فرغلا عيمج ىلع ميمعتلاو مكتداعس عالطال

.ةحئاللا هذه قيبطت لايح دييشتلاو ءانبلا داوم لاجم ر

يتايحت بيطأ اولبقتو ل
كلهتسملا ةيامحل ةرازولا ليكو

- ينابيحسلا هللادبع نب دئار

ةيدوعسلا ةيبرعلا ةكلمملا

CS@mc.gov.sa 4444 294 11 966+2811 زيزعلا دبع كلملا قيرط - 12628 عبرملا - 6316 ضايرلا



8120275
8120275

8120275

20275
8120275

8120275

8120275
8120275

8120275

20275
8120275

8120275
8120275 

:
8120275

8120275

75

8120275
8120275

8120275
8120275

8120275

8120275
: 8120275 

:
8120275

8120275

8120275

8120

120275
8120275

8120275

8120275
8120275

8120275

275
8120275

8120275
8120275

8120275
8120275

8120275
8120275

8120275

8120275
8120275

3120275
8120275

812027

NRRC Specific Regulations

Reference Levels of

Natural Occurring
Radioactive Materials in

Construction and Building
Materials

ةيعاعشإلاو ةيوونلا ةباقرلا ةئيه

Nuclear and Radiological Regulatory Commission

NRRC-R-01-SR08

2023



8120275
8120275

8120275

20275
8120275

8120275

8120275
8120275

8120275

20275
8120275

8120275
8120275 

:
8120275

8120275

75

8120275
8120275

8120275
8120275

8120275

8120275
: 8120275 

:
8120275

8120275

8120275

8120

120275
8120275

8120275

8120275
8120275

8120275

275
8120275

8120275
8120275

8120275
8120275

8120275
8120275

8120275

8120275
8120275

3120275
8120275

812027

Specific Regulation

Specific Regulation Reference Levels of Natural Occurring Radioactive

Materials in Construction and Building Materials

2023

NRRC-R-01-SR08

( ةيعاعشإلاو ةيوونلا ةباقرلا ةئيه



8120275
8120275

8120275

20275
8120275

8120275

8120275
8120275

8120275

20275
8120275

8120275
8120275 

:
8120275

8120275

75

8120275
8120275

8120275
8120275

8120275

8120275
: 8120275 

:
8120275

8120275

8120275

8120

120275
8120275

8120275

8120275
8120275

8120275

275
8120275

8120275
8120275

8120275
8120275

8120275
8120275

8120275

8120275
8120275

3120275
8120275

812027

NRRC-R-01-SR08

ءاعشالا ل

2
Nuclear and Radiological Regulatory  Commition



8120275
8120275

8120275

20275
8120275

8120275

8120275
8120275

8120275

20275
8120275

8120275
8120275 

:
8120275

8120275

75

8120275
8120275

8120275
8120275

8120275

8120275
: 8120275 

:
8120275

8120275

8120275

8120

120275
8120275

8120275

8120275
8120275

8120275

275
8120275

8120275
8120275

8120275
8120275

8120275
8120275

8120275

8120275
8120275

3120275
8120275

812027

Preamble

In accordance with the provisions of the Radiation Safety Regulation

(NRRC-R-01), approved by the NRRC's Board of Directors in resolution

No. (R/1/1/2022), dated 20 April 2022, chapter (4) section (19) article

52(c), this specific regulation provides detailed requirements for the imple-

mentation of the requirements stated in the Radiation Safety Regulation.

This specific regulation has been prepared on the basis of Internation-

al Atomic Energy Agency (IAEA) standards, as well as the international

best practices and the experiences of similar international regulatory bod-

ies, and in accordance with the Kingdom's international commitments,

and it has been approved by the NRRC's CEO resolution No. 1095, dated

22/3/2023.
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Chapter 1: Objective, Scope and Definitions

Section 1: Objective

1 This specific regulation is to provide the regulatory requirements on

import, excavation, and manufacturing considering radiation safety

for using construction and building materials for the purpose of pro-
tection of the public and the environment from harmful effects of

radiation exposure to these products in the Kingdom.

Section 2: Scope

2

3.

4.

This specific regulation shall apply to all inorganic bulk building mate-

rials (crushed stone, gravel, sand, cement, gypsum, etc.) and building

products (facing, decorative and other products made of natural stone,

bricks and wall stones), as well as industrial residues used directly as

building materials or as raw materials for their production.

This specific regulation prohibits intentional addition of radionuclides

to building materials and importing or exporting building materials
that have intentionally added radionuclides.

This specific regulation is not intended to be applicable in case of

nuclear and radiological emergency resulted to radioactive contami-

nation of construction and building materials.

Section 3: Definition

Building material

Any construction product for incorporation in a permanent manner in a

ةيعاعشإلاو ةيوونلا ةباقرلا ةئيه 5
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building or parts thereof and the performance of which has an effect on

the performance of the building with regard to exposure of its occupants

to ionizing radiation.

Exposure (Х)

Is a measure of ionization produced by radiation in air. X is measured

by the conventional unit of roentgen (R) and the SI unit is coulomb per

kilogram (C kg').

External exposure

Exposure to radiation from a source outside the body.

Natural radioactivity

Is a radioactivity produced by sources of ionizing radiation that are of

natural sources from uranium series 234  U, thorium series 232Th, and
potassium K.

Artificial radioactivity

Is a radioactivity produced by sources of ionizing radiation that are of

man-made or not of natural origin.

ةيعاعشإلاو ةيوونلا ةباقرلا ةئيه

caliegulatory Cemrissie



8120275
8120275

8120275

20275
8120275

8120275

8120275
8120275

8120275

20275
8120275

8120275
8120275 

:
8120275

8120275

75

8120275
8120275

8120275
8120275

8120275

8120275
: 8120275 

:
8120275

8120275

8120275

8120

120275
8120275

8120275

8120275
8120275

8120275

275
8120275

8120275
8120275

8120275
8120275

8120275
8120275

8120275

8120275
8120275

3120275
8120275

812027

Chapter 2: Approach for Assessing Public Health Risk from

Building Materials

Section 4: Radiation risk factors and dose criterion for building
materials

5

6.

7.

8.

Different amounts of radioactive nuclides can be found naturally in

building materials. Mostly these materials derived from rock and soil

mainly contain natural radionuclides of the uranium series 2U, tho-

rium series Th, and potassium "K. Their emissions from building

materials represent one of the major sources of radioactivity exposure,

which contributes to the total annual effective dose of humans.

Radiation exposure due to building materials can be divided into ex-

ternal and internal exposure:

a. The external exposure is caused by the direct gamma radiation.

b. The internal exposure is caused by the inhalation of radon and its

progenies. Radon is a part of the radioactive decay series of ura-

nium and thorium series, which are present in building materials.

Safety requirements for building materials are issued in order to min-

imize the radiation exposure from the content of these materials. For

the external exposure, the safety requirements are set in terms of an-

nual effective dose of 1 mSv per year, in addition to outdoor external

exposure, either for workers or inhabitants of dwellings.

The inhalation dose from radon is not considered in the reference

level of 1 mSv per year. The radon from building materials and soil is

( ةيعاعشإلاو ةيوونلا ةباقرلا ةئيه

Nudear and Rad gulatory Co
7



8120275
8120275

8120275

20275
8120275

8120275

8120275
8120275

8120275

20275
8120275

8120275
8120275 

:
8120275

8120275

75

8120275
8120275

8120275
8120275

8120275

8120275
: 8120275 

:
8120275

8120275

8120275

8120

120275
8120275

8120275

8120275
8120275

8120275

275
8120275

8120275
8120275

8120275
8120275

8120275
8120275

8120275

8120275
8120275

3120275
8120275

812027

NRRC-R-01-SR08

regulated by a separate reference level for indoor radon concentration.

When gamma doses are limited to levels below 1 mSv per year, the

226 Ra concentrations in the materials are limited, in practice, to levels

which are unlikely to cause indoor radon concentrations exceeding

200 Bq m³. In many cases, the radon indoors predominantly originates

from the ground, and not from the building material.

Section 5: Classification of Construction and Building Materials

9. Building material can be classified in two different ways:

a. According to building material's origin:

i. Natural building materials are those unprocessed or minimal-

ii.

ly processed materials such as: wood, soil (mud, clay, sand...

etc.), stone (marble, gravels... etc.), rock (granite, quartzite, do-

lomite... etc.), and fibrous plant.

Synthetic building materials are those processed materials

without any intentional addition of radionuclides such as:

steel, plastics, cement, concrete, glass, gypsum, sanitary appli-

ances, tiles, petroleum-based paints, blocks, fabric, ceramic,

bricks, and their products.

b. According to building material's uses as:

i. Houses and public buildings (internal uses, external uses).

ii. Roads, playgrounds, and other civil engineering uses.

Nuclear
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Section 6: Compliance to the Reference Level

10. In the case of building materials used in building construction: For

building materials of concern from a radiation protection point of

view (see Annex I), whether from natural origin or from those in

which specific residues from identified NORM industries have been

incorporated, the final gamma dose from the building and its compli-

ance with the reference level of 1 mSv per year (in addition to outdoor

external exposure) must be verified prior to the marketing of such

materials. In any case, the application of an Activity Indexes (1) as a
conservative screening tool is required as the initial step.

11. In the case of building materials used in roads, playgrounds, and other

civil engineering:

The reference level for the radiation dose of the public due to the

gamma radiation caused by materials used in road, street, yard, and

related construction work is 0.1 mSv per year.

Section 7: Activity Index

12. Activity Indexes (I) are screening tools that used to assess the com-

pliance to the reference level. They are used to assess whether or not

the reference level is exceeded. The activity index is calculated from

activity concentration measurements (Bq kg) of the material.

13. When activity indexes are calculated, radium (2"Ra) in the uranium

decay series, thorium (2Th) in the thorium decay series, potassium

(K) and cesium (Cs) from global fallout are considered. Other nu-

clides may need to be taken into consideration in special cases.

ةيعاعشإلاو ةيوونلا ةباقرلا ةئيه
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14. The activity concentrations of these radionuclides must be determined

according to the approved standard methods.

Section 8: Assessment of Radiation Doses

15. Materials used in building construction:

a.

b.

For building materials mentioned in Section 6 of this specific reg-

ulation, the activity concentrations of the radionuclides specified

in Section 7 are determined.

The activity index "I" for final building materials intended for use in

building construction is:

Czzega Cith Co
1= ++

300 200 3000

where C C and C are the activity concentration values of

232 Th, 226  Ra and "K in the final product expressed in Bq kg¹.

The index relates to the gamma radiation dose in excess of typi-

cal outdoor exposure inside a building constructed with a specific

building material. The index applies to the building material, not

to its constituents except when those constituents are building ma-

terials themselves and are separately assessed as such. For applica-

tion of the index to such constituents, in particular residues from

industries processing naturally occurring radioactive material re-

cycled into building materials, an appropriate partitioning factor

must be applied. When industrial by-products are incorporated

in building materials, the activity concentrations of these nuclides

in the final product should be measured or assessed reliably from

10 . ةيعاعشإلاو ةيوونلا ةباقرلا ةئيه
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с.

the activities of all component materials. Where necessary, further

nuclides beyond 226  Ra, 232  Th and 10K shall be considered. The index

I should be applied to the final product.

The activity concentration index value of 1 can be used as a con-

servative screening tool for identifying materials that may cause

the reference level laid down in Section 6 to be exceeded. If the

activity index "I," is 1 or less than 1, the material can be used

as building material, so far as radioactivity is concerned, without

restriction. In the other case, the estimation of dose shall be re-

quired. Dose assessment should be based on scenarios where the

material is used in a typical way for the type of material in ques-

tion and needs to take into account other factors such as density,

thickness of the material as well as factors relating to the type of

building and the intended use of the material (bulk or superficial).

16. Materials used in road, street, and related construction work:

a. The activity index "I," for materials used in road, street and related

construction work as defined as:

CoRa C32Th CaoK CCs
2 700 + 500 5008000 8000 2000

b. If the activity index "I," is 1 or less than 1, the material can be

used, so far as radioactivity is concerned, without restriction.

с. In case of materials with a restricted use (such as usual paving

stones or paving tiles), no separate investigation is required if the

activity index (1,) of the material is equal to or less than 1.5.

( ةيعاعشإلاو ةيوونلا ةباقرلا ةئيه Nudesr and gulitory Comm
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Chapter 3: Regulatory Control

Section 9: Reference Levels

17.

18.

19.

The reference level applying to indoor external exposure to gamma ra-

diation emitted by building materials, in addition to outdoor external

exposure, shall be 1 mSv per year or less.

The reference level for the radiation dose of the public due to the gam-

ma radiation caused by materials used in road, street, yard, and related

construction work is 0.1 mSv per year or less.

For the determination of the Index I, at least the activity concentration

of nuclides listed in Table (1) shall be measured. Other nuclides may

need to be taken into consideration in special cases.

Table 1: List of the nuclides of interest that shall be measured to

calculate the index I

Type of Use

Houses and Public

Build-ings

Road, Street, and Relat-

ed Construction Work

Nuclides of Interest

226 Ra 232Th K

226 Ra 232Th 40K 137 Cs*

* Only 17Cs resulted from global fallout due to the nuclear tests or nuclear accidents in

other countries shall be considered, and it is not acceptable to be present in houses and

public buildings.

20. For use without restriction the radioactive contents of building mate-

rials, according to their uses, shall provide an activity concentration

Index (I) as defined in "Section 6", that complies with the listed rela-
tions in Table(2).

12 | ةيعاعشإلاو ةيوونلا ةباقرلا ةئيه



8120275
8120275

8120275

20275
8120275

8120275

8120275
8120275

8120275

20275
8120275

8120275
8120275 

:
8120275

8120275

75

8120275
8120275

8120275
8120275

8120275

8120275
: 8120275 

:
8120275

8120275

8120275

8120

120275
8120275

8120275

8120275
8120275

8120275

275
8120275

8120275
8120275

8120275
8120275

8120275
8120275

8120275

8120275
8120275

3120275
8120275

812027

Table 2: Values of Index (1) for building materials and any products

that may be used without any restriction for construction purposes.

Type of Use

Houses and Public

Buildings

Road, Street, and

Related Construction

Work

Nuclides of Interest

Ca Ca C
1=+ + ≤1300 200 3000

Bulk use

Superficial use

C C C

700 +500 +3000 + 2000 1

+ 1.5

21. If the activity index exceeds 1, the responsible party shall calculate

the dose from external exposure to gamma radiation that would arise

from the use of the building materials and verify the compliance to the

reference level. Such an assessment shall be based on scenarios where

the material is used in a typical way for the type of material in ques-

tion. The dose assessment shall allow for the background levels of ex-

ternal exposure outdoors due to radionuclides of natural origin in un-

disturbed soil. Examples for calculating doses from external exposure

to gamma radiation from building materials provided in Annex II.

22. For the building materials requiring dose assessment, the calculated

annual effective dose "ED" from external exposure to gamma radia-

tion due to the building material should be compared to the reference

level. If the calculated effective dose is less than the reference level of

1 mSv, the building material should not be subject to restrictions on

its use. If the calculated annual effective dose exceeds the reference

level of 1 mSv, appropriate corrective measures should be taken, which

may include setting specific restrictions on the uses envisaged for such

building materials.
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Section 10: Methodologies of Measurements

23. All measurements shall be taken prior to the use of building materials.

24.

25.

26.

Measurements of activity concentrations in building materials should

be made with appropriate equipment, which has undergone approved

calibration and quality assurance programs.

Detection and quantification of the presence of specific radionuclides

(Section 7, Table (1)) is usually made by laboratory analysis of repre-

sentative samples. Gamma spectrometry is the preferred test method.

If a disequilibrium between the nuclides of a given chain can be as-

sumed, it is recommended to use the maximum concentration for

typifying the whole chain, keeping in mind that this approach may
overestimate the dose.

Section 11: Obligations of the Responsible Party

27. The responsible party shall ensure that all aspects of radiation safety

regarding production, use, handling and disposal of ash and materials

are met. Furthermore, the responsible party shall ensure that all safe-

ty-related investigations and measurements are conducted.

28. The producers and distributors of such materials are all required to in-

form consumers of the level of radioactivity contained in the material.
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Annex I: List of Types of Building Materials

Indicative list of types of building materials considered with regard to

their emitted gamma radia-tion as referred in "Section 6" is shown below:

1. Natural materials

a. Alum-shale.

b. Building materials or additives of natural igneous origin, such

as:

i. Granitoids (such as granites, syenite and orthogneiss),

ii. Porphyries;

iii. Tuff;

iv. Pozzolana (pozzolanic ash).

2. Materials incorporating residues from industries processing natu-

rally occurring radioactive material, such as:

i. Fly ash;

ii. Phosphogypsum;

iii. Phosphorus slag;

iv. Tin slag;

v. Copper slag;

vi. Red mud (residue from aluminum production);

vii. Residues from steel production.
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Annex II: Examples of Method Used for Assessment of Doses

from Building Materials

This Annex provides a dose assessment methodology for emitted gamma

radiation from building and construction materials. This approach is

needed for building materials and construction products if the index (I)

exceeds (1) as stated in section 8 of this specific regulation.

To prospectively assess indoor external gamma doses resulting from the use

of a given building material, mathematical models need to be used. For that

purpose, the activity concentrations of the radionuclides of interest have

to be known, and a series of assumptions needs to be made regarding the

room model including shape and size of the room, thickness and densities

of the walls, existence of door and windows, etc.).

In this annex, a room with dimension of 4m x 3m x 2.5 m without door

and windows.

The main contributors to the gamma dose are 220Ra, 22  Th and their

progeny, and "K. The activity concentrations of these radionuclides can

be determined according to the approved standard methods as stated in

section 7.

In regard to building materials (construction products) used in their

intended use as a final product in a permanent manner within a building or

parts thereof, the procedure for the assessment of indoor gamma exposure

of concern is summarized in the following flowchart:
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