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Objectives:

• Understanding the basic concepts of environmental radiation monitoring. 

• Being able to identify sources of radioactivity and relevant environmental 
media. 

• Understanding the architecture of monitoring systems and implementation 
challenges in the field.

Scope:

• Environmental monitoring for nuclear installations and/or radiation facilities.

• Monitoring stages from pre-operation to post-closure.

• Environmental media: air, water, soil, plants, and external dose.

• Manual & automatic monitoring systems, fixed & mobile

OBJECTIVES AND SCOPE
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SOURCES OF ENVIRONMENTAL RADIOACTIVITY (1 of 6)

Radiation
Sources

Natural Radiation

Man-Made Radiation

Radioactive materials formed by the action of cosmic ray 

Radioactive materials contained in the ground 
(Terestrial, radionuklida primordial: U-238, Th-232, K-40)

Radioactive from nuclear facilities 
(NPPs, radioisotope facilities)

Radioactive from atmospheric nuclear weapons tests

Nuclear accidents (Chernobyl, Fukushima, etc.)

Legacy Contamination

The waste being dumped does not meet standards.

Former nuclear facilities, uranium mines, or TENORM 
industries
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Radiation

Cosmic ray

https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcRLT1yEN2ZyTJbk3-9QxlkogaoCF-K9dVPqpZwSxsWSZV25WBpqsbfQeMYJ
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http://dic.nicovideo.jp/oekaki/21132.png

Radioactive material

Radiation

Radon (²²²Rn) dan thoron (²²⁰Rn)

http://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=N14ZJktgTqQqvM&tbnid=tMpoz4J80m6NFM:&ved=0CAUQjRw&url=http://free-illustrations.gatag.net/tag/%E3%83%AD%E3%82%B1%E3%83%83%E3%83%88&ei=sfGgU4DMF9SHuATLjoGACg&bvm=bv.69137298,d.c2E&psig=AFQjCNF3T2iITa_gHMyuJp8iFx_bewE5DQ&ust=1403142883506280
http://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=xgameA6Rv-PQDM&tbnid=m-ABRFv-2loaAM:&ved=0CAUQjRw&url=http://dic.nicovideo.jp/a/%E5%B1%B1%E7%94%B0(%E3%81%BF%E3%81%AA%E3%81%BF%E3%81%91)&ei=kfWgU9PFAcORuATWqYDgAg&bvm=bv.69137298,d.c2E&psig=AFQjCNGKg4f1P9_DaJF58D1U14fnwL6QNw&ust=1403143719495207
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Source: Radiation Science Center,  High Energy Accelerator Research  

Organization “Handbook for radiation in daily life” (2005)
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SOURCES OF ENVIRONMENTAL RADIOACTIVITY (3 of 6)
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Radiation Exposure in Daily Life

10

1

0.1

0.01

International Flight 

(Round trip: Tokyo-New York)

0.2 mSv

Largest area-difference 

of exposures in Japan

0.4 mSv/y

CT-scan diagnosis 

6.9 mSv

General X-ray diagnosis

0.05 mSv

Natural Radiation

2.4 mSv

Annual dose of the natural radiation in 

Guarapari, Brazil

10 mSv/y

mSv



SOURCES OF ENVIRONMENTAL RADIOACTIVITY (4 of 6)
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Banana 13Bq

(120g)

Fish 

10Bq (100g)

http://putiya.com/fish/umi_ikimono01/katuo01c.png

Rice 

6Bq (200g)

http://illpop.com/img_illust/food/rice_a01.png

Meat 

20Bq (200g)

http://pds.exblog.jp/pds/1/200605/05/05/f0078605_18493960.gif

Milk 

10Bq (200ml)

http://illpop.com/img_illust/food/drink_a28.png

http://www2.edu.ipa.go.jp/gz/f-ccc1/f-cum1/f-civ1/f-ciz1.jpg

Beer 

5Bq (500ml)

http://food-clipart.toykikaku.com/files/2011/02/beer_mug-350x350.jpg

http://iconhoihoi.oops.jp/sozai/icon/133-alcohol/icon_2y_192.png

Bread 4.2 Bq

(140g)

http://illpop.com/img_illust/food/bread_a02.png

Crisps 36Bq

(90g)

http://sr.photos1.fotosearch.com/bthumb/ILW/ILW005/richaa0054s.jpg

Dried mushroom

14Bq (20g)

http://img.pics.livedoor.com/011/0/c/0cf6c03364ccc2505328-1024.gif

Seaweed 

20Bq (10g)

http://hukumusume.com/my_baby/sick/gazou/sick_gazou/AC_27ILAJ38.JPG

Sweet potato 

13.8Bq (100g)

http://illpop.com/img_illust/year/autumn_a14.png

Natural radioactive material (40K) is contained in various foods

http://www.google.co.jp/url?sa=i&rct=j&q=%E9%AD%9A%E3%82%A4%E3%83%A9%E3%82%B9%E3%83%88&source=images&cd=&cad=rja&docid=qIGbEx2E_G7TeM&tbnid=xl8YPgv4Jn3y5M:&ved=0CAUQjRw&url=http://putiya.com/4fish_umi_ikimono01.html&ei=mNyVUZzlA8PAkgWG_oGQBQ&bvm=bv.46471029,d.dGI&psig=AFQjCNG9knQBJuXJuwtNcgvAjm2INO6s8Q&ust=1368862213388231
http://www.google.co.jp/url?sa=i&rct=j&q=%E3%81%94%E9%A3%AF%E3%82%A4%E3%83%A9%E3%82%B9%E3%83%88&source=images&cd=&cad=rja&docid=xZNnOvVCw0uVoM&tbnid=LO_isFARbeTyqM:&ved=0CAUQjRw&url=http://illpop.com/food_a23.htm&ei=2tyVUdPKA8erkwW8woDYCQ&bvm=bv.46471029,d.dGI&psig=AFQjCNEKk5EgUq_bI-0kBgfUZprwSAV7yQ&ust=1368862292752799
http://www.google.co.jp/url?sa=i&rct=j&q=%E3%81%8A%E8%82%89%E3%82%A4%E3%83%A9%E3%82%B9%E3%83%88&source=images&cd=&cad=rja&docid=-dFm61Dy63wltM&tbnid=IcDuwrbYJvleIM:&ved=0CAUQjRw&url=http://manmapop.exblog.jp/2047410&ei=Jt2VUa_4CY_OkgXJpoCgAw&bvm=bv.46471029,d.dGI&psig=AFQjCNFUh8Kx9uJ_GVbd_7IwB8MOZXbRnA&ust=1368862350208065
http://www.google.co.jp/url?sa=i&rct=j&q=%E3%83%9F%E3%83%AB%E3%82%AF%E3%80%80%E3%82%A4%E3%83%A9%E3%82%B9%E3%83%88&source=images&cd=&cad=rja&docid=l6Layx_EftMtfM&tbnid=Ba0X-KI0K-eahM:&ved=0CAUQjRw&url=http://illpop.com/food_a33.htm&ei=INyVUfS7Mc2DlAWh_IGADQ&bvm=bv.46471029,d.dGI&psig=AFQjCNEm3AVEF_U4uRaGkuGYGtv04BBZMQ&ust=1368862104507102
http://www.google.co.jp/url?sa=i&rct=j&q=%E3%80%80%E3%82%B3%E3%83%83%E3%83%97%E3%80%80%E3%82%A4%E3%83%A9%E3%82%B9%E3%83%88&source=images&cd=&cad=rja&docid=Hq84BhlYNcYLNM&tbnid=1O2zbfRkroE8ZM:&ved=0CAUQjRw&url=http://www2.edu.ipa.go.jp/gz2/f-ccc1/f-cum1/f-civ1/IPA-ccc830.htm&ei=3YiZUYL5AoeIkwXV7oGYBA&bvm=bv.46751780,d.dGI&psig=AFQjCNF7Ujehi0Q5AckNuobnmvYIQsihbQ&ust=1369102891805797
http://www.google.co.jp/url?sa=i&rct=j&q=Beer%E3%80%80%E3%82%A4%E3%83%A9%E3%82%B9%E3%83%88&source=images&cd=&docid=Zg7sy39O1JEgGM&tbnid=4O6T_a36psF5KM:&ved=0CAUQjRw&url=http://food-clipart.toykikaku.com/drink/beer_mug/&ei=04uZUbK_BYaFlAWOp4CIBw&bvm=bv.46751780,d.dGI&psig=AFQjCNGiYCjkpHxnTmVnxzIJRbbPVJyLiw&ust=1369103684464731
http://www.google.co.jp/url?sa=i&rct=j&q=Beer%E3%80%80%E3%83%93%E3%83%B3%E3%82%A4%E3%83%A9%E3%82%B9%E3%83%88&source=images&cd=&cad=rja&docid=cYcT62BFV-1UxM&tbnid=x4QdQN8npbqhWM:&ved=&url=http://iconhoihoi.oops.jp/item/2011/11/133-alcohol-yellow.html&ei=AIyZUafzA8SpkwXF1YDQAw&psig=AFQjCNE_AU-YG_KENpTkW8Z9pqvNVgy3SQ&ust=1369103744480107
http://www.google.co.jp/url?sa=i&rct=j&q=%E9%A3%9F%E3%83%91%E3%83%B3+%E3%82%A4%E3%83%A9%E3%82%B9%E3%83%88&source=images&cd=&cad=rja&docid=5mBXASkUTArVfM&tbnid=6_MBVQnAyoco4M:&ved=&url=http://illpop.com/food_a21.htm&ei=3IyZUb7mIcSBkQXdyIHoAg&psig=AFQjCNGHVx3BZ4m7EdBx_vD3SjLTAc4l5w&ust=1369103964849266
http://www.google.co.jp/url?sa=i&rct=j&q=%E3%83%9D%E3%83%86%E3%83%88%E3%83%81%E3%83%83%E3%83%97%E3%82%B9+%E3%82%A4%E3%83%A9%E3%82%B9%E3%83%88&source=images&cd=&cad=rja&docid=lxUbuzgicU3EwM&tbnid=YwbLtQ_ho8wFnM:&ved=0CAUQjRw&url=http://www.fotosearch.jp/illustration/%E3%83%9D%E3%83%86%E3%83%88%E3%83%81%E3%83%83%E3%83%97.html&ei=i46ZUebbJYnXkAWt9oCwAg&psig=AFQjCNH-qw7cbzOSj-JI2Ie4BKs2Le9UHQ&ust=1369104353151199
http://www.google.co.jp/url?sa=i&rct=j&q=%E3%81%97%E3%81%84%E3%81%9F%E3%81%91+%E3%82%A4%E3%83%A9%E3%82%B9%E3%83%88&source=images&cd=&cad=rja&docid=gTd3IgnNnTZj7M&tbnid=bPTbO9Z7MBtQrM:&ved=0CAUQjRw&url=http://pics.livedoor.com/u/awakurashiitake/6183731/large&ei=eY-ZUZPsJoSulQWQlIDIAw&psig=AFQjCNHpU4ryiUcBYD5rDprPvUhT3UwyzQ&ust=1369104465093051
http://www.google.co.jp/url?sa=i&rct=j&q=%E6%98%86%E5%B8%83+%E3%82%A4%E3%83%A9%E3%82%B9%E3%83%88&source=images&cd=&cad=rja&docid=Gdl4_Lr7oqJ4fM&tbnid=yNSdXxt1dlo5pM:&ved=0CAUQjRw&url=http://matome.naver.jp/odai/2129887211622109501&ei=p4-ZUcnSJc2LkwXu-YDwAQ&psig=AFQjCNGEhc59uDKvo-oCYKagCaU671F5lQ&ust=1369104665482779
http://www.google.co.jp/url?sa=i&rct=j&q=%E3%81%95%E3%81%A4%E3%81%BE%E3%81%84%E3%82%82+%E3%82%A4%E3%83%A9%E3%82%B9%E3%83%88&source=images&cd=&cad=rja&docid=8Hgz179VjxHy6M&tbnid=02xdlfcXpybfyM:&ved=0CAUQjRw&url=http://illpop.com/year_aut01.htm&ei=_o-ZUYOZH4j2lAXT9YCYAw&psig=AFQjCNFNQ8WLUo6p2exmnFw4alu-6PBd1g&ust=1369104723585351
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Potassium-40 4,000 Bq

Carbon-14                        2,500 Bq

Rubidium-87                       500 Bq

Lead-210 & Polonium-210   20 Bq

Radioactive materials in the body

(for an average Japanese weighing 60 kg)

Radioactivity in Your Body

Source: Lets’ start learning radiation

40K  and 14C

are practically 

harmless



Cs-137 Contaminated Shrimp 
● Test Results from AS: Cs-137 in Indonesian shrimp 68 Bq/kg → far below the national 

limit (500 Bq/kg).
● 1 serving of shrimp (200 g) ≈ 0.18 µSv, (1 Bq Cs-137 = 0.013 µSv (ICRP standard)).

● Dose comparison: 
1 banana ≈ 0.1 µSv
1 hour of flying ≈ 2–3 µSv
Dental X-ray ≈ 4–100 µSv
Chest CT scan ≈ 5,000–7,000 µSv
Natural radiation ≈ 2,400 µSv/year

0.18 µSv ≈ 2 bananas – far below daily activity and public safety limits (1,000 µSv/year).

Eating contaminated shrimp every day for a year ≈ 65 µSv/year, still very safe.

11

SOURCES OF ENVIRONMENTAL RADIOACTIVITY (6 of 6)

Sumber: https://ilhamvariansyah.substack.com/p/udang-radioaktif-dan-risiko-
radiasi?utm_campaign=post&utm_medium=web&triedRedirect=true



MONITORING PHASES (1 of 5)
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• Objective: To determine the initial conditions (background). 
• Baseline data is used as a comparison for the impact of the 

operation.

Pre-Operation 
(Baseline)

• Objective: Verify compliance with emission limits & public 
dose limits 

• Routine & incidental monitoring
Operation

• Objective: To assess residual contamination & 
decontamination effectivenessDecommissioning

• Objective: Long-term monitoring to ensure 
environmental safety

Post-Closure / Post-
Remediation



Pre-Operational 
Monitoring

Purpose: baseline data, initial 
environmental characterization

Types of media: air, water, soil, biota

It's important to evaluate the changes 
after surgery.

MONITORING PHASES (2 of 5)

13



Operational 
Monitoring

Focus: detection of routine & 
abnormal releases

Real-time monitoring and surveillance 
program

To be the basis for calculating public 
doses

MONITORING PHASES (3 of 5)

14



15

Air samples, 4 points / month

Sediment samples, 7 points / 6 month

Surface water samples, 12 points / month

Soil samples, 24 points / 6 month

Grass samples, 24 points / year

Drinking water samples, 16 points / 6 month

MONITORING PHASES (4 of 5) ERM at Serpong Nuclear Area



Decommissioning & 
Post-Closure 

Monitoring

Monitoring to ensure no contamination 
remains

Long-term, frequency gradually 
decreases.

Focus on long-term safety & 
environmental remediation

MONITORING PHASES (5 of 5)

16



EXPOSURE PATHWAYS (1/7)
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Exposure
Pathways

External 
Exposure

Direct from radiation sources

Radiation from plume, contaminated 
ground surface and water

Internal 
Exposure

Inhalation of contaminated air

Ingestion 
(Intake of contaminated water & 

foodstuffs)

Absorption 
(Skin defects)

Radiation source

Radioactive

Gas

17



EXPOSURE PATHWAYS (2/7)
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Natural Radiation Sources

River

Public

Cosmic ray

From cosmic ray

Sea

From food

Uranium series

Thorium series

From earth

K-40

Soil

external exposure

internal exposure 

(Inhalation and Ingestion)

Rn Tn

Noble Gas
（Rn-222・Rn-220）

From atmosphere

β & γ rays 



EXPOSURE PATHWAYS (3/7)
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River

Public

Effluent

Sea

Ingestion

Ingestion

Intake

Surveillance area

(Boundary)

Nuclear 

Facilities

external exposure

internal exposure

Inhalation

Gaseous radioactive materials

β & γ rays 

Soilβ & γ rays 

Deposition

Non-Natural Radiation Sources



EXPOSURE PATHWAYS (4/7)
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Distance

Time

Shielding

Time

• The time principle is related to minimizing the duration of radiation exposure as much as possible. 

• The longer an individual is exposed to radiation, the greater the potential for harm to the body's 
cells.

Distance

• The distance principle refers to the concept that the farther an individual is from the radiation 
source, the less radiation exposure they will receive. 

• Radiation follows the inverse square law, meaning that radiation exposure decreases exponentially 
with increasing distance from the source

Shielding

• The shielding principle involves using appropriate shielding materials to reduce radiation exposure.

• Shields can also be used to protect specific organs or body areas that do not need to be exposed to 
radiation

PRINCIPLES OF RADIATION PROTECTION



EXPOSURE PATHWAYS (5/7)
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Prevention against Internal Exposure

Prohibit smoking, eating, drinking, and make-up in 
controlled areas

Use rubber gloves when using radioactive materials

Wear respiratory masks

Use in a glove box or a fume hood

Frequent contamination check with survey meters

Continuous measurements of the radioactive 
concentration in the air



EXPOSURE PATHWAYS (6/7)

22

Whole-body counter

Bed typeStanding type

Estimation of Internal Exposure
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EXPOSURE PATHWAYS (7/7)

Bioassay
Estimation of Internal Exposure 

Chemical Analysis Gross Alpha Analysis 

Containers for excretions

Urine Sample



Critical Group 
Representative 

Person

24

CONCEPT OF PUBLIC DOSE EVALUATION (1 of 4)



CONCEPT OF PUBLIC DOSE EVALUATION (2 of 4)
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Critical Group

• Groups of people who are potentially exposed to 
radiation doses significantly exceeding the average dose 
values for other population groups.

• Based on: location, activity, consumption habits 
• Data obtained from field surveys and socioeconomic data

Example

• Fishermen living near the discharge canal may represent 
the critical group for ingestion of contaminated fish.

• Farmers using groundwater for irrigation may be 
representative for ingestion and external exposure 
pathways



CONCEPT OF PUBLIC DOSE EVALUATION (3 of 4)
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Representative Person

• A fictional individual who realistically represents the 
group of people with the highest exposure.

• Used for evaluation and dose limitation to the public.
• This approach is more realistic and conservative, 

ensuring protection for individuals most likely to 
receive the highest doses.



CONCEPT OF PUBLIC DOSE EVALUATION (4 of 4)

27

Core Comparison

Aspect Critical Group Representative Person

Database Field & local socioeconomic surveys
National/regional statistical data + 
conservative modeling

Individuals Real community groups
Representative fictional (hypothetical) 
individuals

Objective
Assess the dose to the most exposed 
group

Assess conservative & realistic individual 
doses for public protection

Example
Fishermen near the waste discharge 
channel

Hypothetical individual living downwind 
of the air discharge location



KEY ENVIRONMENTAL MEDIA (1 of 6)
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Environment 
samples

Air 

Water

Soil

Sediment 

Surface Water

Drinking Water

Grass/Plant



Air & Atmospheric Monitoring

• Parameter: gamma, particulates, noble gasses, Iodine 

• Technique: air sampler, aerosol filter, stack monitoring

KEY ENVIRONMENTAL MEDIA (2 of 6)

29



Water & Sediment

• Focus: rivers, wells, lakes, seas 

• Technique: grab sampling, composite sampling 

• Analysis: gross alpha-beta, gamma spectrometry

KEY ENVIRONMENTAL MEDIA (3 of 6)

30



Soil & Terrestrial Media

• Long-term accumulation, baseline is important 

• Systematic sampling & depth stratification

KEY ENVIRONMENTAL MEDIA (4 of 6)
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Biota & Foodstuff

• Main ingestion pathway 

• Monitoring fish, plants, milk, local 
food

KEY ENVIRONMENTAL MEDIA (5 of 6)
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Public

Effluent

Sea

Ingestion

Ingestion

Intake

Soilβ & γ rays 



External Dose Monitoring

• Environmental dosimeter, TLD, fixed gamma station 

• Real-time data for early warning

KEY ENVIRONMENTAL MEDIA (6 of 6)

33



MONITORING SYSTEM ARCHITECTURE (1 of 7)
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Monitoring 

Fixed Monitoring 
Stations

Permanent monitoring posts:
1. Manual (sampling & lab analysis) 

2. Automatic (real-time gamma 
dose rate)

Mobile Monitoring
Vehicle surveys, drones, portable 

dose rate meters ➔incidental 
surveys or difficult areas



Fixed Monitoring Systems

• Permanent installation, continuous data, early detection 
• Gamma sensor, meteorology, real-time transmission 
• Fixed monitoring station (tower with sensors & antenna).

MONITORING SYSTEM ARCHITECTURE (2 of 7)

35



MONITORING SYSTEM ARCHITECTURE (3 of 7)
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Air

Rainfall 

TLD

Dose rate

MPR 

Meteorology 

Tower

36



MONITORING SYSTEM ARCHITECTURE (4 of 7)
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Dose rate, soil, 

grass, drinking water

Dose rate, soil, grass

Dose rate, surface 

water, sediment

Drinking water 



ERM in Serpong Nuclear Area (7/8)

38

MPR 

Meteorology 

Tower

Radiation monitoring stations. 

4 stations on-site.

2 stations off-site.

Monitoring Center 

4

3
1

2

MONITORING SYSTEM ARCHITECTURE (5 of 7)

38



MONITORING SYSTEM ARCHITECTURE (6 of 7)
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Monitor Display

Alarm panel

Telegram bot



Mobile Monitoring Systems

• Flexible, hotspot investigation & emergency conditions 
• Survey vehicles, drones, portable instruments

MONITORING SYSTEM ARCHITECTURE (7 of 7)

40



Challenges

Detection limit 

Environmental 
heterogeneity 

Weather & 
accessibility 

Representativeness

41

CHALLENGES IN ENVIRONMENTAL MONITORING (1 of 5)



Challenge 1: Detection Limits & Sensitivity
• The concentration of radionuclides in the environment is generally very 

low, approaching or falling below the detection limit of the instruments.
• Sensitive analysis methods are needed (e.g., gamma spectrometry with 

long counting times).
• Environmental matrix factors can affect the accuracy of measurements.
• Regular calibration and the use of blanks are crucial for maintaining data 

quality.

CHALLENGES IN ENVIRONMENTAL MONITORING (2 of 5)

42



Challenge 2: Environmental Heterogeneity

• The distribution of radionuclides is not uniform in environmental media (soil, water, air).
• Differences in topography, geology, vegetation, and human activity → high spatial 

variation.
• A representative network monitoring design strategy and location stratification are 

needed.
• Composite sampling or multiple sampling points are often used.

CHALLENGES IN ENVIRONMENTAL MONITORING (3 of 5)

43



Challenge 3: Weather & Accessibility

• Extreme weather (heavy rain, storms, high temperatures) 
affects data collection and quality.

• Remote locations, forested areas, or regions with limited 
infrastructure make access difficult.

CHALLENGES IN ENVIRONMENTAL MONITORING (4 of 5)
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Challenge 4: Representativeness & Data Quality

• Monitoring data must be representative of actual public 
exposure and environmental conditions.

• Faulty sampling design → invalid data interpretation.
• Strict SOPs, result validation, and multi-layered QA/QC 

(including inter-laboratory comparison) are required.
• Choosing monitoring points that truly reflect public exposure.

CHALLENGES IN ENVIRONMENTAL MONITORING (5 of 5)
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1. Introduction – Environmental radiation monitoring ensures public and environmental safety 
around nuclear installations and radiation facilities, covering all operational phases.

2. Sources of Environmental Radioactivity – Radioactivity comes from natural sources (cosmic 
rays, terrestrial radionuclides, radon) and human activities (nuclear facilities, accidents, legacy 
contamination, food).

3. Monitoring Phases – Monitoring is conducted in four stages: pre-operation (baseline), operation, 
decommissioning, and post-closure, each with specific objectives.

4. Exposure Pathways – Radiation exposure occurs externally (plume, contaminated surfaces) and 
internally (inhalation, ingestion, absorption); protection follows time, distance, and shielding 
principles.

5. Concept of Public Dose Evaluation – Critical groups and representative persons are used to 
realistically estimate public exposure and ensure regulatory compliance.

6. Key Environmental Media – Air, water, soil, biota, and external dose are the main monitoring 
targets, using various sampling and measurement techniques.

7. Monitoring System Architecture – A combination of fixed and mobile monitoring systems 
provides real-time data and flexible coverage for both routine and emergency situations.

8. Challenges – Main challenges include low detection limits, environmental variability, weather 
and access constraints, and ensuring data representativeness and quality.

Summary
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1. What is the main purpose of baseline environmental 
radiation monitoring (pre-operation phase)?

A. To measure the dose received by workers
B. To detect accidental releases from the facility
C. To determine natural background levels before operation
D. To control waste management activities

SOAL PRE-POST TEST

48

Answer: C. To determine natural background levels before operation



2. Which of the following is NOT a natural source of 
environmental radioactivity?

A. Cosmic radiation
B. Radionuclides from nuclear power plant emissions
C. Primordial radionuclides (U-238, Th-232, K-40)
D. Radon gas and its progeny

SOAL PRE-POST TEST
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Answer: B. Radionuclides from nuclear power plant emissions



3. Which environmental media is most suitable for 
assessing long-term accumulation of radionuclides?

A. Air
B. Surface water
C. Soil and sediment
D. Foodstuffs

RUANG LINGKUP RISET ORGANISASI RISET TENAGA NUKLIR
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Answer: C. Soil and sediment



4. The “representative person” concept is used to:

A. Estimate the average radiation dose for all workers
B. Identify the individual in the population receiving the highest

realistic exposure
C. Determine the limit of detection for environmental samples
D. Design automated monitoring systems

RUANG LINGKUP RISET ORGANISASI RISET TENAGA NUKLIR
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Answer: B. Identify the individual in the population receiving 
the highest realistic exposure



5. Which of the following is a key challenge in 
environmental radiation monitoring?

A. Easy access to all monitoring points
B. Homogeneous distribution of radionuclides in the environment
C. Low detection limits required for environmental samples
D. Unlimited resources for monitoring networks

RUANG LINGKUP RISET ORGANISASI RISET TENAGA NUKLIR
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Answer: C. Low detection limits required for environmental samples



Arigato Gozaimashita
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